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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N°
7210-AA/135 B.1/94

Budget (€) Funding (€)
1182936  668.522

Duration
42 (Mths)

Starting Ending Actual

Dates: 110711004 31/12/1997 31/12/1997

Title: Improved blast furnace control

OBJECTIVESAND CONTENTS

Changing technical and economic constraints on blast furnace operation require
that flexible blast furnace control methods be adopted in order to ensure

stability of the required iron quality and quantity under any conditions. The
objectives of this research are to investigate different approaches which are
claimed to surpass control methods currently in use: application of model-based
control strategies for improved regulation of hot metal qudlities, application

of automatic knowledge acquisition methods for ensuring that supervising expert
systems are kept up to date, and application of artificial neural networks for

data compaction and process state classification and prediction.

State of progress:  Research completed; publication EUR N° 19342
Partners

(CO) VDEH
Responsible:  Mr Hans-Dieter PLUM
Organisation: VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF

Direct line: +(49) 211/670 72 16
Direct fax: +(49) 211/6707 923 216
e-mail: hans-dieter.pluem@bfi.de

=) BRITISH STEEL
Responsiblee Mr M.J. HAGUE
Organisation: CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Direct line: +(44) 1642/77 00 86
Direct fax: +(44) 1642/45 79 19
e-mail: mel.hague@cor usgr oup.com

Contract N° Reference N°
7210-AA/419 B.2/94

Budget (€) Funding (€)
1.679.735 991.160

Duration
42 (Mths)

Starting Ending Actual

Dates: 110711004 31/12/1997 31/12/1997

Title: Development of a combined postcombustion model (CPM) for smelting reduction processes

OBJECTIVESAND CONTENTS

In smelting reduction processes, oxygen and cod consumption is strongly
dependent on the gas chemical energy utilization, i.e. on the postcombustion
ratio.

The objective of this project isto develop acombined postcombustion model for
improving operation and engineering of smelting reduction processes.

Three existing mathematical models are to be improved. Intwo of these models,
kinetic aspects of postcombustion are included; one model refersto the free
space zone and the other one to the dlag zone. In this latter model, foaming
phenomena are also considered. The third model - dynamic dag-droplet model of
convertor - will first be modified to take into account postcombustion, and then
to incorporate elements of the first two models.

Single improved models are vaidated at different scales from laboratory, to
pilot plant and to industrial scale, and then the combined mode! is validated on
pilot and industria plant and finally, implemented for on-line validation on a
pilot plant for process management.

State of progress:  Research completed; publication EUR N° 19346
Partners
(BCO) Cs™
Responsible: Ing. G. MALGARINI
Organisation: CSM

CENTRO SVILUPPO MATERIALI SPA
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line: +(39) 06/505 53 07
Direct fax: +(39) 06/505 54 73
e-mail:
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

P) CsMm
Responsible:  Dr. Paclo GRANATI
Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address: Viadi Castel Romano 100/102
1T-00128 ROMA

Direct line: +(39) 06/505 52 80
Direct fax: +(39) 06/505 55 461
e-mail: tecpro.csm@c-s-m.it

P) HOOGOVENS
Responsible:  Ing. Willem VAN DER KNOOP
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Department: 4D.11
Address:  Postbus 10000
NL-1970 CA IIMUIDEN

Direct line: +(31) 251/49 52 18
Direct fax: +(31) 251/47 02 36
e-mail:

=) MPIE
Responsible: Dr.-Ing. Karl-Hermann TACKE
Organisation: MPIE

MAX-PLANCK-INSTITUT FUR
EISENFORSCHUNG GmbH

Address: Max-Planck-Strasse 1
DE-40237 DUSSELDORF

Direct line: +(49) 6831/47-3389
Direct fax: +(49) 6831/47-4588
e-mail: kh.tacke@dillinger.de

=) TUBERLIN
Responsible:  Prof. F. OETERS
Organisation: TU BERLIN

Telephone: +(49) 30/314-222 64
Fax: +(49) 30/314-265 70

TU BERL_I_N, INSTITUT FUR METALLURGIE e-mail:
(EISENHUTTENKUNDE)
Department: Sekr. BH 14
Address:  Strasse des 17. Juni 135
DE-10623 BERLIN
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual

7210-AA/320 B.1/95 1957500 1.174.500 48 (Mths)

1/07/1995 30/06/1999 30/06/1999

Title: Assessingtheinternal state of the raceway/dead man area of the blast furnace at low cokerate

OBJECTIVESAND CONTENTS

The use of high rates of cod injection in the blast furnace and the resulting
reduction of coke charged in the furnace lead to important modifications of the
internal state of the furnace, especialy in the hearth and raceway areas. The
objective of thismultinational project isto obtain improved control of three
important phenomena regarding high coal injection rates, i.e.: the consumption
of cod in the furnace (combustion vs gasification), the permeability of the
hearth and dead man, the behaviour of the raceway as gas distributor in the
furnace. These phenomenawill be assessed by direct investigations and
measurements on operating furnaces, and datawill be provided for further
modelling of the processes.

State of progress:  Research completed; publication EUR N° 20172

Partners

(CO) IRSID
Responsible: Mr Jean Marc STEILER
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line: +(33) 3/87 70 42 38
Direct fax: +(33) 3/87 70 41 00
e-mail: jean-marc.steiler @ar celor.com

=) BRITISH STEEL
Responsible Mr R.R. WILLMERS
Organisation: CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Address. Teesside Technology Centre

15/09/2005 DGRTD G.5

Direct line: +(44) 1642/77 00 11
Fax: +(44) 1642/46 03 21
e-mail: ron.willmers@corusgr oup.com
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

=) VDEH
Responsible:
Organisation:

Address:

Dr.rer.nat. Ginter HARP
VDEH

STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line: +(49) 211/670 72 86
Direct fax: +(49) 211/670 72 05
e-mail: guenter.harp@bfi.de

Contract N° Reference N° Budget (€) Funding (€) Duration
B.2/95 1.974500 1.184.700 42 (Mths)

7210-AA/219

Starting Ending Actual
1/07/1995 31/12/1998 31/12/1998

Dates:

Title: Modelling of gas and char flows at high PCI rates through experimental and theoretical studies of the raceway and the

dead man

OBJECTIVESAND CONTENTS

Thereisagenera consensus that gas flow monitoring is one of the keysto high
PCI (Powdered Coal Injection) rates. Since gas distribution is the result of
numerous phenomena with complex interactions, the best approach appearsto be
its simulation by mathematical modelling.

In order to attain even greater PCI rates, the project isaimed at developing
amathematical model of the gas flow in the blast furnace based on experimental
and theoretical studies of the raceway and the dead man, taking into account the
distribution and consumption of unburnt particles of coal.

State of progress:

Partners

(CO) CRM
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20094

Mr Gérard DANLOY
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line: +(32) 4/366 22 84
Direct fax: +(32) 4/366 22 92
e-mail: danloy@rdmetal.ulg.ac.be

(P)  CENIM-CSIC

Responsibles  Mr Antonio FORMOSO Telephone: +(34) 91/553 89 00
Organisation: CENIM -CSIC Fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: aformoso@cenim.csic.es
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) CsMm
Responsible:  Dr. Ugo CHIAROTTI Direct line: +(39) 06/505 53 44
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: u.chiarotti@c-s-m.it
Address: Viadi Castel Romano 100/102

1T-00128 ROMA

(P)  ENSIDESA

Responsible: Mr Jorge VEGA SEDENO Direct line: +(34) 98/512 60 64
Organisation: ACERALIA Direct fax: +(34) 98/512 60 89
ACERALIA CORPORACION SIDERURGICA e-mail:
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
P) RWTH
Responsible: Prof. Dr.-Ing. Dieter NEUSCHUTZ Direct line: +(49) 241/802-5970
15/09/2005 DGRTD G.5
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Organisation: RWTH

LEHRSTUHL FUR THEORETISCHE
HUTTENKUNDE, RWTH AACHEN

Address. Kopernikusstrasse, 16
DE-52056 AACHEN

Direct fax:

+(49) 241/802-2295

e-mail: neuschuetz@mch.rwth-aachen.de

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-AA/421 B.3/95 761.500 456.900 30 (Mths)

Starting Ending Actual

Dates:

1/12/1995 31/05/1998 31/05/1998

Title: Investigation of fuzzy logic and neural network based strategies for control optimisation of iron making processes

OBJECTIVESAND CONTENTS

The objective of the present proposal isto investigate the gpplication of fuzzy
logic and neural network-based systems to the control of ironmaking processes.
In particular, the objectives relate to control of blast furnace parameters, as

well as advisory systems intended to optimize use of fuel and coke. Thethird
objectiveisto use such strategies to aid in desulphurization of hot metal in
torpedo ladles. Various control strategies will also be compared, e.g. adaptive
model agorithmic control (AMAC), internal model control (IMC), fuzzy control
strategies.

State of progress:  Research completed; publication EUR N° 19348
Partners
(CO) csv
Responsible: Mr Marco FALZETTI
Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address: Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line:
Direct fax:
e-mail:

+(39) 06/505 58 42
+(39) 06/505 54 61
m.falzetti@c-s-m.it

P) CENIM -CSIC
Responsible: Dr. Javier MOCHON MUNOZ
Organisation: CENIM -CSIC

CENTRO NACIONAL DE INVESTIGACIONES
METALURGICAS

Address. Avenida Gregorio del Amo 8
ES-28040 MADRID

Direct line:
Direct fax:

e-mail: jmochon@cenim.csic.es

+(34) 91/553 89 00
+(34) 91/534 74 25

(P)  CENTROTEA

Responsible: Dr. Salvatore BELSITO Telephone: +(39) 050/90 70 11
Organisation: CENTRO TEA Fax: +(39) 050/54 00 56
CONSORZIO PISA RICHERCHE (CENTRO T.E.A.) e-mail:
Address: PiazzaA. D'Ancona, 1
1T-56127 PISA
P) VOEST-ALPINE
Responsible:  Dr. Gerhard ZUBA Direct line: +(43) 732/65 85 99 18
Organisation: VOEST-ALPINE Direct fax: +(43) 732/69 80 51 02
VOESTALPINE STAHL GMBH e-mail:

Address: VOEST-ALPINE-Strasse 3
AT-4020 LINZ
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-AA/901 B.4/95 500.000 300.000 36 (Mths)

Starting

Dates:

Ending Actual

1/12/1995 30/11/1998 30/11/1998

Title: Advanced control of operational sintering using on-strand-measur ements and neural network

OBJECTIVESAND CONTENTS

The aim of the research project is to study advanced control of operational
sintering using on-strand measurements of permeability, waste gas oxygen
concentration and temperature; ultimately a study using neural networks will be
used. The results will improve energy consumption and strand productivity.

State of progress:  Research completed; publication EUR N° 19344
Partners
(CO) RUUKKI
Responsible: Dr. Kyosti HEINANEN
Organisation: RUUKKI

Direct line:
Direct fax:

+(358) 8/849 26 72
+(358) 8/849 31 01

RAUTARUUKKI OYJ e-mail: kyosti.heinanen@r autar uukki.com
Address:  Suolakivenkatu 1
FI-00810 HEL SINKI
P) VDEH
Responsible: Dr.-Ing. Rolf KLIMA Direct line: +(49) 211/670 72 84
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: rolf.klima@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual

7210-AA/142 B.1/96 996.500 597.900 36 (Mths)

1/07/1996 30/06/1999 30/06/1999

Title: Optimization of tapping strategy by advanced assessment of the liquid level in the heart of the blast furnace

OBJECTIVESAND CONTENTS

Thisresearch project aims to investigate the electromotive force on the blast
furnace shell as ameans of determining the level of liquid metal in the

hearth. EMF measurements are currently difficult to interpret and it is
considered that this project will provide acomprehensive understanding of the
mechanismsinvolved, leading to improved stability and control of furnace
operation with higher productivity and reduced lining wear.

State of progress:  Research completed; publication EUR N° 19482
Partners

(CO) VDEH
Responsible: Dipl.-Ing. Sigurd RODL

Direct line:

+(49) 211/6707-294

(P)  IRSID

Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: sigurd.roedl @bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
(P) BRITISH STEEL
Responsible: Dr. George CLIXBY Direct line: +(44) 1642/77 00 37
Organisation: CORUSUK Direct fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: george.clixby@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
Responsibles Mr Jean Marc STEILER Direct line: +(33) 3/87 70 42 38

15/09/2005 DGRTD G.5
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct fax: +(33) 3/87 70 41 00

e-mail: jean-mar c.steiler @ar celor.com

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-AA/143 B.2/96 1.560.500  936.300 48 (Mths)

Starting Ending Actual

Dales 1/07/1996 30/06/2000 30/06/2000

Title: Coke quality requirementsfor blast furnace operation with high levels of coal/oil injection

OBJECTIVESAND CONTENTS

Theaim of the proposed work isto develop a cost-effective coke quality
specification which will provide stable, efficient and consistent blast

furnace operation at high injection/low cokerates. Investigations of the

rel ationships between feed coke quality, coke degradation in the blast

furnace, bosh coke quality, raceway structure and furnace operation will be
carried out on blast furnaces operating at low cokefhigh injection rates.
Comparisons will be made with furnaces operating with low injection levels, or
possibly with the coke-only situation.

State of progress:  Research completed; publication EUR N° 20105

Partners

(CO) TKS
Responsible:  Dr.-Ing. Erhard BEPPLER
Organisation: TKS
THYSSEN KRUPP STAHL AG
Department: Forschung - Hochofenmetallurgie
Address:  Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG

Direct line: +(49) 203/522 68 60
Direct fax: +(49) 203/522 86 90

e-mail: gfrefg@tks.thyssenkrupp.com

=) BRITISH STEEL
Responsible Mr R.R. WILLMERS
Organisation: CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Direct line: +(44) 1642/77 00 11

Fax: +(44) 1642/46 03 21
e-mail: ron.willmers@corusgr oup.com

P) CsMm
Responsible: Dr.ssaLoredana DI SANTE
Organisation: CSM
CENTRO SVILUPPO MATERIALI
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR

Direct line: +(39) 06/505 53 15
Direct fax: +(39) 06/505 54 61

e-mail: |.disante@c-s-m.it

P) IRSID
Responsibles Mr Jean Marc STEILER
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line: +(33) 3/87 70 42 38
Direct fax: +(33) 3/87 70 41 00

e-mail: jean-mar c.steiler @ar celor.com

15/09/2005 DGRTD G.5
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Reference N°
B.3/96

Contract N°
7210-AA/144

Budget (€) Funding (€)
1.613.000  967.800

Duration
48 (Mths)

Starting Ending Actual

Dates:

1/07/1996 30/06/2000 30/06/2000

Title: Feburden quality at high coal injection rates

OBJECTIVESAND CONTENTS

Blast furnace operations involving high productivity, high PCI rates and low
coke rates depend upon good coke quality and excellent Fe burden materials.

Sinter quality isinfluenced by the components, chemical composition and
preparation techniques. This project aimsto investigate the chemica and
physical properties of sinter samples prepared both in sinter plantsand in
laboratory trials, and aso to conduct blast furnace pilot and plant trialsto
determine the quality requirements of sinter for high coa injection rates.

State of progress:
Partners

(CO) TKS
Responsible:

Organisation:

Address:

Research completed; publication EUR N° 20106

Dr.-Ing. KlausMULHEIM S
TKS-CS

THYSSEN KRUPP STAHL AG
Kaiser-Wilhelm-Strasse 100

DE-47166 DUISBURG

Direct line:
Direct fax:
e-mail:

+(49) 203/522 83 89
+(49) 203/522 86 90
klaus.muelheims@thyssenkrupp.com

(P)  BRITISH STEEL

Responsible: Mr Trevor MATTHEWS Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: trevor.matthews@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) CSM
Responsible: Ing. Martino PASTORE Telephone: +(39) 099/471 86 37
Organisation: CSM Direct fax: +(39) 099/476 62 62
CENTRO SVILUPPO MATERIALI - TARANTO e-mail:
Address. ViaAppiakm 648
IT-74100 TARANTO
P) HOOGOVENS
Responsible:  Dr. John DROOG Direct line: +(31) 251/493 013
Organisation: CORUSNL Direct fax: +(31) 251/470 432
IIMUIDEN TECHNOLOGY CENTRE e-mail: john.droog@cor usgr oup.com
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
=) IRSID
Responsibles Mr Jean Marc STEILER Direct line: +(33) 3/87 70 42 38
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 00
ARCELOR RESEARCH SA. e-mail: jean-marc.steiler @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
15/09/2005 DGRTD G.5 Page 8 of 489




ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-AA/425 B.4/96 1.049.000  629.400 36 (Mths)

Starting Ending Actual

Dates:

1/07/1996 30/06/1999 30/06/1999

Title: Development of technologies for treatment of dusts and sludges containing zinc and lead to improve their recyclereuse

(TREATDUST)

OBJECTIVESAND CONTENTS

This research project aims to improve pyrometallurgical processes for treating
zinc- and lead-containing dusts and sludges, whether they are produced
directly or result from recycling within the plant. Work will include the
study of pre- and post-treatment of charges and intermediate products in order
to obtain richer Zn and Pb fractions. Purification processes for Zn and Pb
enriched materials, arising from pyrometallurgical processes, will be
developed which are able to produce cleaner fractions of various metals, more
suited to metallurgical industries.

State of progress:  Research completed; publication EUR N° 19474

Partners
(CO) csm
Responsible: Ing. G. TODARELLO
Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address: Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line:
Direct fax:
e-mail:

+(39) 06/505 54 31
+(39) 06/505 54 61
g.todarello@c-s-m.it

=) BRITISH STEEL
Responsiblee Mr J. AUMONIER

Telephone:

+(44) 1642/46 71 44

Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) CENIM -CSIC
Responsible: Dr. Fernando GARCIA CARCEDO Direct line: +(34) 91/553 89 00 Ext.: 274
Organisation: CENIM -CSIC Direct fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: g.carcedo@cenim.csic.es
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) VOEST-ALPINE
Responsible: Dipl.-Ing. Thomas BURGLER Direct line: +(43) 732/6585 5106
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980 5106
VOESTALPINE STAHL GMBH e-mail: thomas.buer gler @voestalpine.com

Department: Ironmaking - Research and Development
Address:. VOEST-ALPINE-Strasse 3

AT-4020 LINZ

15/09/2005 DGRTD G.5
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-AA/824 B.5/96 761.000  456.600 54 (Mths) Dates:  1/10/1996 31/03/2000 31/03/2001

Title: Reductionsin dust and gaseous emissions from sinter strands

OBJECTIVESAND CONTENTS

A high temperature metallic filter has recently been developed. A pilot unit
using this new filter will beinstalled on afull-size sinter plant to

evaluate thefilter in an industrial application. Other partnersin the

project will evaluate variousfilter materials aswell as the implications of

the metallic filter on recycling dusts collected and on the possibility of
improving sinter strand operations to minimise the generation of corrosive and
polluting componentsin the gas stream.

State of progress:  Research completed; publication EUR N° 21146 EN

Partners
(CO) BRITISH STEEL
Responsible:  Mr Anthony M. W. BRIGGS Direct line: +(44) 1709/82 52 51
Organisation: CORUSUK Direct fax: +(44) 1709/82 54 00
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: mick.briggs@corusgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CENIM -CSIC

Responsible: Dr. Fernando GARCIA CARCEDO Direct line: +(34) 91/553 89 00 Ext.: 274
Organisation: CENIM -CSIC Direct fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: g.carcedo@cenim.csic.es

METALURGICAS
Address. Avenida Gregorio del Amo 8

ES-28040 MADRID
(P)  CSI-PLANOS

Responsible: Mr Jorge VEGA SEDENO Direct line: +(34) 98/512 60 64
Organisation: ACERALIA Direct fax: +(34) 98/512 60 89
ACERALIA CORPORACION SIDERURGICA e-mail:
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
P) 1SQ
Responsibles Mr Marco Antonio MEDINA ESTRELA Telephone: +(351) 21/422 81 00
Organisation: 1SQ Direct fax: +(351) 21/422 81 29

INSTITUTO DE SOLDADURA E QUALIDADE e-mail:
Address: Estrada Naciona 249 - Km 3

Cabanas - Leiao (TagusPark)

PT-2781 OEIRAS CODEX
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N°
7210-PR/001 B.1/97

Budget (€) Funding (€)
661.000 396.600

Duration
42 (Mths)

Starting Ending Actual

Dates: 10711097 31/12/2000 31/12/2000

Title: Industrial operation at low coke rate and coal injection in excess of 220kg/tHM

OBJECTIVESAND CONTENTS

High codl injection rates have been achieved on several blast furnaces, but

only for limited periods. The aim of this project isto establish the required
conditions for achieving very low coke rates (< 300 kg/tHM) and coal ratein
excess of 220 kg/tHM, under long-term industrial conditions. Special emphasis
will be placed on the characterisation of the process. Thisinvestigation will

be carried out on blast furnaces where the injection facilities have been

recently revamped and extended. Operating at high coal rates has a beneficia
effect on the environment in so far asit reduces coke consumption and alows
for the closure of older ingtallations.

State of progress:  Research completed; publication EUR N° 20107

Partners

(CO) IRSID
Responsible: Mr Jean Marc STEILER
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line: +(33) 3/87 70 42 38

Direct fax: +(33) 3/87 70 41 00
e-mail: jean-mar c.steiler @ar celor.com

P) HOOGOVENS
Responsiblee  Mr Rein GODIJN
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Address:  Postbus 10000
NL-1970 CA IIMUIDEN

Direct line: +(31) 251/49 33 94
Direct fax: +(31) 251/47 03 48
e-mail: rein.godijn@cor usgroup.com

Contract N° Reference N°
7210-PR/002 B.2/97

Budget (€) Funding (€)
1.446.500  867.900

Duration
42 (Mths)

Starting Ending Actual

Dates: 10711097 31/12/2000 31/12/2000

Title: Intelligent monitoring systemsfor blast furnaces

OBJECTIVESAND CONTENTS

Keeping process disturbances to aminimum helpsin prolonging blast furnace
campaign life. These disturbances can be rapidly determined by analysing
thermal distribution in the wall and other stability indices using statistical
techniques and neural networks. This research project will employ wall thermal
dataand existing mathematical models to recognise disturbances in burden

permesbility and asymmetric three phase furnace behaviour. New measurement and

monitoring techniques for water |eakage, tuyere leakage, iron temperature and
hearth thermocouples will be devel oped to provide rapid warning of poor
operation. The monitoring of wall temperatures and internal water leaks
(tuyeres, cooling plates) can greatly contribute to avoiding breakouts and
other critical situations.

State of progress:  Research completed; publication EUR N° 20110

Partners

(CO) BRITISH STEEL
Responsiblee Mr M.J. HAGUE
Organisation: CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Direct line: +(44) 1642/77 00 86
Direct fax: +(44) 1642/45 79 19
e-mail: mel.hague@cor usgr oup.com

P) CSI-PLANOS
Responsible:  Dr. Faustino OBESO CARRERA

15/09/2005 DGRTD G.5

Direct line: +(34) 98/512 62 83

Page 11 of 489




ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Organisation: ACERALIA Direct fax: +(34) 98/512 63 75

ACERALIA CORPORACION SIDERURGICA e-mail: faustino.obeso@ar celor.com
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
P) CsMm
Responsible: Dr. Ugo CHIAROTTI Direct line: +(39) 06/505 53 44
Organisation: CSM Direct fax: +(39) 06/505 54 52

CENTRO SVILUPPO MATERIALI SPA e-mail: u.chiarotti@c-s-m.it
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

=) VDEH
Responsible: Mr Hans-Dieter PLUM Direct line: +(49) 211/670 72 16
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 923 216

BETRIEBSFORSCHUNGSINSTITUT e-mail: hans-dieter.pluem@bfi.de
Address: Sohnstrasse 65

DE-40237 DUSSELDORF

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/003 B.3/97 1503500  956.100 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Improvement of theyield of sinter strand and the regularity of sinter by control of charging conditions and monitoring of
the flame front propagation

OBJECTIVESAND CONTENTS

This research project will attempt to improve control accuracy of the sintering

process to achieve high productivity, stable operation and high sinter quality.

The project has the following objectives:

- monitoring of flame front propagation. Investigation of ways of improving
the uniformity of propagation across the width of the cake;

- evaluation of charging conditions on permeability; validation on industrial
sinter strand equipped with charging control device;

- development of atool, involving advanced techniques, to control the
operating conditions of sintering.

State of progress:  Research completed; publication EUR N° 20171

Partners
(CO) IRSID
Responsible:  Dr. Elisabeth MARLIERE Direct line: +(33) 3/87 70 42 37
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 03

ARCELOR RESEARCH SA. e-mail: elisabeth.marliere@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
(P)  CENIM-CSIC

Responsibles Mr Antonio FORMOSO Telephone: +(34) 91/553 89 00
Organisation: CENIM -CSIC Fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: aformoso@cenim.csic.es

METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
(P) CSI-PLANOS

Responsible: Mr Jorge VEGA SEDENO Direct line: +(34) 98/512 60 64
Organisation: ACERALIA Direct fax: +(34) 98/512 60 89
ACERALIA CORPORACION SIDERURGICA e-mail:
Address: Centro de Desarrollo Tecnolégico
Apartado 90

ES-33480 AVILES
P) HOOGOVENS
Responsible: Mr M. te LINDERT Direct line: +(31) 251/49 71 20
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Organisation:

Address:

CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
Postbus 10000

NL-1970 CA IIMUIDEN

Direct fax:
e-mail:

+(31) 251/47 03 48
marinus.te-lindert@cor usgr oup.com

TKS
Responsible:
Organisation:

P

Address:

Dr.-Ing. KlausMULHEIM S Direct line:
TKS-CS

THYSSEN KRUPP STAHL AG
Kaiser-Wilhelm-Strasse 100

DE-47166 DUISBURG

Direct fax:
e-mail:

+(49) 203/522 83 89
+(49) 203/522 86 90
klaus.muelheims@thyssenkrupp.com

Contract N°
7210-PR/004

Reference N°

Budget (€) Funding (€)
962.500 577.500

Duration

B.4/97 42 (Mths)

Starting Ending Actual
1/07/1997 31/12/2000 31/12/2000

Dates:

Title: Characterizing the blast fur nace cohesive zone

OBJECTIVESAND CONTENTS

In the blast furnace the cohesive zone greatly influences the gas flow pattern
whichin turn determines overall performance. Effective gas monitoring
required by high coa injection rates cannot be achieved without a good
knowledge of the cohesive zone characteristics and in particular its gaseous
permesbility. "Under load reduction” tests developed around the world are more
concerned with the softening, melting and dripping temperatures of the ore.

The objectives of thisresearch project consist of characterising the

permesbility of the burden during softening and melting based on |aboratory
measurements, and in developing an improved mode! of the cohesive zone.

State of progress:
Partners

(CO) CRM

Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20197

Mr Gérard DANLOY
CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line:
Direct fax:
e-mail:

+(32) 4/366 22 84
+(32) 4/366 22 92
danloy@rdmetal.ulg.ac.be

CsMm
Responsible:
Organisation:

P

Address:

Dr.ssallaria PISTELLI

CsSMm

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102
1T-00128 ROMA

Direct line:
Direct fax:
e-mail:

+(39) 06/505 57 46
+(39) 06/505 54 61
i.pistelli@c-s-m.it

MEFOS
Responsible:
Organisation:

P

Address:

Mr Par HAHLIN
MEFOS

MEFOS, METALLURGICAL RESEARCH
INSTITUTEAB

Aronstorpsvagen 1
SE-97125 LULEA

Direct line:
Direct fax:
e-mail:

+(46) 920/20 19 26
+(46) 920/25 58 32
pha@mefos.se

15/09/2005
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/005 B.5/97 1261500  756.900 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Briquetting of self-reducing blendings of waste iron oxide mixtures

OBJECTIVESAND CONTENTS

The objective of this research project isto develop atechnically and
economically acceptable recycling process for residues with a high iron content
in order to avoid their being dumped. To be more precise, it isintended to
develop alow temperature briquetting process of self-reducing blendings which
could then be charged into an Electric Arc Furnace (EAF) or into a cupola
This research will be mainly focused on the processing of two kinds of

residues:

- Ooily mill scales and sludges;

- OEAF dust.

State of progress:  Research completed; publication EUR N° 20108

Partners
(CO) PROFILARBED
Responsible:  Mr Georges DIDERICH Direct line: +(352) 55 50 22 60
Organisation: PROFILARBED-BELVAL Direct fax: +(352) 5550 34 83
PROFILARBED-ESCH-BELVAL e-mail:

Address. BP 142
LU-4002 ESCH-SUR-ALZETTE

=) CRM
Responsible: Mr Jean-Marc BROUHON Direct line: +(32) 4/366 22 90
Organisation: CRM Direct fax: +(32) 4/366 22 92
CENTRE DE RECHERCHES METALLURGIQUES e-mail:
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

(P59)
BE-4000 LIEGE
=) VDEH
Responsible:  Dr.rer.nat. Giinter HARP Direct line: +(49) 211/670 72 86
Organisation: VDEH Direct fax: +(49) 211/670 72 05
STAHLINSTITUT VDEh e-mail: guenter.harp@bfi.de

Address: Sohnstrasse 65
DE-40237 DUSSELDORF

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/006 B.6/97 1430500  858.300 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Wear of the blast furnace hearth

OBJECTIVESAND CONTENTS

Maintaining and extending the safe working life of blast furnaceliningsisa
major factor in prolonging productive asset life and maximising the recovery of
capital investment by operators of integrated works.

This project will attempt to develop a clearer understanding of conditions
within the furnace hearth, focusing on this critical areaof the BF lining.
Knowledge of liquid motion in the hearth and the position of the ‘furnace
deadman are important factorsin prolonging the life of hearth refractories and
will be used to improve process control.

State of progress:  Research completed; publication EUR N° 20109

Partners

(CO) TKS
Responsible: Dr.-Ing. KlausMULHEIMS Direct line: +(49) 203/522 83 89
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Organisation:

Address:

TKS-CS

THYSSEN KRUPP STAHL AG
Kaiser-Wilhelm-Strasse 100
DE-47166 DUISBURG

Direct fax: +(49) 203/522 86 90
e-mail: klausmuelheims@thyssenkrupp.com

(P)  BRITISH STEEL

Responsible:  Dr. Bill PRITCHARD Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) IRSID
Responsiblee MrsMarie Jeanne VENTURINI Direct line: +(33) 3/87 70 43 54
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 03
ARCELOR RESEARCH SA. e-mail: marie-jeanne.venturini@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
(P) VDEH
Responsible:  Dipl.-Ing. Meinhard SCHULTE Direct line: +(49) 211/670 72 82
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: meinhard.schulte@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/068 B.1/98 2.347.500  1.408.500 42 (Mths) Dates:  1/07/1998 30/06/2001 31/12/2001

Title: Investigations of chlorine and alkali behaviour in the blast furnace and optimization of blast furnace slag with respect to
alkali retention capacity

OBJECTIVESAND CONTENTS

The blast furnace operation is known, but behaviour of chlorinein interaction

with akali within the blast furnaceis quite unclear. With increasing
injection rate of coa and especially plagtic, the chlorine input is
increasing. The aims of the project are: to investigate influences of akali
and chlorine compounds on sinter and coke qudity ; the study of the
formation of primary dag; the investigation of theinfluence of softening

and melting behaviour of burden in apilot blast furnace; the experimental

study, inlaboratory, of theinfluence of dag conditionsonthealkali and

sulphur removal and the verification of experimental results of laboratory

and their gpplication to the operation of blast furnaces.

State of progress:
Partners

(CO)
Responsible:
Organisation:

Department:
Address:

DILLINGER

Research completed; publication EUR N°

Dr. Rongshan LIN
AGDH

AKTIEN-GESELLSCHAFT DER DILLINGER

HUTTENWERKE

Abt. F+E/RE

Werkstralle, 1

DE-66763 DILLINGEN/SAAR

Direct line: +(49) 6831/47-3401
Direct fax: +(49) 6831/47-3676
e-mail: rongshan.lin@dillinger.biz

(P)  VOEST-ALPINE

Responsible:
Organisation:

Department:
Address:

15/09/2005

Dipl.-Ing. Thomas BURGLER
VOEST-ALPINE

VOESTALPINE STAHL GMBH
Ironmaking - Research and Development
VOEST-ALPINE-Strasse 3

AT-4020 LINZ

DGRTD G.5

Direct line: +(43) 732/6585 5106
Direct fax: +(43) 732/6980 5106
e-mail: thomas.buer gler @voestalpine.com
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

=) IRSID
Responsible:  Mr Dominique SERT Direct line: +(33) 3/87 70 43 66
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 03
ARCELOR RESEARCH SA. e-mail: dominique.sert@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) TKS
Responsible:  Dr.-Ing. Urban JANHSEN Direct line: +(49) 203/522 61 24
Organisation: TKS Direct fax: +(49) 203/522 86 90
THYSSEN KRUPP STAHL AG e-mail: urban.janhsen@thyssenkrupp.com
Address. Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
P) UNIV OULU
Responsible:  Mr Pekka TANSKANEN Direct line: +(358) 8/553 2550
Organisation: UNIV OULU Direct fax: +(358) 8/553 2339
UNIVERSITY OF OULU e-mail: pekka.a.tanskanen@oulu. fi
Department: Laboratory of Process Metallurgy
Address. Linnanmaa
FI-90014 OULU
P) RAUTARUUKK
Responsible: Ms. Paivi MANNILA Direct line: +(358) 8/849 3451
Organisation: RAUTARUUKKI Direct fax: +(358) 8/849 3105
RAUTARUUKKI OYJ e-mail: paivi.mannila@rautaruukki.com
Address: Rautaruukintie 155
FI-92101 RAAHE
=) FEhS
Responsible: Dr.-Ing. Michael KUHN Direct line: +(49) 2065/99 45 53
Organisation: FEhS Direct fax: +(49) 2065/99 45 10
FORSCHUNGSGEMEINSCHAFT e-mail: m.kuehn@fehs.de
EISENHUTTENSCHLACKEN e.V.
Address: Bliersheimer Strasse 62
DE-47229 DUISBURG
P) TUBA
Responsible:  Prof. Dr.-Ing. Dieter JANKE Telephone: +(49) 3731/39 31 00
Organisation:. TU BERGAKADEMIE Fax: +(49) 3731/39 24 16
TU BERGAKADEMIE, INSTITUT FUR EISEN- e-mail: ja@iest.tu-freiberg.de
UND STAHLTECHNOLOGIE
Address. Leipzigstrasse 34
DE-09596 FREIBERG
Contract N° Reference N° Budget (€) Funding (€) Dates Starting Ending Actual

7210-PR/069

B.2/98 1.476.000

885.600

1/07/1998 30/06/2001 30/06/2001

Title: Control of pollutants during sintering operation

OBJECTIVESAND CONTENTS

Sinter plants produce waste gas containing pollutants like dust and PCDD/F which
have to bereduced to comply with the more and more stringent environmental
regulations. The existing end-of-pipe cleaning techniques are very expensive

in the case of sintering because of the large amount of waste gas to be
treated. The objective of this researchis to determine themost effective
actions and to minimise the pollutants emissions without expensive end-of-
pipe cleaning of thewaste gasesand with acceptable sintering results in

terms of productivity and quality. Theresults of the project will strongly
reduce pollution in and around integrated steel plants.

State of progress:  Research completed; publication EUR N° 20373

Partners

15/09/2005 DGRTD G.5
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Technical Group B :" Reduction of Iron Ores’

(CO) CRM
Responsibles Mr Bernard VANDERHEYDEN Direct line: +(32) 4/254 64 97
Organisation: CRM Direct fax: +(32) 4/254 64 90
CENTRE DE RECHERCHES METALLURGIQUES e-mail: vdheyden@rdmetal.ulg.ac.be
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

(P59)
BE-4000 LIEGE
=) IRSID
Responsible: Dr. Elisabeth MARLIERE Direct line: +(33) 3/87 70 42 37
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 03
ARCELOR RESEARCH SA. e-mail: elisabeth.marliere@ar celor.com

Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) HOOGOVENS

Responsiblee Mr F. ZWAAN Direct line: +(31) 251/49 31 25
Organisation: CORUSNL Direct fax: +(31) 251/47 04 45
IIMUIDEN TECHNOLOGY CENTRE e-mail: frank.zwaan@cor usgroup.com

Address. Postbus 10000
NL-1970 CA IIMUIDEN

P) RWTH
Responsible: Prof. Dr.-Ing. Dieter NEUSCHUTZ Direct line: +(49) 241/802-5970
Organisation: RWTH Direct fax: +(49) 241/802-2295

LEHRSTUHL FUR THEORETISCHE e-mail: neuschuetz@mch.rwth-aachen.de
HUTTENKUNDE, RWTH AACHEN

Address. Kopernikusstrasse, 16
DE-52056 AACHEN

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/070 B.3/98 1358500  815.100 42 (Mths) Dates: 10711998 31/12/2001 31/12/2001

Title: Injectant coal gasification, char formation and char utilisation at high injection rates

OBJECTIVESAND CONTENTS

The aim of this project isto carry out an integrated laboratory, pilot and
plant scale investigation of injectant coal gasification, char formation and
properties, the effects of char on melting zone behaviour and the utilisation
of charintermsof top gas dust carryover at high levels of injection. This
involves primarily the study of coal devolatilisation and gasification
leading to char formation; the effect resultant chars have on melting zone
rheological properties and theinfluence of coal and char properties,
injection conditions and coke properties on the composition of dust in the
top gas at the blast furnace stockline.

State of progress:  Research completed; publication EUR N° 20940 EN

Partners
(CO) BRITISH STEEL
Responsible:  Dr. Colin J. ATKINSON Direct line: +(44) 1642 770 012
Organisation: CORUS UK Direct fax: +(44) 1642 770 047
CORUS RESEARCH, DEVELOPMENT & e-mail: colin.atkinson@cor usgroup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) BRITISH STEEL
Responsible: Dr. Colin J. ATKINSON Direct line: +(44) 1642 770 012
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Technical Group B :" Reduction of Iron Ores’

CORUS UK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Organisation:

Address:

Direct fax:
e-mail:

+(44) 1642 770 047
colin.atkinson@cor usgr oup.com

P) IMPERIAL COLLEGE
Responsible:  Prof. DenisR. DUGWELL
Organisation: IMPERIAL COL.

IMPERIAL COLLEGE OF SCIENCE,
TECHNOLOGY AND MEDECINE

Prince Consort Road
GB- LONDON SW7 2BP

Address:

Direct line:
Direct fax:
e-mail:

+(44) 207/594 55 68
+(44) 207/594 56 04
d.dugwell@imperial.ac.uk

P) CsMm
Responsible:
Organisation:

Dr.ssa Loredana DI SANTE

CsMm

CENTRO SVILUPPO MATERIALI
Viadi Castel Romano 100
1T-00128 ROMA EUR

Address:

Direct line:
Direct fax:
e-mail:

+(39) 06/505 53 15
+(39) 06/505 54 61
|.disante@c-s-m.it

P) TKS
Responsible:
Organisation:

Dr.-Ing. Urban JANHSEN
TKS

THYSSEN KRUPP STAHL AG
Kaiser-Wilhelmstrasse 100

DE-47166 DUISBURG

Address:

Direct line:
Direct fax:
e-mail:

+(49) 203/522 61 24
+(49) 203/522 86 90
urban.janhsen@thyssenkrupp.com

Contract N°
7210-PR/071

Reference N°
B.4/98

Budget (€) Funding (€)
1.216.500  729.900

Duration
36 (Mths)

Starting Ending Actual

Dates:

1/07/1998 30/06/2001 30/06/2001

Title: Injection of slag correction componentsinto the blast furnace

OBJECTIVESAND CONTENTS

The injection of dag correction componentsinto the blast furnace is expected
to influence the metallurgica reactionsin the lower part of the blast
furnace positively duetoanamed changeinthedag composition in the
hearth and a better raw materid utilisation. The different injection
techniques (reductant mixed with flux, reductant and flux separate) shal be
evaluated comparatively. The experimenta investigations shall be carried out
a two different blast furnace plants. The results shall be compared with
thermodynamic caculations to obtain generally acceptable knowledge
applicable for an optimised dag metalurgy in the blast furnace operation.
Based on that the development of an operational concept for an optimum dag
correction in the blast furnace by tuyere injection shall be worked out.

State of progress:  Research completed; publication EUR N° 20472
Partners
(CO) VDEH
Responsible:
Organisation:

Dr.rer.nat. Ginter HARP
VDEH

STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Address:

Direct line:
Direct fax:
e-mail:

+(49) 211/670 72 86
+(49) 211/670 72 05
guenter .harp@bfi.de

P) VOEST-ALPINE
Responsible: Dipl.-Ing. Thomas BURGLER
Organisation: VOEST-ALPINE
VOESTALPINE STAHL GMBH
Ironmaking - Research and Development
VOEST-ALPINE-Strasse 3

AT-4020 LINZ

Department:
Address:

Direct line:
Direct fax:
e-mail:

+(43) 732/6585 5106
+(43) 732/6980 5106
thomas.buer gler @voestalpine.com

15/09/2005 DGRTD G.5
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Technical Group B :" Reduction of Iron Ores’

P) CsMm
Responsible:  Dr. Michele DE SANTIS Direct line: +(39) 06/505 58 31
Organisation: CSM Direct fax: +(39) 06/505 54 52/61

CENTRO SVILUPPO MATERIALI SPA e-mail: m.desantis@c-s-m.it
Address: Viadi Castel Romano 100/102

1T-00128 ROMA

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PRIOT72 B.5/98 1094500  656.700 42 (Mths) Dates: 10711998 31/12/2001 31/12/2001

Title: Improved process control of asinter plant

OBJECTIVESAND CONTENTS

The work program will include applications of burn-through profile management
across the strand by automatic control of the roll feeder gates, burn-through
point management aong the strand by automatic control of strand speed,
improved coke utilisation and ignition control, development of an on-line
parameters, advanced control strategies for control systemswhich have long
timedelaysand optimisation of mix moisture and permeability. A much better
understanding of the mechanisms relating control variablesto their effect on
sinter production / quality and energy costs needsto be established. The
project concentrates on sinter quality and production and their
relationships, both staticaly and dynamicaly. Use of disturbance testing

will provide the relationships necessary to investigate the potentia
improvement to the control of permesbility, coke rate, strand speed and bed
height.

State of progress:  Research completed; publication EUR N° 20585 EN

Partners
(CO) RUUKKI
Responsible: Dr. Kyosti HEINANEN Direct line: +(358) 8/849 26 72
Organisation: RUUKKI Direct fax: +(358) 8/849 31 01

RAUTARUUKKI OYJ e-mail: kyosti.heinanen@r autar uukki.com
Address:  Suolakivenkatu 1

FI-00810 HEL SINKI
(P)  BRITISH STEEL

Responsiblee Mr M.J. HAGUE Direct line: +(44) 1642/77 00 86
Organisation: CORUSUK Direct fax: +(44) 1642/4579 19
CORUS RESEARCH, DEVELOPMENT & e-mail: mel.hague@cor usgr oup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

=) VDEH
Responsible: Dr.-Ing. Rolf KLIMA Direct line: +(49) 211/670 72 84
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05

BETRIEBSFORSCHUNGSINSTITUT e-mail: rolf.klima@bfi.de
Address. Sohnstrasse 65

DE-40237 DUSSELDORF
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/073 B.6/98 1433333  860.000 42 (Mths) Dates:  1/07/1998 30/06/2001 31/12/2001

Title: Aboveburden & in burden probe data interpretation by neural network based model to improve blast furnace control

OBJECTIVESAND CONTENTS

The objective of the present proposal isto investigate the gpplication of fuzzy
logic and neural network-based systemsfor control of ironmaking processes.
Such objective relatesin particular to control blast furnace parameters,
such asdatasupplied by the above burden probesaswell asadvisory systems
that aid in recognition of the relationships between these sensing devices
and cohesive zone shape, burden materials, top level temperature distribution
and other factors with an aim to optimise their use for the process control.

State of progress:  Research completed; publication EUR N° 20725

Partners
(CO) CENIM-CSIC
Responsible: Dr. Javier MOCHON MUNOZ Direct line: +(34) 91/553 89 00
Organisation: CENIM -CSIC Direct fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: jmochon@cenim.csic.es

METALURGICAS
Address. Avenida Gregorio del Amo 8

ES-28040 MADRID

P) CsMm
Responsible:  Dr. ErosLuciano FARACI Direct line: +(39) 06/505 53 36
Organisation: CSM Direct fax: +(39) 06/505 54 61

CENTRO SVILUPPO MATERIALLI e-mail: e.faraci@c-s-m.it
Address: Viadi Castel Romano 100

IT-00128 ROMA EUR
(P)  DILLINGER

Responsible:  Dr. Harald RAUSCH Direct line: +(49) 6831/47 34 20
Organisation: DILLINGER Direct fax: +(49) 6831/47 36 76
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail: harald.rausch@dillinger.biz
HUTTENWERKE

Address. Postfach 1580
DE-66748 DILLINGEN

P) RUUKKI
Responsible: Dr. Kyosti HEINANEN Direct line: +(358) 8/849 26 72
Organisation: RUUKKI Direct fax: +(358) 8/849 31 01

RAUTARUUKKI OYJ e-mail: kyosti.heinanen@r autar uukki.com
Address:  Suolakivenkatu 1
FI-00810 HEL SINKI

(P)  ACERALIA

Responsible:  Dr. Faustino OBESO CARRERA Direct line: +(34) 98/512 62 83
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: faustino.obeso@ar celor.com
Address: Centro de Desarrollo Tecnolégico
Apartado 90

ES-33480 AVILES
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N°
7210-PR/074

Reference N°

B.7/98 1183500  710.100

Budget (€) Funding (€)

Duration

Starting

Dates:

42 (Mths)

Ending Actual

1/07/1998 31/12/2001 31/12/2001

Title: Optimized blast furnace slag water quenching with sulphur compounds contr ol

OBJECTIVESAND CONTENTS

Currently blast furnace slag is quenched by water mainly in order to produce
high quality slag sand for utilisation in cement industry or cast into pits

for lumpy materias. The project aimisto develop an improved industria
quenching process with regard to process conditions which avoids formation of
H2S. It is expected that the results will provide afirm basisfor the design

and operation of sag water quenching which will reduce the generation of
sulphur compounds in the gas phase and inthewater phase to acceptable
levels. This achievement will strongly reduce costs of operating dag

quenching and granulation plantsin the European steel industry.

State of progress:

Research completed; publication EUR N°

Partners
(CO) VDEH
Responsible:  Dr.-Ing. Burkhard SCHMIDT Direct line: +(49) 211/670 72 14
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: burkhard.schmidt@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) CSM
Responsible:  Dr.ssa Patrizia MICELI Direct line: +(39) 06/505 52 00
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: p.miceli@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
() LUCCHINI
Responsible: Dr. P.G. PERINI Direct line: +(39) 0565/641 35
Organisation: LUCCHINI Direct fax: +(39) 0565/642 94
LUCCHINI SIDERURGICA e-mail:
Address: Viae dellaResistenza, 2
IT-57025 PIOMBINO
P) PAUL WURTH
Responsible:  Dipl.-Ing. Jorg BRINCKMANN Direct line: +(352) 4970 418
Organisation: PAUL WURTH Direct fax: +(352) 4970 409
PAUL WURTH SA. e-mail:
Address: Rue d'Alsace 32
LU-1122 LUXEMBOURG
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (£) Duration
B.1/99 1.006.500  603.900 36 (Mths)

7210-PR/122

Starting Ending Actual

Dates:

1/07/1999 30/06/2002 30/06/2002

Title: New approach for the determination of the blast furnace cohesive zone

OBJECTIVESAND CONTENTS

The cohesive zone of the blast furnace acts as a gas distributor that has a
powerful influence on the performances of the blast furnace through the
gas/solids heat exchange phenomena, ores reduction by gas and heat losses
control. Asa conseguence, this zone has aremarquable impact on the
regularity of blast furnace operation and operating performances such as
productivity, hot metal quality and regularity or reducing agent consumption.
Many techniques have aready been tried in the past but either they cannot be
used on aroutine basis or they lack of accuracy, or, else, they are hardly
verifiable. The objective of the project isto propose areliable methodology
for the determination of the cohesive zone shape on the basis of thereal time
process data of the furnace. This methodology will stem from the performance
of different kind of trials using existing techniques for the practical
characterigtics of the cohesive zone and their analysisin relation with the
on-line measurement of the installations.

State of progress:

Partners

(CO) IRSID
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20941 EN

Mr Dominique SERT

ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 43 66
+(33) 3/87 70 41 03
dominique.sert@ar celor.com

P) CRM
Responsible:
Organisation:

Address:

Mr Gérard DANLOY
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line:
Direct fax:
e-mail:

+(32) 4/366 22 84
+(32) 4/366 22 92
danloy@rdmetal.ulg.ac.be

(P) ACERALIA
Responsible:
Organisation:

Department:
Address:

Mr Luis Fernando SANCHO MENDEZ
ACERALIA

ACERALIA CORPORACION SIDERURGICA
Innovacion e Investigacion Iron and steel making
Centro de Desarrollo Tecnol 6gico

Apartado 90

ES-33480 AVILES

Direct line:
Direct fax:
e-mail:

+(34) 98/512 63 58
+(34) 98/512 63 75
luis-fer nando.sancho@ar celor.com
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N°
7210-PR/123

Reference N° Budget (€) Funding (£) Duration
B.2/99 1.537.000  922.200 36 (Mths)

Starting Ending Actual

Dates:

1/07/1999 30/06/2002 30/06/2002

Title: Determination of the coke bed voidage in the blast furnace hearth

OBJECTIVESAND CONTENTS

The hearth lining is the most critical region of the blast furnace in terms of
campaign life. Itswear is greatly determined by theiron flow pattern in the
hearth which is governed by the distribution of the coke bed permesbility, the
structure and position of the deadman and the casting management technique. The
knowledge related to these factorsis not sufficient to get the heat flux under
control; moreover thislack of knowledge isworsened by alack of

instrumentation in the hearth. The research aims at the development and the
application of techniques and model tools that will alow an on-line evaluation

of the blast furnace hearth conditions and permeability in order to guarantee a
stable furnace operation and to control the refractory wear through early

corrective actions.
State of progress:
Partners

(CO) CRM

Responsible:

Organisation:

Address:

Research completed; publication EUR N° 20942 EN

Mr Gérard DANLOY
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line:
Direct fax:
e-mail:

+(32) 4/366 22 84
+(32) 4/366 22 92
danloy@rdmetal.ulg.ac.be

=) IRSID
Responsible:
Organisation:

Address:

Mr Patrick NEGRO

ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 43 64
+(33) 3/87 70 41 03

P) TKS
Responsible:
Organisation:

Address:

Dr.-Ing. H. Peter RUTHER
TKS

THYSSEN KRUPP STAHL AG
Kaiser-Wilhelmstrasse 100

DE-47166 DUISBURG

Direct line:
Direct fax:
e-mail:

+(49) 203/52 49 304
+(49) 203/52 49 207
peter.ruether @thyssenkrupp.com

P HOOGOVENS

Responsible:
Organisation:

Address:

Mrs Jennifer ALEXANDER
CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
Postbus 10000

NL-1970 CA IIMUIDEN

Direct line:
Direct fax:

+(31) 251/49 40 96
+(31) 251/47 03 48

e-mail: jennifer.alexander @cor usgroup.com

(P)  BRITISH STEEL

Responsible: Dr. George CLIXBY Direct line: +(44) 1642/77 00 37
Organisation: CORUSUK Direct fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: george.clixby@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre

Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/124 B.3/99 1221500  732.900 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Study of the behaviour of cement and massjoints utilized in aggr egates of the steel industry

OBJECTIVESAND CONTENTS

In order to obtain high production rates and low production costs, the steel
industry useslarge vessels lined with high quality refractory materials and
expectslong campaigns without stoppages or incidents. The stability and the
performance of the refractory lining of blast furnace hearth and of various
other metallurgical reactors not only depend on the quality of the basic lining
but aso on the behaviour of the joining materials. The research project will
focus on the study of thesejoining materials. Its main taskswill be: to

study the behaviour of various kinds of joints at laboratory scale; to devise
modelsthat will use experimental results and industrial experience as abase
for evaluating the behaviour of the entireline; to apply these modelsto
actua situations

State of progress:  Research completed; publication EUR N° 21133 EN

Partners
(CO) CRM
Responsiblee Mr J. PIRET Direct line: +(32) 4/254 63 33
Organisation: CRM Fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail:
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

(P59)
BE-4000 LIEGE
P) ACERALIA
Responsible: Mr Luis Fernando SANCHO MENDEZ Direct line: +(34) 98/512 63 58
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: luis-fernando.sancho@ar celor.com

Department: Innovacién e Investigacion Iron and steel making
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
P) HOOGOVENS

Responsiblee Mr Marcel FRANKEN Direct line: +(31) 251/49 76 06
Organisation: CORUSNL Direct fax: +(31) 251/47 04 89
IIMUIDEN TECHNOLOGY CENTRE e-mail: mar cel.franken@cor usgr oup.com

Department: Ceramics Research Centre 3J.22
Address:  Postbus 10000

NL-1970 CA IIMUIDEN
P SOLLAC ATLANTIQUE

Responsible:  Mrs Claudine DUFOUR Direct line: +(33) 3/28 29 48 65
Organisation: SOLLAC Fax: +(33) 3/28 21 08 32
SOLLAC ATLANTIQUE e-mail: claudine.dufour @ar celor.com

Department: CRDM - Labo réfractaires
Address: rue du Comte Jean
Grande-Synthe
FR-59381 DUNKERQUE CEDEX 1

15/09/2005 DGRTD G.5 Page 24 of 489




ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/125 B.4/99 920500  552.300 36 (Mths) Dates:  1/07/1999 30/06/2002 31/12/2002

Title: Critical review of existing procedures for the characterisation of the metallurgical properties of blast furnace burden
material at conditions of high injection rates

OBJECTIVESAND CONTENTS

The metallurgical properties of pellets, sinter and lump ore are predominantly
described by their disintegration behaviour, their reducibility aswell as by
high temperature properties like melting and dripping. Under conditions of
high injection rates and extended retention time of the burden in the blast
furnace, the standardised test procedures, usually applied for the
characterisation of burden materials, do not longer correspond to the actual
conditions and do not sufficiently describe the quality parameters of the
burden. Research work is necessary to define temperature and gas composition
profile, at the blast furnace periphery, and at haf radius over the furnace
height. Research isaso necessary to determine the effects on the
metallurgical properties. New routine test procedures for the characterisation
of the disintegration behaviour and the reducibility are aso to be devel oped.

State of progress:  Research completed; publication EUR N° 20943 EN

Partners
(CO) SGA
Responsible:  Dr. Volker RITZ Direct line: +(49) 5346/9901-0
Organisation: SGA Direct fax: +(49) 5346/9901-20

STUDIENGESELLSCHAFT FUR e-mail: ritz@sga-liebenburg.de
EISENERZAUFBEREITUNG (SGA)

Address. Grubenstrasse 5
DE-38704 LIEBENBURG-OTHFRESEN

P) TKS
Responsible: Dr.-Ing. KlausMULHEIMS Direct line: +(49) 203/522 83 89
Organisation: TKS-CS Direct fax: +(49) 203/522 86 90

THYSSEN KRUPP STAHL AG e-mail: klausmuelheims@thyssenkrupp.com
Address. Kaiser-Wilhelm-Strasse 100

DE-47166 DUISBURG

=) IRSID
Responsible: Dr. EricLECTARD Direct line: +(33) 3/87 70 42 01
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 03

ARCELOR RESEARCH SA. e-mail: eric.lectard@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
(P)  VOEST-ALPINE

Responsible: Ing. Christian ZEIRZER Direct line: +(43) 732/65 85 31 19
Organisation: VOEST-ALPINE Direct fax: +(43) 70/69 80 21 15
VOESTALPINE STAHL GMBH e-mail: christian.zeizer @voestalpine.com
Address. VOEST-ALPINE-Strasse 3
AT-4020 LINZ
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ECSC Programme

Technical Group B :" Reduction of Iron Ores’

Contract N°
7210-PR/128

Reference N°
B.7/99

Budget (€) Funding (€)
1.406.000  843.600

Starting Ending Actual
1/07/1999 30/06/2002 31/12/2002

Duration

42 (Mths) Dates.

Title: Improved process control of hot metal production through a non-intrusive, on-line sensing system for metalsin topgas of
blast furnace (PROCSSYMO)

OBJECTIVESAND CONTENTS

The production of high quality hot metal (pigiron) at relatively low cost is
the most important prerequisite for an economically competitive quality/price
ratio of the steel products. The need for use of on-line measurement systems
for process control purposesis creating an exploding field of research and
development. Theam of the project is both to adapt an in situ, on-line,
analytical tool of LIBS using laser modulation for continuous detection of K,
Na, Zn and Pb and to install and operateit in order to assist the process
control and optimisation of the blast furnace operation and to contribute to
close the mass balances of K,Na, Zn and Pb.

State of progress:

Research completed; publication EUR N° 21127 EN

Partners
(CO) TKSCS
Responsible: Dr.-Ing. KlausMULHEIMS Direct line: +(49) 203/522 83 89
Organisation: TKS-CS Direct fax: +(49) 203/522 86 90
THYSSEN KRUPP STAHL AG e-mail: klausmuelheims@thyssenkrupp.com
Address. Kaiser-Wilhelm-Strasse 100
DE-47166 DUISBURG
P) RAUTARUUKK
Responsible:  Dr. Kyosti HEINANEN Direct line: +(358) 8/849 26 72
Organisation: RUUKKI Direct fax: +(358) 8/849 31 01
RAUTARUUKKI OYJ e-mail: kyosti.heinanen@r autar uukki.com
Address:  Suolakivenkatu 1
FI-00810 HEL SINKI
P) ACERALIA
Responsible: Mr Luis Fernando SANCHO MENDEZ Direct line: +(34) 98/512 63 58
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: luis-fernando.sancho@ar celor.com
Department: Innovacién e Investigacion Iron and steel making
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
=) RWTH
Responsible:  Dr. KonstantinosMAVROMMATIS Direct line: +(49) 241/80 958 08
Organisation: RWTH Direct fax: +(49) 241/80 92 368
INSTITUT FUR EISENHUTTENKUNDE e-mail: kostas@iehk.rwth-aachen.de
Department: Institute of Ferrous Metallurgy
Address: Intzestrasse 1
DE-52072 AACHEN
P) FHG-ILT
Responsible:  Dr. Reinhard NOLL Direct line: +(49) 241/8906-138
Organisation: FHG-ILT Direct fax: +(49) 241/8906-121
FRAUNHOFER-INSTITUT FUR LASERTECHNIK e-mail: reinhard.noll@ilt.fraunhofer.de
Department: Laser Measuring Technologies
Address: Steinbachstrasse 15
DE-52074 AACHEN
P) FORTH - IESL
Responsible:  Dr. Stelios COURIS Direct line: +(30) 81/39 14 70
Organisation: FORTH - I[ESL Direct fax: +(30) 81/39 13 18
FOUNDATION FOR RESEARCH AND e-mail: couris@ied.forth.gr
TECHNOLOGY - ELLAS
Address: Research Centre
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Technical Group B :" Reduction of Iron Ores’

GR-71110 HERAKLION

Technical Group B has 29 Projectsand 116 Partners
Total Projects: 29 - Total Partners: 116
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ECSC Programme

Technical Group C1 :" Primary Steelmaking"

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CB/309 C1.1/94 1236353  588.000 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997

Title: Mélting of high carbon pre-reduced products by the JUPITER process

OBJECTIVESAND CONTENTS

The proposed research project concerns the second step of the JUPITER reduction
melting process, the first step of which isthe subject of acurrent pilot

project.

Theaim of the research isto determine the feasibility and the main festures of
this melting step, taking into account the very specific composition of the
JUPITER pre-reduced ore (about 80% iron metallization, 5% to 10% C).

The features to be investigated concern mainly:

- the type of energy to be used: i.e. coa or eectricity;

- the materid feeding technique;

- the metallurgical process.

It isalso intended to develop numerical simulation codes (heat transfer,
melting kinetics, metallurgical route) which are very flexible concerning raw
materials and energy types.

State of progress:  Research completed; publication EUR N° 19469

Partners
(MC) IRSID
Responsiblee Mr YvesZBACZYNIAK Direct line: +(33) 3/87 70 65 01
Organisation: ASCOMETAL Direct fax: +(33) 3/87 70 63 59

ASCOMETAL CREAS e-mail: yves.zbaczyniak @ascometal.usinor.com
Address. BP 70045

FR-57301 HAGONDANGE

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CB/205 C1.2/94 5.555.810  3.000.765 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997

Title: Recycling of scrap for high quality products

OBJECTIVESAND CONTENTS

In the future, an increased percentage of steel will originate from the Electric
Arc Furnace and from the scrap route, for both long products aswell asa
proportion of flat products.

Since adeterioration in scrap quality is also predicted, the European steel
industry could be faced with quality problems due to the higher content of tramp
elementsin steel, which may affect end user propertiesto a greater or lesser
extent.

In order to analyze and overcome these problems, amajor research project is
proposed dealing with the control of residualsin scrap and liquid steel, and
with the influence of tramp elements on steel product properties.

It is composed of four main sections:

1. Scrap preparation for reducing the tramp element content;

2. Purification of scrap melts for removing residuals at the liquid stage;

3. Influence of tramp elements on the properties of flat products;

4. Influence of tramp elements on the properties of long products.

State of progress:  Research completed; publication EUR N° 19468

Partners
(CO) CRM
Responsible: Mr Christian MARIQUE Direct line: +(32) 4/254 63 22
Organisation: CRM Direct fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: marique@rdmetal.ulg.ac.be
ASBL

Department: Programme coordination & Edition services
Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

(P59)
BE-4000 LIEGE
(P)  ACENORI+D
Responsible:  Mr Ignacio LESURRESOLA Telephone: +(34) 94/487 18 80
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ECSC Programme

Technical Group C1 :" Primary Steelmaking"

Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: ignacio_les@sidenor.com
SA.
Department: R&D
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
P) BRITISH STEEL
Responsiblee Mr J. PEACE Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Department: PoBox 11
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) HOOGOVENS
Responsible: Dr. J.H.0.J. WIJENBERG Direct line: +(31) 251/49 87 14
Organisation: CORUSNL Direct fax: +(31) 251/47 00 56
IIMUIDEN TECHNOLOGY CENTRE e-mail:
Department: corporate Research Laboratorium
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
=) IRSID
Responsible:  Mr Jean Pierre BIRAT Direct line: +(33) 3/87 70 40 45
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 40 01
ARCELOR RESEARCH SA. e-mail: jean-pierre.birat@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) MPIE
Responsible:  Prof.-Dr. H.J. GRABKE Direct line: +(49) 211/679 22 36
Organisation: MPIE Fax: +(49) 211/6792-268
MAX-PLANCK-INSTITUT FUR e-mail:
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
DE-40237 DUSSEL DORF
P) PROFILARBED
Responsible:  Mr GeorgesAXMANN Direct line: +(352) 5820-28 70
Organisation:. PROFILARBED Direct fax: +(352) 54 79 64
Profil ARBED S.A. e-mail: georges.axmann@pr ofilarbed.lu
Address: 66, Route de Luxembourg

LU-4009 ESCH-SUR-ALZETTE

P SACHS. EDELSTW.

Responsible: Dr.-Ing. Klaus-Peter ERKEL Direct line: +(49) 351/646 22 20
Organisation: SACHS. EDELSTW. Direct fax: +(49) 351/646 28 88
SACHSISCHE EDELSTAHLWERKE e-mail:
Address; Hiittenstrasse 1
DE-01705 FREITAL
=) TKS
Responsible: Dr. C.P. REIP Direct line: +(49) 231/844 4471
Organisation: TKS Direct fax: +(49) 231/844 5013
THYSSENKRUPP STAHL AG e-mail: reip@tks.thyssenkrupp.com
Department: FQP-UB
Address: Eberhardstrasse 12
DE-44145 DORTMUND
15/09/2005 DGRTD G.5
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ECSC Programme

Technical Group C1 :" Primary Steelmaking"

P) UNIMETAL
Responsiblee Mr Mario CONFENTE
Organisation: UNIMETAL
UNIMETAL RECHERCHE
Address: BP 140
FR-57360 AMNEVILLE CEDEX 1

Direct line:

Fax:

e-mail:

+(33) 3/87 70 63 59
+(33) 3/87 70 63 59

P) VDEH
Responsible: Dr.Karl STERCKEN
Organisation: MITTAL
MITTAL STEEL HAMBURG
Department: Technical Services
Address; Dradenaustrasse 33
DE-21129 HAMBURG

Direct line:

Direct fax:
e-mail:

+(49) 40/7408-310
+(49) 40/7408-311
karl.stercken@mittalsteel.com

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-CB/312 C1.1/95 1.842.500 1.105.500 42 (Mths)

Starting Ending Actual

Dates:

1/07/1995 31/12/1998 31/12/1998

Title: Low nitrogen in EAF steelmaking

OBJECTIVESAND CONTENTS

The low nitrogen content required for highly ductile steel grades (strips, bars,
wire) is not usually achieved in conventional, 100% scrap-based EAF steelmaking.
Theaim of the research isto establish the feasibility and the features of an
industrial process for producing low nitrogen (50 ppm and less) steelsin the

EAF, using scrap asiron source, in adapting technologies which are aready
available (coal/oxygen injections, arc setting, bath stirring, etc.).

This new ability of the EAF will enlarge the production range of the short,

steel recycling route towards higher grade steels without the need to import

specid iron sources (pre-reduced ore) which are not yet produced economically

in Europe.

State of progress:  Research completed; publication EUR N° 19349
Partners

(CO) IRSID
Responsiblee Mr YvesZBACZYNIAK
Organisation: ASCOMETAL
ASCOMETAL CREAS
Address: BP 70045
FR-57301 HAGONDANGE

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 65 01
+(33) 3/87 70 63 59
yves.zbaczyniak @ascometal .usinor.com

=) ACENOR |+D
Responsible:  Mr Ignacio LESURRESOLA
Organisation: SIDENOR I+D

SIDENOR INVESTIGACION Y DESARROLLO
SA.

Department: R&D
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Telephone:
Fax:
e-mail:

+(34) 94/487 18 80
+(34) 94/487 18 81
ignacio_les@sidenor.com

(P)  RWTH
Responsible: Prof. Dr.-Ing. Dieter NEUSCHUTZ
Organisation: RWTH

LEHRSTUHL FUR THEORETISCHE
HUTTENKUNDE, RWTH AACHEN

Address. Kopernikusstrasse, 16
DE-52056 AACHEN

Direct line:
Direct fax:
e-mail:

+(49) 241/802-5970
+(49) 241/802-2295
neuschuetz@mch.rwth-aachen.de
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Contract N°
7210-CB/206

Reference N°

Budget (€) Funding (€)

C1.2/95 1982500 1.189.500

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/07/1995 31/12/1998 31/12/1998

Title: Improvement of the EAF performances through optimization of foaming slag practice

OBJECTIVESAND CONTENTS

The advantages of producing steelsin EAF with foaming dag is becoming
increasingly clear. Decisive progress could be attained by developing, for both
DC and AC furnaces, a more accurate slag height detection and control system

based on complementing arc reactance measurements with other types of parameters

such asnoiselevdl.

To achieve optimized and dynamic control of the foamy dag practice, several
itemswill be investigated during this collaborative research:
- identification and selection of foam height monitoring systems using
various sensors (sonicmeter, photometer, etc.);
- assessment of the optimum operating zones (dag formation, arc behaviour,

etc.);

- modelling of dag detection and dag control.

The test programme will be carried out on several modern EAF furnaces (DC single

vessd, double shaft AC furnace, AC single vessdl).

State of progress:

Research completed; publication EUR N° 19470

Partners
(CO) CRM
Responsible: Mr Christian MARIQUE Direct line: +(32) 4/254 63 22
Organisation: CRM Direct fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: marique@rdmetal.ulg.ac.be
ASBL
Department: Programme coordination & Edition services
Address: Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
P) CSM
Responsible:  1ng. Domenico CAPODILUPO Direct line: +(39) 06 505 52 07
Organisation: CSM Direct fax: +(39) 0744 487 260
CENTRO SVILUPPO MATERIALI SPA e-mail: d.capodilupo@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) PROFILARBED
Responsible:  Dr. Jean-Claude BAUMERT Direct line: +(352) 5313 21 50 Ext.: 2150
Organisation:. PROFILARBED Direct fax: +(352) 54 79 64
Profil ARBED S.A. e-mail: jc.baumert@ar celor.com
Department: Dept. Procédés-Acieries
Address: 66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE
=) VDEH
Responsible: Dr.-Ing. Siegfried KOHLE Direct line: +(49) 211/670 72 59
Organisation: VDEH-BFI Fax: +(49) 211/6707-310
BETRIEBSFORSCHUNGSINSTITUT e-mail: siegfried.koehle@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CB/124 C1.3/95 899500  539.700 42 (Mths) Dates:  1/07/1095 31/12/1998 31/12/1998

Title: Decreasing the scorification of chrome

OBJECTIVESAND CONTENTS

The am of this project isto limit chrome scorification in the EAF aswell as
in AOD processes without increasing operation times or affecting productivity
and production facilities:

- to decrease chrome scorification during smeltdown in EAF in order to reduce
energy consumption and alloying additions. Finaly, the chrome content of
the dag should be minimized,

- to decrease chrome scorification during the blowing period in the AOD
process to improve the efficiency of aloying addition;

- to reduce chromium content in slag to less than 1% and to stabilizeit in
phases which are not water-soluble;

- to improve the environmental impact of the process.

State of progress:  Research completed; publication EUR N° 19382

Partners
(CO) FEhS
Responsible: Dr.-Ing. Michael KUHN Direct line: +(49) 2065/99 45 53
Organisation: FEhS Direct fax: +(49) 2065/99 45 10

FORSCHUNGSGEMEINSCHAFT e-mail: m.kuehn@fehs.de
EISENHUTTENSCHLACKEN eV.

Address: Bliersheimer Strasse 62
DE-47229 DUISBURG

(P)  ACERINOX

Responsiblee Mr José QUIROS ROMERA Direct line: +(34) 956/62 93 64
Organisation: ACERINOX Direct fax: +(34) 956/62 93 63
ACERINOX SA e-mail:

Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)

P) CSM
Responsible:  1ng. Domenico CAPODILUPO Direct line: +(39) 06 505 52 07
Organisation: CSM Direct fax: +(39) 0744 487 260

CENTRO SVILUPPO MATERIALI SPA e-mail: d.capodilupo@c-s-m.it
Address: Viadi Castel Romano 100/102

1T-00128 ROMA

P) TKSNR
Responsible:  Dipl.-Ing. Harald BEHMENBURG Direct line: +(49) 2151/83 24 28
Organisation: TKN Direct fax: +(49) 2151/83 31 08

THYSSEN KRUPP NIROSTA GmbH e-mail:
Address: Oberschleisienstrasse, 16

DE-47807 KREFELD

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CB/903 C1.4/95 471000  282.600 36 (Mths) Dates:  1/11/1095 31/10/1998 31/10/1998

Title: Improvement of the EAF performances through an optimization of the foaming slag practice - slag level measurement
using radio wave techniques

OBJECTIVESAND CONTENTS

Without proper control, the potential energy savings and increased productivity
when producing steel in an EAF with foaming slag may not be achieved. The
objective of this project isto develop a detection system based on radio wave
technology to control the foam height in AC and DC furnaces. Theaimisto
integrate the foam height detection and measuring system with a dynamic control
system for the furnace.

State of progress:  Research completed; publication EUR N° 19470

Partners
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(MC) MEFOS
Responsible:  Dr. Donald MALMBERG Direct line: +(46) 920/201 917
Organisation: MEFOS Direct fax: +(46) 920/255 832
MEFOS, METALLURGICAL RESEARCH e-mail: donald.malmberg@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CB/126 C1.1/9 984500  590.700 36 (Mths) Dates:  1/00/1996 31/08/1999 31/08/1999

Title: Optimization of energy consumption of three-phase electric arc furnaces using plant signals and thermal modelling

OBJECTIVESAND CONTENTS

The major objective of this research project isto develop a control agorithm

to optimise the input of electrical energy to the three-phase electric arc

furnace (EAF). Thisadgorithm will use plant data signals which will be
collected and analyzed in redl time. The control algorithm will be derived
from athermal model of the furnace, from analyzing extended data of the
furnace and from process knowledge of EAF operators. Results are expected to
be applicable to any three-phase eectric arc furnace equipped with modern
electrode regulators.

State of progress:  Research completed; publication EUR N° 20174
Partners
(CO) IBH-RWTH

Responsible:  Dr.-Ing. Jerry MACKEL Direct line: +(49) 241/80 75 64
Organisation: IBH-RWTH Fax: +(49) 241/888 82 27
INSTITUT FUR BERGWERKS- UND e-mail:
HUTTENMASCHINENKUNDE DER RWTH
AACHEN

Address: Willnerstrasse, 2
DE-52056 AACHEN
P) BRITISH STEEL

Responsible: Mr John D. MADILL Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) SIDENOR I+D

Responsible:  Mr Ignacio LESURRESOLA Telephone: +(34) 94/487 18 80
Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: ignacio_les@sidenor.com
SA.

Department: R&D
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

P) XPERT
Responsible:  Dr.-Ing. Cezmi BILMEZ Telephone: +(49) 3381/22 59 34
Organisation: XPERT Fax: +(49) 3381/22 59 35

XPERT e-mail:
Address. Postfach 1934
DE-14746 BRANDENBURG
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CB/313 C1.2/96 620.000  372.000 36 (Mths) Dates: 1/07/1996 30/06/1999 30/06/1999

Title: Quality of heavy market scrap: development of new and simple methods for quality assessment & quality improvement

OBJECTIVESAND CONTENTS

Theincreasing use of scrap can only be sustained if the quality of
commercialy-available scrap isimproved. This research project intends to
develop and refine smple and rapid methods for evaluating scrap quality in
the steel shop, based on statistical analysis of production dataand simple
melting tests. It will focus on commercia heavy scrap and investigate the
practical possibilitiesfor eliminating foreign, non-ferrous el ements by
mechanical fragmentation and sorting. True vaue analysis of scrap will then
help decide on how far these methods need to be implemented.

State of progress:  Research completed; publication EUR N° 20175

Partners
(CO) IRSID
Responsible:  Mr Jean Pierre BIRAT Direct line: +(33) 3/87 70 40 45
Organisation: ARCELOR Direct fax: +(33) 3/87 70 40 01

ARCELOR RESEARCH SA. e-mail: jean-pierre.birat@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
(P)  SIDENORI+D

Responsible: Mr Ignacio LESURRESOLA Telephone: +(34) 94/487 18 80
Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: ignacio_les@sidenor.com
SA.

Department: R&D
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-CB/503 C1.3/96 1.265.000  759.000 36 (Mths) ates: 1/07/1996 30/06/1999 30/06/1999
Title: Modelling and optimization of oxygen lances, tuyeres and of the injection technique of various materialsinto electric arc
furnaces

OBJECTIVESAND CONTENTS

The main objective of this research project is to define through mathematical
and physical modelling, followed by large scaeindustrid trials, the optimal
layout of injection lance equipment. Control systemswill aso be developed
to optimize energy efficiency, the decarburization and dephosphorization
behaviour of the oxygen, and to optimize lime powder and other material
injection vialances, and finally to avoid splashing and iron losses.

State of progress:  Research completed; publication EUR N° 19471
Partners
(CO) PROFILARBED

Responsible:  Mr Robert ENGEL Direct line: +(352) 53 1321 25
Organisation: PROFILARBED Direct fax: +(352) 54 79 64
Profil ARBED S.A. e-mail: robert.engel @profilarbed.lu

Address: 66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

P) CRM
Responsible: Mr Christian MARIQUE Direct line: +(32) 4/254 63 22
Organisation: CRM Direct fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: marique@rdmetal.ulg.ac.be
ASBL

Department: Programme coordination & Edition services
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Address:

Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

(P)  SIDENORI+D

Responsible:
Organisation:

Department:

Address:

Mr Ignacio LESURRESOLA
SIDENOR I+D

SIDENOR INVESTIGACION Y DESARROLLO
SA.

R&D

Barrio Ugarte 9/n

Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Telephone:
Fax:
e-mail:

+(34) 94/487 18 80
+(34) 94/487 18 81
ignacio_les@sidenor.com

=) VDEH
Responsible:
Organisation:

Address:

Dipl.-Ing. Sigurd RODL
VDEH-BFI

BETRIEBSFORSCHUNGSINSTITUT
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/6707-294
+(49) 211/6707-205
sigurd.roedl @bfi.de

Contract N°
7210-CB/817

Reference N°

Budget (€) Funding (€)

C1.4/96 729.500 437.700

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1996 31/12/1999 31/12/1999

Title: Radiowaveinterferometer technique for BOF slag control

OBJECTIVESAND CONTENTS

The aim of the project isto use radio-wave interferometry to determine the
BOF dag and metd heightsin both a quiescent and a blowing BOS convertor.
The hydrodynamics of the ag/metal emulsion and 1, 2 and possibly 3D
representations of slag and metal movements during the blowing phase will be
made. Process factors such as vessel shape, lance movements, bath agitation,
flux/ore additions and fume generation will be considered.

State of progress:  Research completed; publication EUR N° 19473

Partners

(CO)
Responsible:
Organisation:

Address:

BRITISH STEEL

Dr. M. Stuart MILLMAN
CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Direct line:
Direct fax:
e-mail:

+(44) 1642/770 001
+(44) 1642/460 321
stuart.millman@cor usgr oup.com

(P)  HALMSTAD UNIV

Responsible:
Organisation:

Department:
Address:

Mr Lars BAATH

HALMSTAD UNIV

HALMSTAD UNIVERSITY

Centrum for Bildehandling och Datorgrafik
Box 823

SE-301 18 HALMSTAD

Telephone:
Fax:
e-mail:

+(46) 35 16 71 97
+(46) 35 14 85 33

P) MEFOS
Responsible:
Organisation:

Address:

Dr. Donald MALMBERG
MEFOS

MEFOS, METALLURGICAL RESEARCH
INSTITUTEAB

Aronstorpsvagen 1
SE-97125 LULEA

Direct line:
Direct fax:
e-mail:

+(46) 920/201 917
+(46) 920/255 832
donald.malmber g@mefos.se
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CB/818 C1.5/9 888500  533.100 42 (Mths) Dates: 10711996 31/12/1999 31/12/1999

Title: Neural networksfor process condition prediction in basic oxygen steelmaking

OBJECTIVESAND CONTENTS

The project objective isto improve end-point analysis and temperature control
in the BOS process through the application of neural networks to current
computer models for primary charge balancing, sub-lance end-blow control and
end-point analysis prediction. Conventional statistical process models based

on thermal or physical logic are limited in their ability to account for
interrelated variables whose influence is not well understood. Neural

networks with their self-learning capabilities are expected to be more

accurate, faster and more precise.

State of progress:  Research completed; publication EUR N° 19467
Partners
(CO) BRITISH STEEL

Responsible: Dr.Harvey WHITTAKER Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: harvey.whittaker @cor usgroup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) HOOGOVENS

Responsible: Drs. Marcel HARTWIG Direct line: +(31) 251/49 62 64
Organisation: CORUSNL Direct fax: +(31) 251/47 02 36
IIMUIDEN TECHNOLOGY CENTRE e-mail:

Address. Postbus 10000
NL-1970 CA IIMUIDEN

(P)  IBH-RWTH

Responsible:  Prof. Dr.-Ing. Andreas SEELIGER Direct line: +(49) 241/80 75 64
Organisation: IBH-RWTH Fax: +(49) 241/888 82 27
INSTITUT FUR BERGWERKS- UND e-mail:
HUTTENMASCHINENKUNDE DER RWTH
AACHEN

Address: Waillnerstrasse, 2
DE-52056 AACHEN

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CB/819 C1.6/96 995500  597.300 42 (Mths) Dates: 1071996 31/12/1999 31/12/1999

Title: Improving therecyclability of organic coated/metallic coated steels

OBJECTIVESAND CONTENTS

The volumes of organic and metallic coated materias will increase rapidly
over the next few years. This project proposes to devel op countermeasures to
reduce the impact of emission levels during BOS/EAF steelmaking by
establishing a scrap treatment system to remove organic/metallic coatings from
scrap strip and to provide cost effective methods to treat the resultant

residues, including zinc recovery.

State of progress:  Research completed; publication EUR N° 19847
Partners
(CO) BRITISH STEEL

Responsible: Dr. M. COSGROVE Direct line: +(44) 44/1639/87 23
38
Organisation: CORUSUK Fax: +(44) 1639/88 46 48
CORUS UK LIMITED e-mail:

Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
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=) IMF
Responsible:  Mr Bengt JOHANSSON Direct line: +(46) 8/440 48 40
Organisation: IMF Direct fax: +(46) 8/440 45 35
INSTITUTET FOR METALLFORSKNING e-mail: bengt.johansson@simr.se
Department: Surface Technolgy Group
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
=) IRSID
Responsible:  Mr Jean Pierre BIRAT Direct line: +(33) 3/87 70 40 45
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 40 01
ARCELOR RESEARCH SA. e-mail: jean-pierre.birat@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

(P)  RAUTARUUKKI

Responsible: Dr. Arto RANTA-ESKOLA Telephone: +(358) 3/528 54 67
Organisation: RAUTARUUKKI Direct fax: +(358) 3/528 56 20
RAUTARUUKKI OYJ e-mail: arto.ranta-eskola@rautar uukki.com
Department: Strip Products
Address. Harviaantie 420
FI1-13300 HAMEENLINNA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CB/130 C1.7/9 948500  569.100 24 (Mths) Dates:  1/07/1996 30/06/1998 30/06/1998

Title: Characteristics of hot-air/oxygen/fuel burner for increasing the input of fossil energy in the EAF and comparison with
conventional burners

OBJECTIVESAND CONTENTS

The am of the project isto determine methods of increasing fossil energy
input during scrap melting in EAF operations. This could reduce energy costs
while providing more even smelting of the charge, thus reducing tap-to-tap
times. Fundamental flow and pyrometric characteristics and physico-chemical
properties of burner operation will be investigated in a 10 tonne smelting
plant in order to evaluate differing charge conditions, fuel/oxygen mixtures
and tuyere and burner geometries.

State of progress:  Research completed; publication EUR N° 19472

Partners
(CO) ATZ-EVUS
Responsible:  Dr. Christian GUNTHER Direct line: +(49) 9661/908 413
Organisation: ATZ-EVUS Direct fax: +(49) 9661/908 469
APPLIKATIONS UND TECHNIKZENTRUM FUR e-mail: cguenther @atz-evus.de
ENERGIEVERFAHREN
Address: Kropfersrichter Strasse, 6 - 8
DE-92237 SULZBACH-ROSENBERG
P) BSW
Responsible: Dipl.-Ing. Ralf SCHWING Direct line: +(49) 7851/834 51
Organisation: BSW Direct fax: +(49) 7851/834 50
BADISCHE STAHLWERKE e-mail:
Address. Graudenzer Strasse 45
DE-77694 KEHL/RHEIN
P) CRM
Responsible:  Mr Nicolas PONGHIS Direct line: +(32) 4/254 64 11
Organisation: CRM Fax: +(32) 4/254 64 64
CENTRE DE RECHERCHES METALLURGIQUES e-mail:
ASBL
Address. Rue Ernest Solvay, 11
BE-4000 LIEGE
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Contract N° Reference N° Budget (€) Funding (€) Duration

7210-PR/007 C1Lv97 962.500 577.500 42 (Mths)

Starting

Dates:

Ending Actual

1/07/1997 31/12/2000 31/12/2000

Title: Reduction in BOS stack emissions by controlling the combustion of waste gas

OBJECTIVESAND CONTENTS

Many European stedl plants are fitted with equipment for recovering "waste" gas
from the BOS process for use asafuel in therest of the works. The objective

of thisresearch project isto refine operation of the gas recovery system so

asto increase the caorific value of the recovered gas. Thiswill be achieved

by minimising ingress of air into the vessel hood, thereby suppressing
combustion of thegas. This has the added benefit of reducing the volume of
gasto be recovered, giving greater effective storage capacity.

State of progress:  Research completed; publication EUR N° 20205
Partners

(CO) BRITISH STEEL
Responsible: Mr Andrew CHOWN

Direct line:

+(44) 1642/77 00 16

Organisation: CORUS UK Direct fax: +(44) 1642/460 321
CORUS RESEARCH, DEVELOPMENT & e-mail: andrew.chown@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) HOOGOVENS
Responsible: Ing. A.B. SNOEIJER Direct line: +(31) 251/49 62 64
Organisation: CORUSNL Direct fax: +(31) 251/47 02 36
IIMUIDEN TECHNOLOGY CENTRE e-mail:
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) VOEST-ALPINE
Responsible: Dipl.-Ing. Kurt HAIDER Direct line: +(43) 70/6585 66 02
Organisation: VOEST-ALPINE Direct fax: +(43) 70/6980 39 79
VOESTALPINE STAHL GMBH e-mail:
Department: Energiewirtschaft und Warmetechniik
Address: VOEST-ALPINE-Strasse 3
AT-4020 LINZ
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual

7210-PR/008 C1.2/97 1.346.500  807.900 42 (Mths)

1/07/1997 31/12/2000 31/12/2000

Title: Optimization of high voltage AC electric arc furnace control

OBJECTIVESAND CONTENTS

The objectives of this research project are to improve the performance of high
voltage AC dectric arc furnaces which have the advantage of high power input
for high productivity with low electrode consumption. In order to utilise

these advantages to the full, the stability of long arcs shall be improved by
modifying the electrical parameters of the furnace and aso by the controlled
injection of material into the arcing zone. Improved arc stability reduces
current fluctuations, and thus mechanical stresses on the electrodes, as well
asflicker in the power supply system. Energy efficiency shall beimproved
through the use of advanced electrode controllers, by restricting thermal l1oad
on the water-cooled panels, and by adopting predictive melt-down control.

State of progress:  Research completed; publication EUR N° 20176

Partners

(CO) VDEH
Responsible: Dr.-Ing. Siegfried KOHLE
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Organisation: VDEH-BFI Fax: +(49) 211/6707-310
BETRIEBSFORSCHUNGSINSTITUT e-mail: siegfried.koehle@bfi.de
Address:  Sohnstrasse 65

DE-40237 DUSSELDORF
(P)  BRITISH STEEL

Responsible: Mr John D. MADILL Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

P) IRSID
Responsiblee Mr A. MOUCHETTE Direct line: +(33) 3/87 70 41 64
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 05

ARCELOR RESEARCH SA. e-mail:
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ
(P) SIDENOR I+D

Responsible: Mr Joseba MOLINERO Direct line: +(34) 94/487 19 84
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: joseba_molinero@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152

ES-48970 BASAURI (VIZCAYA)

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/I040  CUE.3/97 1463500  878.100 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Monitoring decarburisation in the EAF

OBJECTIVESAND CONTENTS

The main goals of this research project are to define the operating conditions
and methods required to control decarburization and stirring efficiency in the
EAF. The goalsfor decarburization control are to produce carbon steelswith C
contents of 0.05 - 0.06% or less with high productivity of the shop when
carbonaceous material (i.e. cold or pigiron) isused. Pilot and industrial
testing will be carried out during this fundamental study, to assessliquid

bath depth, to study decarburization phenomena even with high carbon removal
rates, and to analyse fume formation rates.

State of progress:  Research completed; publication EUR N° 20173

Partners
(CO) IRSID
Responsiblee  MrsAnne DEZ Direct line: +(33) 3/87 70 43 30
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 00

ARCELOR RESEARCH SA. e-mail: anne.dez@ar celor.com
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ
(P) BRITISH STEEL

Responsible:  Mr Kenneth G. RIDGEWAY Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: ken.ridgeway@cor usgr oup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
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P) CRM
Responsible: Mr Pierre NYSSEN Direct line: +(32) 4/254 64 08
Organisation: CRM Direct fax: +(32) 4/254 64 44
CENTRE DE RECHERCHES METALLURGIQUES e-mail: nyssen@rdmetal.ulg.ac.be

ASBL
Address. Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

(P)  SIDENORI+D

Responsible: Mr Joseba MOLINERO Direct line: +(34) 94/487 19 84
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: joseba_molinero@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152

ES-48970 BASAURI (VIZCAYA)

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/075 C1.1/98 1.317.000 790.200 54 (Mths)

Starting

Dates:

Ending Actual

1/07/1998 31/12/2001 31/12/2002

Title: Production of steelsat lower operating costsin EAF

OBJECTIVESAND CONTENTS

The main goal of this project isto promote aworking practice for EAF which
minimises the intermediate stops and the power off time in order to favour an
efficient use of the energy input and a direct tapping procedure. Application
of the appropriate sensors and measurements techniqueswill alow a more
accurate control of the melting and refining phases. For this purpose, it is
mandatory to master the working periods of the furnace: the minimisation of
the power-on time through an on-line detection of the scrap melting rate and
of the end point of the refining phase; the minimisation of the power-off
time through an optimum management of the repairing periods of the furnace.

State of progress:  Research completed; publication EUR N° 20895 EN

Partners

(CO) CRM
Responsible: MrsCécile MATHY Telephone:
Organisation: CRM Fax:

CENTRE DE RECHERCHES METALLURGIQUES e-mail:
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

+(32) 4/254 63 00
+(32) 4/254 63 63

mathy_c@rdmetal.ulg.ac.be

(P59)
BE-4000 LIEGE
P) IMATRA STEEL
Responsible: Mr Kari TERHO Direct line: +(358) 5/6802524
Organisation: IMATRA STEEL Direct fax: +(358) 5/6802311
IMATRA STEEL OY AB e-mail: kari.terho@imatrasteel.com

Address. Terastehtaantie, 1
FI-55100 IMATRA

=) IRSID
Responsible:  Mr Xavier LE COQ Direct line:
Organisation: ARCELOR Direct fax:

ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ

+(33) 3/87 70 48 34
+(33) 3/87 70 4100

P) PROFILARBED
Responsible:  Mr Robert ENGEL Direct line:
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PROFILARBED

Profil ARBED S.A.

66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

Organisation:

Address:

Direct fax:

+(352) 54 79 64

e-mail: robert.engel @profilarbed.lu

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/076 C1.2/98 1414000  848.400 42 (Mths) Dates:  1/07/1998 31/12/2001 31/12/2001
Title: Artificial intelligence/expert systems for steelworks pollution controls
OBJECTIVESAND CONTENTS
The am of this project isto reduce costs of pollution controls and
instrumentation with improved environmental performance. The project will
develop, apply and evaluate expert systems and artificia intelligence using
neural networks and fuzzy logic controls acrossarange pollution control
equipment. The project will develop systems project to operate throughout the
life of aplant. The system will be designed to enable transfer of the new
technology to other sitesin aform to be used by plant operatives to maximum
effect.
State of progress:  Research completed; publication EUR N°
Partners
(CO) BRITISH STEEL
Responsibles Mr Neil SCHOFIELD Direct line: +(44) 1709/825 258
Organisation: CORUSUK Direct fax: +(44) 1709/825 400
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail:
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CSM
Responsible: Dr.ssa Daphne MIRABILE Direct line: +(39) 06/505 52 86
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: d.mirabile@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) LECES
Responsible: Dr. FrancisKLEIN Direct line: +(33) 3/87 70 40 42
Organisation: LECES Direct fax: +(33) 3/87 70 41 07
LECES e-mail: fklein@leces.fr
Address: Voie Romaine
FR-57282 MAIZIERES-LES-METZ CEDEX
=) VAI
Responsible:  Mr Dieter BETTINGER Telephone: +(43) 732/6592 4848
Organisation: VOEST-ALPINE Fax: +(43) 732/6980 2884
VOEST-ALPINE INDUSTRIEANLAGENBAU e-mail:
Address: Postfach 4
AT-4031LINZ
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Reference N°
C1.3/98

Contract N°
7210-PR/077

Budget (€) Funding (€)
933.333 560.000

Duration
36 (Mths)

Starting

Dates:

1/07/1998 30/06/2001 30/06/2001

Ending Actual

Title: Improved utilisation of fossil fuel by injection through hollow electrodesin the EAF

OBJECTIVESAND CONTENTS

The overal objective of this project isto develop systems and find suitable
conditions for injection of fossil fuels through hollow graphite electrodes

in the EAF. The project shal aso determine the expected improvements in
performance for: arc-voltage to arc-length ratio, electrical consumption and
productivity, arc stability, harmonics and flicker, graphite consumption,
melt out analysis of N and O and energy yield from combustion of fossil fuel.

State of progress:  Research completed; publication EUR N° 20730

Partners
(CO) Ccsm
Responsible:  1ng. Domenico CAPODILUPO Direct line: +(39) 06 505 52 07
Organisation: CSM Direct fax: +(39) 0744 487 260
CENTRO SVILUPPO MATERIALI SPA e-mail: d.capodilupo@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) MEFOS
Responsible: Mr Sten ANGSTROM Direct line: +(46) 920/20 19 20
Organisation:. MEFOS Direct fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: sten.angstrom@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
P) RWTH
Responsible: Prof. Dr.-Ing. Dieter NEUSCHUTZ Direct line: +(49) 241/802-5970
Organisation: RWTH Direct fax: +(49) 241/802-2295
LEHRSTUHL FUR THEORETISCHE e-mail: neuschuetz@mch.rwth-aachen.de
HUTTENKUNDE, RWTH AACHEN
Address. Kopernikusstrasse, 16
DE-52056 AACHEN
P) TECHINT
Responsible: Dr.-Eng. Mauro BIANCHI FERRI Direct line: +(39) 0331/444 543
Organisation: TECHINT Direct fax: +(39) 0331/444 547
TECHINT - COMPAGNIA TECNICA e-mail:
INTERNAZIONALE S.PA.
Address: Vialeonardo da Vinci, 20
I1T-21053 CASTELLANZA (VARESE)
P) A.RUBIERA
Responsible: Ing. M. CIMA Telephone: +(39) 0522/997 202
Organisation: A.RUBIERA Fax: +(39) 0522/840 040
ACCIAIERIA DI RUBIERA e-mail:
Address: ViaS. Cataldo 115
Via Seriola 122
1T-41100 MODENA
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Contract N°
7210-PR/078

Reference N°
C1.4/98

Budget (€) Funding (€)
689.000 413.400

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1998 31/12/2001 31/12/2001

Title: Reoxidation and ignition behaviour of DRI to improve safety

OBJECTIVESAND CONTENTS

This project undertakes to investigate the reoxidation and ignition behaviour
for different parameters of sponge iron handling. Synthetic sponge iron will

aso be produced by laboratory trialsto acquire knowledge about the
influence of parameters not available by testing materials in operationa
plants. The research will contributeto the improvement of safety in
transport and storing of sponge iron and will enable redlistic estimate and
control of hazards linked to the handling of these raw materials for

steelmaking.
State of progress:
Partners
(CO) VDEH
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20632

Dr.-Ing. Rolf STEFFEN
VDEH
STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/67 07 445
+(49) 211/6707 455
rolf.steffen@stahl-zentrum.de

(PA) MPIE
Responsible:

Organisation:

Address:

Prof.-Dr. H.J. GRABKE
MPIE

MAX-PLANCK-INSTITUT FUR
EISENFORSCHUNG GmbH

Max-Planck-Strasse 1
DE-40237 DUSSELDORF

Direct line:
Fax:
e-mail:

+(49) 211/679 22 36
+(49) 211/6792-268

(PA) RWTH
Responsible:

Organisation:

Department:
Address:

Mr A.JESS
RWTH

RHEINISCH-WESTFALISCHE TECHNISCHE
HOCHSCHULE AACHEN

Institut fir Technische Chemie & Petrolchemie
Kopernikusstrasse 16
DE-52056 AACHEN

Telephone:
Direct fax:
e-mail:

+(49) 241/80 40 00
+(49) 241/8888-177

CRM
Responsible:
Organisation:

P

Address:

Mr Didier STEYLS
CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE

Direct line:
Direct fax:
e-mail:

+(32) 4/254 64 97
+(32) 4/254 64 90
steyls@r dmetal.ulg.ac.be
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/130 C1.2/99 992.000 595.200 36 (Mths)

Starting
Dates:

Ending Actual

1/07/1999 30/06/2002 30/06/2002

Title: Mechanical & metallurgical study & modeling of the fragmentazing of end of life goods in a scrap shredder

OBJECTIVESAND CONTENTS

Scrap has become amajor raw materia of the stedl industry. The results of

the ECSC "scrap-project” have shown that the shredder isacritical tool for
improving scrap quality. Theinfluence of the outside parameters of this
processis now better known, but the influence of the inside parametersis

still unclear. The objective of thisresearch is therefore to understand the
fragmentising of goods that contain steel and to model the shredding of scrap.
This investigation will aso study how to improve the degree of liberation of
metal-metal and non-metal-metal composites; how to increase the specific
throughput of shredders; how to decrease specific power consumption equipment
wear; how to minimise copper content in shredded scrap and it will propose
solutions for the low-cost treatment of fluff. The results of this research

would be beneficial both to the workers and the environment. The introduction
of ashredding unit could mean the creation of new workplaces. The development
of aseparation process of non-ferrous materias from the scrap will reduce the
emissions of volatile organic components to the benefit of the workers.

State of progress:  Research completed; publication EUR N° 20894 EN

Partners

(CO) IRSID
Responsible:  Mr Jean Pierre BIRAT
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line: +(33) 3/87 70 40 45
Direct fax: +(33) 3/87 70 40 01

e-mail: jean-pierre.birat@arcelor.com

P) TUBA
Responsible:  Prof. Dr.-Ing. Dieter JANKE
Organisation: TU BERGAKADEMIE

TU BERGAKADEMIE, INSTITUT FUR EISEN-
UND STAHLTECHNOLOGIE

Address. Leipzigstrasse 34
DE-09596 FREIBERG

Telephone: +(49) 3731/39 31 00
Fax: +(49) 3731/39 24 16

e-mail: ja@iest.tu-freiberg.de

=) FERALPI
Responsible:  Ing. Giovanni PASINI
Organisation: FERALPI
FERALPI
Address:  Vialndustria 23
IT-25017 LONATO (BRESCIA)

Direct line: +(39) 030/99 961
Direct fax: +(39) 030/99 96 209

e-mail: giovanni.pasini @fer alpi.it

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/131 C1.3/99 1.112.200 667.320 36 (Mths)

Starting
Dates:

Ending Actual

1/07/1999 30/06/2002 30/06/2002

Title: Neuro-fuzzy systemsto improve the control of electric arc furnace process

OBJECTIVESAND CONTENTS

Steelmaking with an electric arc furnace is a complex process with many
variables. Generally, these variables are controlled by classical PID and set

points elaborated with linearised models. Errors could occur. Also, conditions

in the EAF can change and for this reasons PID adjustments and initial
conditionsin the model can cause further errorsin the control. The project

aims at the improvement of the control system in the EAF. The system will
combine the physical model with the knowledge accumulated by the technicians as
well asthe information contained in the data mostly with the use of artificial

neura networks and fuzzy logic methods.

State of progress:  Research completed; publication EUR N° 20944 EN

Partners

(CO) ACERALIA
Responsible: Mr José LuisRENDUELESVIGIL
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Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: jose-luisrendueles@ar celor.com
Department: 1&R Process
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
(P) VDEH-BFI
Responsible:  Dipl. -Ing. Norbert LINK Direct line: +(49) 211/6707-245
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-923 245
BETRIEBSFORSCHUNGSINSTITUT e-mail: norbert.link@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) CSM
Responsible:  Dr. Ugo CHIAROTTI Direct line: +(39) 06/505 53 44
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: u.chiarotti@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) CENIM -CSIC
Responsible: Dr. Javier MOCHON MUNOZ Direct line: +(34) 91/553 89 00
Organisation: CENIM -CSIC Direct fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: jmochon@cenim.csic.es
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) MEFOS
Responsible: Mr Par HAHLIN Direct line: +(46) 920/20 19 26
Organisation: MEFOS Direct fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: pha@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/132 C1.4/99 1110200  666.120 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Improving the productivity of electric arc furnaces

OBJECTIVESAND CONTENTS

In operating electric arc furnaces, high productivity generally has the highest
priority besideslow consumption of electric and fossil energy aswell as
electrode graphite. Thefossil energy input has been considerably increased in
recent years, in order to reduce the electric energy consumption and to raise

the productivity by shortening the power-on, time. For AC furnaces is has been
shown that the electric energy consumption is minimal at an operating point
below the electric power maximum. Similar relation has been observed at aDC
furnace. Theaims of the project are to improve the knowledge about the
influences of energy consumption and productivity of electric arc furnaces and
to achieve the optimum between these key variables by an adequate control of
electric power input. Theinvestigationswill be performed on single and
double shell furnaces, single and double shaft furnaces and AC and DC furnaces.

State of progress:  Research completed; publication EUR N° 20803 EN

Partners
(CO) VDEH-BFI
Responsible: Dr.-Ing. Siegfried KOHLE Direct line: +(49) 211/670 72 59
Organisation: VDEH-BFI Fax: +(49) 211/6707-310
BETRIEBSFORSCHUNGSINSTITUT e-mail: siegfried.koehle@bfi.de
Address:  Sohnstrasse 65

DE-40237 DUSSEL DORF
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(P)  PROFILARBED

Responsible:

Organisation:

Department:
Address:

Mr Jacques HOFFMANN

PROFILARBED

Profil ARBED S.A.

R&D

66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

Direct line: +(352) 352/53 13 21
25/00

Direct fax: +(352) 352/54 79 64
e-mail: jacques.hoffmann@ar celor.com

P) CRM
Responsible:
Organisation:

Address:

Mr Pierre NYSSEN
CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line: +(32) 4/254 64 08
Direct fax: +(32) 4/254 64 44
e-mail: nyssen@rdmetal.ulg.ac.be

(P)  FERALPI

Responsible: Ing. Federico FARAGLIA Direct line: +(39) 030/99 961
Organisation: FERALPI Direct fax: +(39) 030/91 32 786
FERALPI e-mail: dirigenza@feralpi.it
Address:  Vialndustria 23
IT-25017 LONATO (BRESCIA)
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/133 C1.5/99 855200  513.120 42 (Mths) Dates:  1/07/1999 31/12/2002 31/12/2002

Title: Consistent BOS performance

OBJECTIVESAND CONTENTS

Slag splashing as ameans of extending vessel-lining life was first implemented
on BOSvessdls. Sinceitsintroduction, lining performance has dramatically
improved. At the sametime, it has been proved impossible to maintain the
bottom stirring systems in operation beyond about 2000 heats. The project aims
to improve BOS steelmaking operations and achieve consistent performance,
throughout a campaign, by extending the availability of bath stirring to match
thevessdl life. Thiswill be extended by practices such as dag splashing and

by linking blowing strategies and lance designsto vessel shape. Thiswill be
attained by: identifying the criteriathat link vessel geometry to blowing
practice to assist in achieving consistent end point and yield; by making
recommendations on lance design and slag splashing procedures; by increasing
life of tuyere blocks to ensure that bottom stirring is available throughout

the vessel campaign life.

State of progress:

Research completed; publication EUR N° 20881 EN

Direct line: +(31) 251/494 704
Direct fax: +(31) 251/470 236
e-mail: pieter.koopmans@cor usgroup.com

Telephone: +(46) 920/920 00
Fax: +(46) 920/921 10
e-mail: jonas.drugge@ssab.com

Partners
(CO) BRITISH STEEL
Responsible:  Mr Pieter KOOPMANS
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Department: 4D.11
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) SSAB
Responsible:  Mr Jonas DRUGGE
Organisation: SSAB
SSAB TUNNPLAT AB
SE-971 88 LULEA
() RUUKKI
Responsible:  Mr Seppo OLLILA
15/09/2005 DGRTD G.5
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Organisation: RAUTARUUKKI Direct fax: +(358) 8/849 31 01
RAUTARUUKKI OYJ e-mail:
Address:  Rautaruukintie 155
FI-92101 RAAHE

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/134 C1.6/99 200.000  120.000 24 (Mths) Dates:  1/07/1999 30/06/2001 30/06/2001

Title: Inclusion floating process for super clean steels

OBJECTIVESAND CONTENTS

Theinclusion floating process using specially developed porous plugs that
enable the cregtion of very fine, non-coalescing, gas bubbles, asit resulted
from a previous ECSC research project, isto be carried out as P/ID project in
two, specially equipped 56t pilot ladles. In order to reduce the industrial

risk, it has been decided to first carry out only the preliminary trials of the
P/D project (as research project) which examine both the conditions for
producing very small gas bubbles, as required by the process and the capacity
of the porous refractory plugsto resist to the high gas pressures required.

State of progress:  Research completed; publication EUR N°
Partners

(CO) UNIV PATRAS
Responsible:  Prof.Dr.-Ing. Demetrios C. PAPAMANTELLOS Direct line: +(30) 210/4898 274

Organisation:. ELKEME Fax: +(30) 210/4899 268
HELLENIC CENTER OF METALS RESEARCH SA e-mail: dpapamantellos@elkeme.vionet.gr
(ELKEME)

Department: Lab. Metallurgy Dpt of Chemical Engineering
Address. Piraeus street 252
GR-177 78 ATHENS

(P)  VIOMAGN

Responsible:  Mr PanagiotisVOULTSIDIS Direct line: +(30) 227/23 130
Organisation: VIOMAGN Fax: +(30) 227/22 550
VIOMAGN e-mail:

Address: 28 loniasAve
GR-14341 ATHENS

P) RWTH
Responsible:  Dr. KonstantinosMAVROMMATIS Direct line: +(49) 241/80 958 08
Organisation: RWTH Direct fax: +(49) 241/80 92 368

INSTITUT FUR EISENHUTTENKUNDE e-mail: kostas@iehk.rwth-aachen.de
Department: Institute of Ferrous Metallurgy
Address: Intzestrasse 1

DE-52072 AACHEN

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/201 C1.2/00 1118231  670.939 42 (Mths) Dates:  1/07/2000 31/12/2003 31/12/2003

Title: Advanced EAF modelling and control

OBJECTIVESAND CONTENTS

In modern arc furnaces, uniform distribution of energy, mass and off-gasesis
critical. The project aims a modelling the EAF in "geographical zones'.
Fundamental modelling and a holistic, semi-empirical approach will be developed
in parallel and where gppropriate, combined in a hybrid model. Thermal and
other photographic analyses and the use of fast off-gas measurement systems,

arc exposure and mast position measurement, will be developed further. Mass and
CO/CO2 ration modelling in each zone, and integrated zonal and global control
of electrical and chemical energy input, will be taken into account aiming to
improve productivity, energy efficiency, and yield.

State of progress:  Unknown type of status (NA)

Partners
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(CO) CORUSUK
Responsible:  Mr Andy PURVIS Telephone: +(31) 251/49 91 11
Organisation: CORUSNL Fax: +(31) 251/47 11 07
IIMUIDEN TECHNOLOGY CENTRE e-mail: andy.pur vis@cor usgroup.com
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) BOC
Responsible:  Dr. Andy CAMERON Telephone: +(44) 114/251 22 92
Organisation:. BOC GASES Fax: +(44) 114/251 23 23
BOC GASES - NORTHERN TECHNICAL CENTRE e-mail: andy.cameron@uk.gases.boc.com
Address. Rother Valey Way

GB- SHEFFIELD S20 3RP

(P)  SIDENORI+D

Responsiblee Mr C. RODRIGUEZ BALZATEGUI Direct line: +(34) 94/487 18 73
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: cesar_rodriguez@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
P) RWTH
Responsible:  Prof. Dr.-Ing. Heinrich Wilhelm GUDENAU Direct line: +(49) 241/80-5788
Organisation: RWTH Direct fax: +(49) 241/8888-368
INSTITUT FUR EISENHUTTENKUNDE e-mail: gudenau@iehk.rwth-aachen.de
Address: Intzestrasse 1

DE-52072 AACHEN

Technical Group C1 has 26 Projectsand 97 Partners

Total Projects: 55 -

15/09/2005

Total Partners: 213
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-CC/405 C2.1/94 491.500 294.900 42 (Mths)

Starting

Dates:

Ending Actual

1/07/1994 31/12/1997 31/12/1997

Title: Improvement in performance of the tuyere/refractory system in AOD converter for stainless steel production

OBJECTIVESAND CONTENTS
The tuyere system (shape, type, gas used) and refractory surrounding is critical

to metallurgical performance, productivity and consumption of AOD. Improvements

of such asystem are very effectivein increasing AOD performance. The present
proposal isaimed at developing improved refractories for use in the tuyere area
and at developing improved shapes and sizes of tuyeres, aswell asinvestigating
their position in the AOD convertor.

The study of improved tuyeres/refractory system(s) will concern stainless steel
production in both routine production processes and with injection of oxidizing
powders.

The results of the research work will provide reduced tuyere and refractory
wear, will evaluate the capahilities of innovative types of tuyere, and define
production processes with improved industrial results.

State of progress:  Research completed; publication EUR N° 19361

Partners
(MC) CSM
Responsible: Ing. Luigi ZAMPETTI
Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address: Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line: +(39) 06/505 58 31

Direct fax:
e-mail:

+(39) 06/505 54 52

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-CC/808 C2.1/95 1143500  686.100 42 (Mths)

Starting

Dates:

Ending Actual

1/07/1995 31/12/1998 31/12/1998

Title: Improving deoxidation practices for ultra clean steel production

OBJECTIVESAND CONTENTS

The overal objective of the research project isto increase product quality
through improvement of steel cleanness and control of inclusion compositions to
minimise product defects. Novel methods of deoxidation will be assessed
theoretically and practically on the basis of co-addition of nucleants and

control of deoxidation adjacent to inclusion-absorbing dags. In parald,
optimisation of ladle slag compositions will be developed on a production plant
using pre-prepared fused dags.

State of progress:  Research completed; publication EUR N° 19352
Partners

(BCO) BRITISH STEEL
Responsible: Dr. A.L. ROBSON

Direct line:

+(44) 1642/77 00 78

Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail: alan.robson@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) BRITISH STEEL
Responsiblee Mr J. WHITBREAD Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) SIDENOR I+D
Responsible: Mr Ignacio LESURRESOLA Telephone: +(34) 94/487 18 80
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Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: ignacio_les@sidenor.com
SA.

Department: R&D
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

P) Cs™m
Responsible: Ing. Luigi ZAMPETTI Direct line: +(39) 06/505 58 31
Organisation: CSM Direct fax: +(39) 06/505 54 52

CENTRO SVILUPPO MATERIALI SPA e-mail:
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CC/114 C2.3/95 878.000  526.800 48 (Mths) Dates:  1/07/1995 30/06/1999 30/06/1999

Title: Improvement of cleanness and fine-grain structure of Ca-treated and Al-deoxidised steelswith a high S content made by
continuous casting of billets and blooms

OBJECTIVESAND CONTENTS

The automotive industry has requirements for Al-deoxidized sted gradeswith S-
contents between 0.02 and 0.1% to ensure good machinability and high cleanness
requirements.
Castability and cleanness of these steels are critical because the higher S-
contents and basic top slags limit the Ca-trestment.
In this research project the process routes:

- EAF-LFV;

- LD-RH-degassing,
areto be optimized. Ladle metallurgy and process engineering will be
investigated for the production of these critical steelswith high cleanness
requirements, aiming at good castability and improved cleanness. Depending on
the results achieved with bloom casting, it is planned to investigate the
suitability of billet cast material aswell.
In addition, anovel "Oxide Metallurgy" to substitute for Al will be
investigated for improvements in castability, cleanness and toughness.

State of progress:  Research completed; publication EUR N° 19486

Partners
(CO) SAARSTAHL
Responsible:  Dr. Peter VALENTIN Direct line: +(49) 6898/10 38 96
Organisation: SAARSTAHL Direct fax: +(49) 6898/10 40 75
SAARSTAHL AG e-mail: peter.valentin@saar stahl.de

Department: Abt. 551/4, Secundary Metallurgy
Address: Bismarkckstrasse, 57-59

DE-66330 VOLKLINGEN
(P)  SIDENORI+D

Responsible:  Mr Ignacio LESURRESOLA Telephone: +(34) 94/487 18 80
Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: ignacio_les@sidenor.com
SA.

Department: R&D
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
(P) TUBERGAKADEMIE

Responsible:  Prof. Dr.-Ing. Dieter JANKE Telephone: +(49) 3731/39 31 00
Organisation: TU BERGAKADEMIE Fax: +(49) 3731/39 24 16
TU BERGAKADEMIE, INSTITUT FUR EISEN- e-mail: ja@iest.tu-freiberg.de

UND STAHLTECHNOLOGIE
Address. Leipzigstrasse 34
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DE-09596 FREIBERG

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CC/116 C2.4/95 1398000  838.800 48 (Mths) Dates:  1/07/1995 31/12/1998 30/06/1999

Title: Improvement of vacuum circulation plant operation on the basis of the BFI simulation model

OBJECTIVESAND CONTENTS

A simulation model of the vacuum circulation process (V CP) for decarburization
of steel has been developed. Thismodel coversthe sted circulation, the
decarburization reaction, vessel pressure with its effect on the equilibrium
conditions, and oxygen pickup from the ladle dlag. Comparisons of simulation
results with measured values of aV CP plant demonstrate that the model describes
the process with excellent accuracy. Within the new project the smulation

model shall be extended to include further metallurgical operations (such as
stirring, gas input, oxygen blowing, dehydrogenation and nitrogen control), and

it shal be applied in order to improve design, operation, process observation

and process control of VCP plants.

State of progress:  Research completed; publication EUR N° 19488

Partners
(CO) VDEH-BFI

Responsible: Dr.-Ing. Siegfried KOHLE Direct line: +(49) 211/670 72 59
Organisation: VDEH-BFI Fax: +(49) 211/6707-310
BETRIEBSFORSCHUNGSINSTITUT e-mail: siegfried.koehle@bfi.de

Address: Sohnstrasse 65
DE-40237 DUSSELDORF

P) CsMm
Responsible:  Dr. Michele DE SANTIS Direct line: +(39) 06/505 58 31
Organisation: CSM Direct fax: +(39) 06/505 54 52/61

CENTRO SVILUPPO MATERIALI SPA e-mail: m.desantis@c-s-m.it
Address. Viadi Castel Romano 100/102

IT-00128 ROMA
(P)  VOEST-ALPINE

Responsible:  Dipl.-Ing. Alfred JUNGREITHMEIER Direct line: +(43) 732/6585-4398
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980-9146
VOEST-ALPINE STAHL GmbH e-mail: alfred.jungreithmeier @voestalpine.com

Department: MS2
Address: VOEST-ALPINE Strasse 3

AT-4031 LINZ
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-CC/118 C2.5/95 1.206.500  723.900 36 (Mths) ates: 1/11/1995 31/10/1998 31/10/1998

Title: Development and control of suitable slag systems for improving steel cleanlinessin ladle treatment and tundish metallurgy

OBJECTIVESAND CONTENTS

Thisresearch project will use plant trials in combination with laboratory

measurements of dag parameters to improve steel cleanness through:

- an extension of knowledge of the thermodynamics of dags;

- optimization of production processes,

- extension of process contral;

- extension and improvement of existing thermodynamic models for application in
practical steelmaking.

State of progress:  Research completed; publication EUR N° 19476

Partners

(CO) BEG
Responsible: Dipl.-Ing. Johann HOCHORTLER Direct line: +(43) 3862/20 71 73
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Organisation: BEG Direct fax: +(43) 3862/20 76 21
BOHLER EDELSTAHL GMBH & COKG e-mail:
Address: Mariazellerstrasse 25
AT-8605 KAPFENBERG

P) CsMm
Responsible:  Dr. Paclo GRANATI Direct line: +(39) 06/505 52 80
Organisation: CSM Direct fax: +(39) 06/505 55 461

CENTRO SVILUPPO MATERIALI SPA e-mail: tecpro.csm@c-s-m.it
Address. Viadi Castel Romano 100/102

IT-00128 ROMA
(P)  DILLINGER

Responsible:  Prof. Dr. Norbert BANNENBERG Direct line: +(49) 6831/47 22 04
Organisation: DILLINGER Direct fax: +(49) 6831/47 37 37
AG DER DILLINGER HUTTENWERKE e-mail: norbert.bannenberg@dillinger .biz

Address: Werkstrasse, 6
DE-66763 DILLINGEN
P) VOEST-ALPINE

Responsible: Dipl.-Ing. Harald FLOSSHOL ZER Direct line: +(43) 70/65 85 57 30
Organisation: VOEST-ALPINE Direct fax: +(43) 70/69 80 66 94
VOEST-ALPINE STAHL GmbH e-mail: harald.floessholzer @voestalpine.com
Address. VOEST-ALPINE Strasse 3
AT-4031 LINZ
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CC/121 C2.1/9 1248500  749.100 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Dynamic modelling and control of the vacuum degassing process

OBJECTIVESAND CONTENTS

During this project a process control system shall be developed for vacuum
treatment in ladle degassing stations or similar facilities. By means of
dynamic process models for decarburization, desul phurisation, denitrogenation
and dehydrogenation, the vacuum treatment time shall be predicted. In
addition, the effects of various vacuum process parameters on steel

castahility, cleanliness, gas and exhaust gas flow and composition need to be
taken into account.

State of progress:  Research completed; publication EUR N° 19484

Partners
(CO) VDEH
Responsible: Dr.-Ing. Siegfried KOHLE Direct line: +(49) 211/670 72 59
Organisation: VDEH-BFI Fax: +(49) 211/6707-310

BETRIEBSFORSCHUNGSINSTITUT e-mail: siegfried.koehle@bfi.de
Address: Sohnstrasse 65

DE-40237 DUSSEL DORF
(P)  BUDERUS

Responsible: Mr Karl-Peter JOHANN Direct line: +(49) 271/701 261
Organisation: BGH EDEL STAHL Direct fax: +(49) 271/701 346
BGH EDELSTAHL SIEGEN GmbH e-mail: k.p.johann@bgh-siegen.de

Address: Industriestrasse 9
DE-57076 SIEGEN
P) SIDENOR 1+D

Responsible:  Mr Ignacio LESURRESOLA Telephone: +(34) 94/487 18 80
Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: ignacio_les@sidenor.com
SA.

Department: R&D
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Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Contract N°
7210-CC/123

Reference N° Duration
C2.2/96 36 (Mths)

Budget (€) Funding (€)
1.074.500 644.700

Starting Ending Actual

Dales 1/07/1996 30/06/1999 30/06/1999

Title: Control of gections caused by bubble bursting in secondary steelmaking pr ocesses

OBJECTIVESAND CONTENTS

Work to be undertaken in this research project is to investigate the gjection
of liquid droplets from gas-stirred melts as afunction of metal and slag
properties, of gasinjection methods, gas flow rates and surface-active
additives. Theam isto acquire sufficient knowledge to contral the
gjections caused by bubble bursting with respect to quantity and size range of
droplets and then to find the optimum process parameters for high
productivity, low accretion rate and low dust losses.

State of progress:

Research completed; publication EUR N° 19487

Partners
(CO) TKS
Responsible: Dr. KlausMULLER Direct line: +(49) 203/52 41 180
Organisation: TKS Direct fax: +(49) 203/52 44 939
THYSSEN KRUPP STAHL AG e-mail: ktmueller @tks.thyssenkrupp.com
Address. Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
P) HUT
Responsible:  Prof. Dr. Lauri HOLAPPA Direct line: +(358) 9/451 27 57
Organisation: HUT Direct fax: +(358) 9/451 27 98
HELSINKI UNIVERSITY OF TECHNOLOGY - e-mail: lauri.holappa@tkk.fi
Laboratory of Metallurgy
Department: Dept. of Materials Science & Rock Engineering
Address. Vuorimiehentie 2
FI-02015 HUT
P) RWTH
Responsible: Prof. Dr.-Ing. Dieter NEUSCHUTZ Direct line: +(49) 241/802-5970
Organisation: RWTH Direct fax: +(49) 241/802-2295
LEHRSTUHL FUR THEORETISCHE e-mail: neuschuetz@mch.rwth-aachen.de
HUTTENKUNDE, RWTH AACHEN
Address. Kopernikusstrasse, 16
DE-52056 AACHEN
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CC/125 C2.3/96 486.500 291.900 36 (Mths) Dates. 1/07/1996 30/06/1999 30/06/1999

Title: Prevention of recarburization of ULC steels during reheating

OBJECTIVESAND CONTENTS

The aim of this project isto minimize recarburization during ULC steel
production in ladle, tundish and casting systemsin order to obtain carbon
contents below the 20 ppm so often required nowadays. Work will examine the
kinetics of recarburization by refractory material and fluxes by means of
practical experimentation in steelmaking plants and also in the laboratory.
Materials to be examined in detail include carbon-bonded refractories based on
magnesia, dolomite and duminaaswell asfluxes.

State of progress:  Research completed; publication EUR N° 19483

Partners

DIFK
Responsible:  Prof. Dr.-Ing. Jiirgen POTSCHKE

(CO)
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Organisation: DIFK Direct fax: +(49) 228/91508- 55
DIFK DEUTSCHES INSTITUT FUR FEUERFEST e-mail: info@fehs.de
UND KERAMIK GmbH
Address: An der Elisabethkirche 27
DE-53113 BONN
P) DILLINGER
Responsible:  Dr.-Ing. Helmut LACHMUND Direct line: +(49) 6831/47-3392
Organisation: AGDH Direct fax: +(49) 6831/47-3684
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail: helmut.lachmund@dillinger .biz
HUTTENWERKE
Address: Werkstraide, 1
DE-66763 DILLINGEN/SAAR
P) VOEST-ALPINE
Responsible:  Dr.phil. Erwin KOCH Direct line: +(43) 732/6585-6026
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980-2911
VOEST-ALPINE STAHL LINZ e-mail: erwin.koch@voestalpine.com
Address. VOEST-ALPINE Strasse, 3
AT-4031 LINZ
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CC/302 C2.4/96 815.000 489.000 36 (Mths) Dates. 1/07/1996 30/06/1999 30/06/1999

Title: Development of techniquesto minimise ladle/slag interactions and prevent uncontrolled inclusion modification

OBJECTIVESAND CONTENTS

The main goals of this project are to identify detailed mechanisms of mass
transfers from refractory lining of ladles towards steel where contamination
of metal by glazed ladle lining from previous casts and carbon pick-up by
ultra-low carbon steels from carbon-bearing refractories occurs. Efforts will
be made to improve process practices in-ladle that minimize both of these
aspects and thus contribute to casting higher quality steels by better control
of steel inclusion populations (tyre cord and rail steels) and of steel
composition (carbon in ultra-low carbon steels).

State of progress:  Research completed; publication EUR N° 19485
Partners

(CO) IRSID
Responsiblee Mrs KAERLE

Direct line:

+(33) 3/87 7048 20

(P)  SOLLAC

Organisation: IRSID Direct fax: +(33) 3/87 7041 14
INSTITUT DE RECHERCHES DE LA e-mail:
SIDERURGIE FRANCAISE
Address: Voie Romaine
FR-57214 MAIZIERES-LES-METZ CEDEX
P) BRITISH STEEL
Responsible: Dr. G.J. HASSALL Direct line: +(44) 1642/77 00 08
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
Responsible:  Mr Jacques POIRIER Direct line: +(33) 3/28 29 31 88
Organisation: SOLLAC Direct fax: +(33) 3/28 29 64 29
SOLLAC ATLANTIQUE e-mail:

Department: CRDM - Labo réfractaires
Address: rue du Comte Jean
Grande-Synthe
FR-59381 DUNKERQUE CEDEX 1
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/009 C2.1/97 1501500  900.900 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000
Title: Control of inclusionsin RH degassing processes
OBJECTIVESAND CONTENTS
The main aim of this project isto develop, test and vaidate modelling
techniques for the evaluation of RH vacuum degasser performance with respect to
steel cleanness. Principally, physical model and plant results on awide
variety of stedl grade (ULC and high carbon steels) will be used to validate
computational fluid dynamic models which will take into account coa escence of
inclusions, therma effects, thermodynamics of inclusions and dynamic
interactions between melt/inclusions/gaseous phases. It will thus be possible
to fully predict the range of inclusion composition and the level of cleanness
of the steel with respect to treatment conditions.
State of progress:  Research completed; publication EUR N° 20179
Partners
(CO) IRSID
Responsible: Mr Laurent GACHER Direct line: +(33) 3/87 70 43 99
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 04
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) BRITISH STEEL
Responsible: Dr.G.J. HASSALL Direct line: +(44) 1642/77 00 08
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
() CRM
Responsible:  Mr Vittorino TUSSET Direct line: +(32) 4/254 63 26
Organisation: CRM Direct fax: +(32) 4/254 64 64
CENTRE DE RECHERCHES METALLURGIQUES e-mail: tusset@r dmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
=) VDEH
Responsible: Dipl.-Ing. Sigurd RODL Direct line: +(49) 211/6707-294
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: sigurd.roedl@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
15/09/2005 DGRTD G.5 Page 55 of 489



ECSC Programme

Technical Group C2 :" Secondary Steelmaking"

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/010 C2.2/97 1.315.500 789.300 42 (Mths)

Starting Ending Actual

Dates:

1/07/1997 31/12/2000 31/12/2000

Title: Theuseof artificial intelligence to control secondary steelmaking practices

OBJECTIVESAND CONTENTS

The objective of this project isto develop tools and techniques based on

artificia intelligence to monitor the performance of casts through secondary
steelmaking stations and to calculate aloying requirements and strategy

through the secondary steelmaking process, using acombination of metallurgical
calculations and expert experience, to achieve optimum metallurgical and cost
performance. The project will investigate the potential for combining these
aspectsinto an intelligent secondary steelmaking supervisory system.

State of progress:  Research completed; publication EUR N° 20178
Partners

(CO) BRITISH STEEL
Responsible: Mr John D. MADILL

Telephone:

+(44) 1642/46 71 44

P Ccsm

(P)  KEP

(P)  VDEH

Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
Responsible:  Dr. Antonello DI DONATO Direct line: +(39) 06/505 53 15
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: a.didonato@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
Responsible: Dipl. -Ing. Hans-Peter JUNG Direct line: +(49) 271/808 26 57
Organisation: EWS Direct fax: +(49) 271/808 23 23
EDEL STAHLWERKE SUDWESTFALEN GMBH e-mail: hans-peter.jung@ews-stahl.de
Address: Obere Kaiserstralle
DE-57078 SIEGEN
Responsible: Dr.-Ing. Harald PETERS Direct line: +(49) 211/6707 311
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 923
BETRIEBSFORSCHUNGSINSTITUT e-mail: harald.peter s@bfi.de

Address: Sohnstrasse 65
DE-40237 DUSSELDORF

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/011 C2.3/97 1.284.500 770.700 42 (Mths)

Starting Ending Actual

Dates:

1/07/1997 31/12/2000 31/12/2000

Title: Dynamic process control of AOD converter

OBJECTIVESAND CONTENTS

The objective of thisresearch isto increase the AOD performance by improving
control of the decarburization process. Activitiesto be carried out on 140t.
AOD and 75 t. KCB-S will include:

- [Odevelopment of a system for the continuous analysis of exhaust gases,

- Odevelopment of a process observation model;

- Odevelopment of acontrol system;

- Oin-plant trials.

Results from this research will provide several technical and economic benefits
which could be transferred to other AOD converters which produce stainless
steelsin the ECSC.

State of progress:  Research completed; publication EUR N° 20177

Partners
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DE-40237 DUSSELDORF

(CO) Csm
Responsible:  Dr. Ugo CHIAROTTI Direct line: +(39) 06/505 53 44
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: u.chiarotti@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
=) TKAST
Responsible:  Dr.Ing. Gustavo BRASCUGLI Direct line: +(39) 0744/49 08 10
Organisation: TKAST Direct fax: +(39) 0744/49 07 57
THYSSENKRUPP ACCIAI SPECIALI TERNI SpA e-mail: g.brascugli@acciaiter ni.it
Address: ViaeB. Brin, 218
1T-05100 TERNI
=) TKN
Responsible: Dipl. -Ing. Uwe de FRIES Direct line: +(49) 234/919 36 44
Organisation: TKN Direct fax: +(49) 234/919 54 38
THYSSEN KRUPP NIROSTA e-mail: defries.uwe@tks-nirosta.thyssenkrupp.com
Address:  Alleestrasse 165
DE-44793 BOCHUM
=) VDEH
Responsible: Dr.-Ing. Siegfried KOHLE Direct line: +(49) 211/670 72 59
Organisation: VDEH-BFI Fax: +(49) 211/6707-310
BETRIEBSFORSCHUNGSINSTITUT e-mail: siegfried.koehle@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/079 C2.1/98 1132200  679.320 36 (Mths) Dates:  1/07/1998 30/06/2001 30/06/2001
Title: Control of inclusion, slag foaming and temperaturein vacuum degassing
OBJECTIVESAND CONTENTS
The overall objectiveisto develop anew concept and anew operative model for
on-line control and optimisation of the vacuum degassing process. The
concepts are either based on a new and unique technique asthe modified OES
method or complete new gpplications on proven technology asfor dag level
measurements by radio-wave interferometry and vacuum temperature measurements
by thermovision camera. The conceptswill be adapted to refining models
developed inacurrent ECSC research program. The result will bean overall
model for dynamic process control of the vacuum degassing process.
State of progress:  Research completed; publication EUR N°
Partners
(CO) MEFOS
Responsible: Mr Sten ANGSTROM Direct line: +(46) 920/20 19 20
Organisation:. MEFOS Direct fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: sten.angstrom@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
=) VDEH
Responsible: Dr.-Ing. Siegfried KOHLE Direct line: +(49) 211/670 72 59
Organisation: VDEH-BFI Fax: +(49) 211/6707-310
BETRIEBSFORSCHUNGSINSTITUT e-mail: siegfried.koehle@bfi.de
Address:  Sohnstrasse 65

(P)  SIDENORI+D

Responsible:

15/09/2005

Mr Joseba MOLINERO

DGRTD G.5

Direct line:

+(34) 94/487 19 84
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Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: joseba_molinero@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
P) BERTOLI
Responsible:  Mr Claudio MANTOVANI Telephone: +(39) 0432/52 52 11
Organisation: BERTOLI Fax: +(39) 0432/52 50 09
ACCIAERIE BERTOLI SAFAU e-mail:
Address. ViaButtrion® 28
Frazione Cargnacco
1T-33050 POZZUOLO DEL FRIULI
P) OVAKO STEEL
Responsiblee MrsMalin HALLBERG Telephone: +(46) 290/251 62
Organisation: OVAK Fax: +(46) 290/256 70
OVAKO STEEL e-mail:
Address:  Processteknik - 303
SE-813 35 HORFORS
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/080 C2.2/98 1182000  709.200 36 (Mths) Dates:  1/07/1998 30/06/2001 30/06/2001

Title: Desulphurisation of liquid steel with refining top slags

OBJECTIVESAND CONTENTS

Lime saturated top dags, intensive ladle stirring and low oxygen potentials are
prerequisite to desulphurize liquid steel to low residual levels. Although
practical information is quite comprehensive, no attempt has been made until

now to optimise the process with respect to dag control and refining
kinetics. Itisthe objectiveof thisproject to investigate theinfluencing

parameters of the desulphurisation reaction in detail, to quantify the
reaction kinetics and to develop new methods of desul phurisation treatment

State of progress:
Partners
(CO)

Research completed; publication EUR N° 20474

VOEST-ALPINE

Responsible:  Dr. Wilhelm POSCH Direct line: +(43) 732/6585 73111
Organisation: VOEST-ALPINE Direct fax: +(43) 70/6980 2911
VOESTALPINE STAHL GMBH e-mail: wilhelm.posch@voestalpine.com
Address: VOEST-ALPINE-Strasse 3
AT-4020 LINZ
P) CSM
Responsible: Dr.ssa Patrizia MICELI Direct line: +(39) 06/505 52 00
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: p.miceli@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) TuC
Responsible:  Prof. Ing. Wolfgang PLUSCHKEL L Direct line: +(49) 5323/72 2692
Organisation: TUC Direct fax: +(49) 5323/72 3120
TECHNISCHE UNIVERSITAT CLAUSTHAL e-mail: wolfgang.pluschkell@tu-clausthal.de
Address: Robert-Koch-Strasse 42
DE-38678 CLAUSTHAL-ZELLERFELD
=) DILLINGER
Responsible:  Dr.-Ing. Helmut LACHMUND Direct line: +(49) 6831/47-3392
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Organisation:

Address:

AGDH

AKTIEN-GESELLSCHAFT DER DILLINGER
HUTTENWERKE

Werkstral3e, 1
DE-66763 DILLINGEN/SAAR

Direct fax: +(49) 6831/47-3684

e-mail: helmut.lachmund@dillinger.biz

Contract N°
7210-PR/135

Reference N°
C2.1/99

1.031.900

Budget (€) Funding (€)

619.140

Duration
36 (Mths)

Dates:

Starting

Ending Actual

1/07/1999 30/06/2002 30/06/2002

Title: Production of EAF steelswith low contentsin N2 and S through vacuum treatment

OBJECTIVESAND CONTENTS

The major aims of this project are to define the metallurgical and economical
limits of avacuum treatment applied to EAF steelsin order to reduce the
nitrogen content under 50 ?g/g and sulphur content under 20 ?g/g and to
simulate this treatment by a dynamic modelling. Laboratory pilot and plant
experiments will be carried out and will be used to validate the models
developed to simulate the de-nitrogenisation and the de-sulphurisation

reactions. Thefinal aimisto predict and achieve the targeted content in

nitrogen and sulphur of EAF steels, processed under a defined vacuum treatment.

State of progress:

Research completed; publication EUR N° 20945 EN

Partners
(CO) SIDENORI+D
Responsible:  Mr Santiago LANDA LAZCANO Direct line: +(34) 94/487 18 72
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: santiago_landa@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
=) VDEH-BFI
Responsible:  Dr.-Ing. Bernd KLEIMT Direct line: +(49) 211/6707-385
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-310
BETRIEBSFORSCHUNGSINSTITUT e-mail: bernd.kleimt@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) PROFILARBED
Responsible:  Mr Patrick DERUNGS Direct line: +(352) 531 32 154
Organisation:. PROFILARBED Fax: +(352) 54 79 64
Profil ARBED S.A. e-mail: patrick.derungs@pr ofilarbed.lu
Address: 66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE
=) IRSID
Responsible:  Mr Didier HUIN Direct line: +(33) 3/87/70 42 03
Organisation:. ARCELOR Direct fax: +(33) 3/87/70 41 14
ARCELOR RESEARCH SA. e-mail: didier.huin@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) MEFOS
Responsible: Dr. John BJORVALL Direct line: +(46) 920/20 19 22
Organisation: MEFOS Fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: johan.bjorvall @mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
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Contract N°
7210-PR/136

Reference N° Starting Ending Actual
C2.2/99 1/07/1999 30/06/2002 30/06/2002

Budget (€) Funding (€)
1.199.300  719.580

Duration

36 (Mths) Dates.

Title: Characterisation and optimisation of ladle stirring systemsfor the steelmaking industry

OBJECTIVESAND CONTENTS

More than 90% of the yearly production of steel in Europeis cast in continuous
and approximately 70% of it is subjected to secondary metallurgy where
metallurgical gasisintroduced into the heat via stirring elements. The heats
are homogenised, the metallurgical reactions accelerated and the degree of
cleanlinessimproved. The project'saimistoimprove the reliability and
efficiency of the stirring process. Different stirring systems will be

investigated with regard to their reliability, efficiency and wear. Rules
regarding maintenance, servicing and selection will be derived from such
investigations and the change of the stirring element will be facilitated.

State of progress:

Research completed; publication EUR N° 20946 EN

Partners
(CO) VOEST-ALPINE
Responsible:  Dr. Wilhelm POSCH Direct line: +(43) 732/6585 73111
Organisation: VOEST-ALPINE Direct fax: +(43) 70/6980 2911
VOESTALPINE STAHL GMBH e-mail: wilhelm.posch@voestalpine.com
Address. VOEST-ALPINE-Strasse 3
AT-4020 LINZ
P) TKS
Responsible:  Dipl.-Ing. D. LOBEMEIER Direct line: +(49) 203/52 40 123
Organisation: TKS Direct fax: +(49) 203/52 24 899
THYSSEN KRUPP STAHL AG e-mail: lobemeier @tks.thyssenkrupp.com
Address: Kaiser-Wilhelmstrasse 100

DE-47166 DUISBURG

(P)  SIDENORI+D

Responsible:  Mr Juan José LARAUDOGOITIA Direct line: +(34) 944/871 893
Organisation: SIDENOR I+D Direct fax: +(34) 944/871 844 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: juan_j_laraudogoitia@sidenor.com
SA.
Department: Steelmaking
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
=) DIFK
Responsible:  Prof. Dr.-Ing. Jiirgen POTSCHKE Direct line: +(49) 228/91508-23
Organisation: DIFK Direct fax: +(49) 228/91508- 55
DIFK DEUTSCHES INSTITUT FUR FEUERFEST e-mail: info@fehs.de
UND KERAMIK GmbH
Address:  An der Elisabethkirche 27

DE-53113 BONN

(P)  VDEH-BFI

Responsible:  Dr.-Ing. Michael MATZKEIT Direct line: +(49) 211/6707 893
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 205
BETRIEBSFORSCHUNGSINSTITUT e-mail: michael.matzkeit@bfi.de
Department: R&D
Address. Sohnstrasse 65
DE-40237 DUSSELDORF
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Contract N° Reference N°

7210-PR/138

C2.4/99 446.500 267.900

Budget (€) Funding (€)

Duration
36 (Mths)

Dates:

Starting Ending Actual
1/09/1999 31/08/2002 31/08/2002

Title: Chromium free alternative refractory for thelining of rh/dh vessels

OBJECTIVESAND CONTENTS

Vacuum ladle treatment isincreasingly being used due to expansion of the
demand for high performance steels. Availability and cycle time of the vacuum
vessdls have become of strategic importance for steel makers. Sincethe
introduction of vacuum vessels, chromium-containing refractory materials have
been used. Though these materials do not pose safety problems during usein
the stedl plant, their re-lining resultsin outbresk material that is hazardous

to health and environment. The project intends both to investigate the (re)use

of chromium spinel outbreak material and its substitution with a chromium-free

dternative refractory material to be used as in-vacuum treatment vesselsin
the steel industry. In order to assure economical operating conditions and
reduce or eliminate the use of chromium, alternative mining materials and
recycling of the present materialswill be dso investigated. The results of
this project are expected to reduce the costs of landfill and the environmental

impact of the production cycle.

State of progress:

Partners

(CO) SOLLACATLANTIQUE

Responsible:
Organisation:

Department:
Address:

MrsM.A. GUIBAN

USINOR

USINOR

CRDM

Rue du Comte Jean

Grande Synthe

FR-59381 DUNKERQUE CEDEX 1

Research completed; publication EUR N° 21335 EN

Direct line:
Direct fax:
e-mail:

+(33) 3/28 29 33 68
+(33) 3/2829 64 29
marie-annick.guiban@sollac.usinor.com

P) CORUSNL
Responsible:
Organisation:

Department:
Address:

Mr Marcel FRANKEN

CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
Ceramics Research Centre 3J.22
Postbus 10000

NL-1970 CA IIMUIDEN

Direct line:
Direct fax:
e-mail:

+(31) 251/49 76 06
+(31) 251/47 04 89
mar cel.franken@cor usgr oup.com

Technical Group C2 has17 Projectsand 60 Partners
Total Projects: 72 - Total Partners: 273

15/09/2005
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CA/171 C3.1/94 2098729 1.125.124 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997
Title: Propertiesof strip cast steel products arising from integrated processing
OBJECTIVESAND CONTENTS
The near-net-shape casting of carbon steel strip by the twin-roll processwith
subsequent "in-ling" processing opens up many possihilities for manufacturing
excellent cold rollable products with commercial combinations of properties. In
thismultinational project, strip of different carbon steel grades will be
produced and processed "in-line" and "off-ling".
The different grades of strip will be characterized in the as-cast and in the
coiled state, aswell asin the processed state. The material properties, as
well as the hot forming behaviour, and the transformations during cooling will
beinvestigated. Resultsfrom thistechnical research work are expected to
provide information on optimum processing and enduser properties for these
directly manufactured strip grades, and to reduce processing costs.
State of progress:  Research completed; publication EUR N° 19364
Partners
(CO) VDEH
Responsible:  Dr.-Ing. Rolf STEFFEN Direct line: +(49) 211/67 07 445
Organisation: VDEH Direct fax: +(49) 211/6707 455
STAHLINSTITUT VDEh e-mail: rolf.steffen@stahl-zentrum.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
(SC) IBF-RWTH
Responsible:  Prof. Dr.-Ing. Reiner KOPP Direct line: +(49) 241/80 959 07
Organisation: |IBF-RWTH Direct fax: +(49) 241/8888 234
INSTITUT FUR BILDSAME FORMGEBUNG DER e-mail:
RWTH
Address: Intzestrasse 10
DE-52072 AACHEN
(SC) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
P) BRITISH STEEL
Responsible: Dr. A.L. ROBSON Direct line: +(44) 1642/77 00 78
Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail: alan.robson@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
=) IRSID
Responsible:  Mr Patrice VICENTE-HERNANDEZ Direct line: +(33) 3/87 70 40 99
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 00
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) TKS
Responsible:  Dr.-Ing. Dieter SENK Direct line: +(49) 203/52 44969
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Organisation: TKS Direct fax: +(49) 203/52 40596
THYSSEN KRUPP STAHL AG e-mail: senk@tks.thyssenkrupp.com
Department: FQP-WYV -Verfahrensentwicklung und Pilotfertigung
Address. Kaiser-Wilhelmstrasse 100

DE-47166 DUISBURG

Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-CA/428 C3.2/94 873500  524.100 42 (Mths) e 1/07/1994 31/12/1997 31/12/1997

Title: Improvement of side containment system for the strip casting process

OBJECTIVESAND CONTENTS

Twin roll strip casting technology is of great interest to the world's mgjor

steel producers because of the possibility of reducing or even iminating the
hot rolling stage, the potential of flexible manufacturing systemsto cast
smaller quantities of special steels, aswell asthe lower capital investment
necessary for the plant. One of the critical aspects of the strip casting

process concernsthe liquid sted lateral containment system. The general
objective of this research programme is the design, construction and trial of an
economic mechanical lateral sealing system which would permit casting of a
reasonable duration without introducing significant defects into the steel strip
dueto the side plates.

State of progress:  Research completed; publication EUR N° 19362

Partners
(MC) cCs™
Responsible:  Sig. Giuseppe GUASTO Direct line: +(39) 010/375 10 23
Organisation: CSM Direct fax: +(39) 010/651 84 17

CENTRO SVILUPPO MATERIALI e-mail:
Address. Corso Perrone 24/A

1T-16152 GENOVA CORNIGLIANO

Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-CA/835 C3.3/94 2.729.098 1.519.633 42 (Mths) ates: 1/07/1994 31/12/1997 31/12/1997

Title: Improvements of cast product quality by using results from mathematical and physical modelling of the continuous casting
process

OBJECTIVESAND CONTENTS

The objective of this research isto improve continuously cast steel product
quality by using the results of second generation numerical models and physical
models which are designed to produce more accurate and relevant modelling of
multiphase interactions in the mould. Detailed investigations will be
undertaken to devel op improved descriptions of boundary conditions, turbulence
models, multiphase flow, inclusion capture, emulsifications of flux, etc., which
can be used directly or indirectly in numerical smulations or in design
calculations. Physical modelling incorporating laser Doppler velocimetry and
other advanced techniques will be used to check the numerical smulation
methods. Plant trialswill be undertaken to test recommendations for optimized
casting conditions.

State of progress:  Research completed; publication EUR N° 19853
Partners
(BCO) BRITISH STEEL

Responsible:  Mr Richard John HAWKINS Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) BRITISH STEEL
Responsible: Dr. G.J. HASSALL Direct line: +(44) 1642/77 00 08
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Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) CcSM
Responsible:  Dr. Michele DE SANTIS Direct line: +(39) 099/473 53 05
Organisation: CSM Direct fax: +(39) 099/473 54 33
CENTRO SVILUPPO MATERIALI - TARANTO e-mail:
Address. ViaAppiakm 648
IT-74100 TARANTO
=) DDS
Responsibles Mr Bernt LODIN Telephone: +(45) 47 77 03 33
Organisation: DDS Direct fax: +(45) 47 77 03 21
DET DANSKE STALVALSEVARK e-mail: blo@dansteel.dk
DK-3300 FREDERIK SV ARK
P) IMPERIAL COLLEGE
Responsiblee Dr. A.M.K.P. TAYLOR Direct line: +(44) 71/594 7042
Organisation: IMPERIAL COLLEGE Direct fax: +(44) 71/594 7042
IMPERIAL COLLEGE OF SCIENCE, e-mail: a.m.taylor @ic.ac.uk
TECHNOLOGY AND MEDECINE
Department: Department of Mechanical Engineering
Address. South Kensington Campus
UK- LONDON SW7 2AZ
=) IRSID
Responsiblee Mr P. HUG Direct line: +(33) 3/87 70 43 85
Organisation: IRSID Direct fax: +(33) 3/87 70 41 04
IRSID - THEMEF e-mail:
Address:  Voie Romaine - BP 30 320
FR-57283 MAIZIERES-LES-METZ CEDEX
P) TKS
Responsible: Dr. Peter ANDRZEJEW SKI Direct line: +(49) 231/844 70 05
Organisation: KRUPP HOESCH Direct fax: +(49) 231/844 81 46
KRUPP HOESCH STAHL e-mail:
Department: 20 GMT-STP
Address. Horder Burgstrasse, 15-17
DE-44263 DORTMUND
=) MPIE
Responsible:  Dr.-Ing. Karl-Hermann TACKE Direct line: +(49) 6831/47-3389
Organisation: MPIE Direct fax: +(49) 6831/47-4588
MAX-PLANCK-INSTITUT FUR e-mail: kh.tacke@dillinger.de
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1

DE-40237 DUSSELDORF

(P NTUA/LSBTP

Responsible:  Prof. George BERGELES Direct line: +(30) 30/1/772 10 58
Organisation: NTUA/LSBTP Direct fax: +(30) 30/1/772 10 57

NATIONAL TECHNICAL UNIVERSITY OF e-mail:
ATHENS

Department: Laboratory Of Aerodynamics

Address: 9 Iroon Polytechniou Street
GR-15780 ATHENS
=) VDEH
Responsible: Dipl.-Ing. Sigurd RODL Direct line: +(49) 211/6707-294
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Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: sigurd.roedl@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CA/503 C3.1/95 1174000  704.400 48 (Mths) Dates:  1/07/1995 31/12/1998 30/06/1999

Title: Study and optimisation of the secondary cooling technique for the continuous casting of beam blanks

OBJECTIVESAND CONTENTS

Theaim of thisresearch isto develop anew selective secondary cooling
technique for beam blank casting. Thistechnique will provide amore
homogeneous temperature field in order to avoid inner and surface defects.
The solidification and the cooling process will be investigated mainly by
numerica simulation, taking into account the different casting parameters
(steel grade, extraction rate, cooling conditions, etc.).

Prototype equipment will be designed and built. Cold testswill first be
performed in the laboratory in order to define the optimum geometry of the
cooling boxes. Hot testswill be then performed on a beam blank continuous
caster.

State of progress:  Research completed; publication EUR N° 20183

Partners
(CO) PROFILARBED
Responsiblee Mr Michel BOURDOUXHE Direct line: +(352) 50 19 26 53
Organisation:. ARESRODANGE Direct fax: +(352) 50 19 26 01
ARES RODANGE e-mail: michel.bourdouxhe@pr ofilarbed.lu

Address. BP24
LU-4801 RODANGE

P) CRM
Responsible: Mr Christian MARIQUE Direct line: +(32) 4/254 63 22
Organisation: CRM Direct fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: marique@rdmetal.ulg.ac.be
ASBL

Department: Programme coordination & Edition services
Address:  Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CA/838 C3.2/95 1136000  681.600 42 (Mths) Dates:  1/07/1995 31/12/1998 31/12/1998

Title: Influence of mould metallurgy on concast surface quality

OBJECTIVESAND CONTENTS

Longitudinal surface cracking and depressionsin continuously cast, medium
carbon and austenitic stainless steels remain a problem, particularly for small
cracks located near the dab mid-faces or close to the edges. Theaim of the
study is to develop mould technologies which will reduce theinitia formation
of longitudinal defectsin steady state casting conditions and also to assess
the effects of transient conditions on crack formation using neural network
technology. The conditions immediately below the mould and in the top zone
which influence crack propagation will aso beinvestigated. The study will add
to the fundamenta knowledge of longitudinal defect formation and enable the
identification of high performance casting conditions; thiswill also assist
development of near net shape casting.

State of progress:  Research completed; publication EUR N° 19380
Partners

(BCO) BRITISH STEEL
Responsible:  Dr. Adrian Stanton NORMANTON Direct line: +(44) 1642/77 00 66
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Organisation: CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Direct fax: +(44) 1642/45 79 19
e-mail: adrian.s.normanton@cor usgroup.com

=) BRITISH STEEL
Responsible: Mr Neil HUNTER
Organisation: CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Telephone: +(44) 1642/46 71 44
Direct fax: +(44) 1642/45 79 19
e-mail:

P) CsMm
Responsible:  Mr Antonio SPACCAROTELLA
Organisation: CSM
CSM - SEDE DI TERNI
Address. VialeB. Brin 218
1T-05100 TERNI

Direct line: +(39) 0744/48 72 13
Direct fax: +(39) 0744/48 72 60
e-mail: a.spaccarotella@c-s-m.it

=) IRSID
Responsible: Mr Jean YvesLAMANT
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line: +(33) 3/87 70 40 06
Direct fax: +(33) 3/87 70 41 00
e-mail: jean-yves.lamant@ar celor.com

Reference N°
C3.3/95

Contract N°
7210-CA/182

Budget (€) Funding (€)
1.069.500  641.700

Duration
54 (Mths)

Starting Ending Actual

Dates: 10711095 31/12/1998 31/12/1999

Title: Improvement of internal quality by controlling the microstructure of microalloyed cast steel

OBJECTIVESAND CONTENTS

Since failures originating from insufficient internal quality are most often not
detected before the final product stage, production costs can be reduced
significantly by controlling macro- and microsegregation and internal porosity.
These effects are related to the microstructure of the cast steel. Measures
improving the segregation index, such as casting with low superhezt, are often
related to adeterioration in steel cleanness. An objective of this project is

to systematically investigate the origin of defects related to microstructure
and to investigate those parameters which control the development of the
solidification structure and the centre segregation with ahigh residual level

of steel cleanliness under industrid conditions. Therefore, coordinated plant
trials, numerical modelling and laboratory experiments will be performed.

State of progress:  Research completed; publication EUR N° 19491

Partners
(CO) DILLINGER
Responsible: Dr. KlausHARSTE
Organisation: SAARSTAHL
SAARSTAHL AG
Address: Bismarckstrasse 57-59
DE-66333 VOLKLINGEN

Direct line: +(49) 6898/10-44 05
Direct fax: +(49) 6898/10-41 25
e-mail: klaus.har ste@saar stahl.com

=) IRSID
Responsible: Dr. M. BOBADILLA Direct line: +(33) 3/87/70 42 26
Organisation: ARCELOR Direct fax: +(33) 3/87/70 41 14
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
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=) MPIE
Responsible: Dr.-Ing. Karl-Hermann TACKE
Organisation: MPIE

MAX-PLANCK-INSTITUT FUR
EISENFORSCHUNG GmbH

Address: Max-Planck-Strasse 1
DE-40237 DUSSELDORF

Direct line: +(49) 6831/47-3389
Direct fax: +(49) 6831/47-4588
e-mail: kh.tacke@dillinger.de

Contract N° Reference N° Budget (€) Funding (€) Duration

Starting Ending Actual
Dates:

7210-CA/184 C3.4/95 913.500 548.100 48 (Mths) 1/07/1995 30/06/1999 30/06/1999

Title: Optimization of the straightening processin continuous casting

OBJECTIVESAND CONTENTS

The objective of the project isto establish atheory of the unbending process,
which is required for improvements of the basic design of straighteners for new
or enhanced casters, both conventional and near-net-shape, and also to
investigate improvements in the performance of existing bloom and slab casters.
Numerical modelling will be developed and validated by extensive plant
measurements on casters employing different straightening techniques.

State of progress:  Research completed; publication EUR N° 19850

Partners

(CO) MPIE
Responsible: Dr.-Ing. Karl-Hermann TACKE
Organisation: MPIE

MAX-PLANCK-INSTITUT FUR
EISENFORSCHUNG GmbH

Address: Max-Planck-Strasse 1
DE-40237 DUSSELDORF

Direct line: +(49) 6831/47-3389
Direct fax: +(49) 6831/47-4588
e-mail: kh.tacke@dillinger.de

P) HOOGOVENS
Responsible:  Dr. Richard MOSTERT
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Address:  Postbus 10000
NL-1970 CA IIMUIDEN

Direct line: +(31) 251/49 47 04
Direct fax: +(31) 251/47 02 36
e-mail: richard.mostert@cor usgroup.com

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-CA/603 C3.5/95 1.397.000  838.200 42 (Mths)

Starting Ending Actual

Dates: 10711095 31/12/1998 31/12/1998

Title: Blowhole prevention by optimal feeding systems

OBJECTIVESAND CONTENTS

In continuous casting the formation of blowholes presents a serious problem.
Blowholesfind their origin in the supply system from tundish to mould where
argon isinjected for the purpose of shrouding and as a means to prevent
clogging. It isproposed to overcome the problem of blowholes by reducing the
amount of argon injected into the feeding system. Thisimpliesthat anew

supply system should be devel oped to overcome clogging problems by combining the

following items:
- anew collector nozzle;
- anew type SEN (submerged entry nozzle);
- anew flow regulaing system;
- anew gasinjection system.

State of progress:  Research completed; publication EUR N° 19373
Partners
(BCO) HOOGOVENS
Responsible:  Dr. Ir. Wim MOONEN
Organisation: CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
Address. Postbus 10000

NL-1970 CA IIMUIDEN

Direct line: +(31) 251/493 743
Direct fax: +(31) 251/471 055
e-mail: wim.moonen@cor usgr oup.com

15/09/2005 DGRTD G.5

Page 67 of 489




ECSC Programme

Technical Group C3:" Casting and Solidification”

(F) HOOGOVENS

Responsibles Mr Arnoud KAMPERMAN Direct line: +(31) 251/49 76 67
Organisation:. HOOGOVENS Direct fax: +(31) 251/47 02 36
HOOGOVENS CORPORATE SERVICES e-mail: arnoud.camper man@hoogovens.com
Department: Research & Development, code 4D.11
Address:  Postbus 10000

NL-1970 CA IIMUIDEN

(P)  VDEH-BFI
Responsible: Dipl.-Ing. Sigurd RODL
Organisation: VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) BRITISH STEEL

Direct line: +(49) 211/6707-294
Direct fax: +(49) 211/6707-205
e-mail: sigurd.roedl @bfi.de

Responsiblee Mr SM.SMITH Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

P) CRM
Responsibles  Mr Paul NAVEAU
Organisation: CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

Direct line: +(32) 4/254 64 06
Direct fax: +(32) 4/254 62 62
e-mail: naveau@r dmetal.ulg.ac.be

(P59)

BE-4000 LIEGE
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-CA/902 C3.6/95 804.500 482.700 36 (Mths) A& 11171995 31/10/1998 31/10/1998

Title: Control of liquid slag carry-away and entrapment in the CC mold for a better surface and subsurface quality: numerical
and experimental study

OBJECTIVESAND CONTENTS

The main aims of this project are to investigate:

- the process conditions that significantly improve surface quaity aswell as
the subsurface cleanness;

- criteriato ensure that lubrication remains homogeneous and avoids surface
cracks and, that liquid slag entrapment is prevented;

- liquid dag carry-away at meniscus and detrimental perturbations of the
|ubrication between shell and mold.

A new type of physical model will be developed and used to study the mechanisms

for dag carry-away at the CC meniscus. Numerical smulations aswell as

industrial characterizations of the meniscus behaviour will be carried out.

State of progress:  Research completed; publication EUR N° 19360

Partners

(CO) RAUTARUUKKI
Responsible: Mr Seppo HINTIKKA
Organisation: RAUTARUUKKI
RAUTARUUKKI OYJ
Address: Rautaruukintie 155
FI-92101 RAAHE

Direct line: +(358) 8/849 21 57
Direct fax: +(358) 8/849 43 82
e-mail: seppo.hintikka@r autar uukki.com

(P)  IRSID

Responsiblee Mr J.M. GALPIN Direct line: +(33) 3/87 70 40 04
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Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct fax: +(33) 3/87 70 41 00
e-mail: jean-marie.galpin@ar celor.com

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-CA/903 C3.7/95 378.500 227.100 36 (Mths)

Dates:

Starting Ending Actual
1/12/1995 30/11/1998 30/11/1998

Title: Blowhole prevention by optimal feeding systems

OBJECTIVESAND CONTENTS

This research project will attempt to overcome the problem of blowholes by
reducing the amount of argon injected by developing new feeding systems for dab
and thin dab casting. Additional objectivesinclude the development of agas-
tight stopper rod and aflexible and accurate gas feeding system. Extensive

plant measurements are planned at bloom, slab and thin dab casters.

State of progress:  Research completed; publication EUR N° 19373

Partners
(MC) MEFOS

Responsible: Mr Ulf SIOSTROM Direct line: +(46) 920/20 19 31

Organisation: MEFOS

MEFOS, METALLURGICAL RESEARCH
INSTITUTEAB

Address. Aronstorpsvéagen 1
SE-97125 LULEA

Direct fax: +(46) 920/25 58 32

e-mail: ulf.gostrom@mefos.se

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-CA/904 C3.8/95 281.500 168.900 36 (Mths)

Dates:

Starting Ending Actual
1/11/1995 31/10/1998 31/10/1998

Title: Improvement of internal quality by controlling the microstructure of microalloyed cast steel

OBJECTIVESAND CONTENTS

Internal cracking of rolled, medium carbon, low alloy barsis caused by the
central- and V-segregation that is associated with the formation of martensitic
regionsin the blooms. It is necessary to know the individual effect of
interdependent casting parameters on the solidification of the bloom using a
numerical model. The objective of the project isto find acombination of

casting parameters that minimizes the segregation and consequently increases the
quality of thefina product.

State of progress:  Research completed; publication EUR N° 19491

Partners
(MC) IMATRA STEEL

Responsible: Dipl.-Eng. Tenho HATONEN Direct line: +(358) 5/680 25 21
Fax: +(358) 5/680 25 11
e-mail: tenho.hattonen@imatrasteel .fi

Organisation: IMATRA STEEL
IMATRA STEEL OY AB
Address:  John Stenberginranta 2
FI-00530 HEL SINKI

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-CA/905 C3.9/95 333.333 200.000 36 (Mths)

Dates:

Starting Ending Actual
1/12/1995 30/11/1998 30/11/1998

Title: Optimisation of mould powder performancein casting long products

OBJECTIVESAND CONTENTS

The main objectives of the project are to improve the quality of as-cast billets

and blooms, adopting two differing approaches:

- improvement of casting and casting flux behaviour for long products;

- investigation of the potentia to use pre-heated and pre-molten casting powder
and to devel op the technique to melt and distribute molten casting flux.

State of progress:  Research completed; publication EUR N° 19363

Partners
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(MC) MEFOS
Responsible: Mr Ralph NYSTROM Direct line: +(46) 920/20 19 08
Organisation: MEFOS Direct fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: ralph.nystrom@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CC/112  C3/C22/95 1420500  852.300 48 (Mths) Dates:  1/07/1995 30/06/1999 30/06/1999

Title: Improvement of macro-cleanness of continuous-cast slabs for high specification products

OBJECTIVESAND CONTENTS

Theam of thisjoint research project is to quantify and to optimize the
influence of process technique and process metallurgy parametersin the
continuous casting of slabs on the macro-cleanness of various steel gradeswith
very high cleanness requirements.

The proposed research work is based on the MIDAS-US detection technique and QTM
methods for measuring the macro-cleanness of as-cast samples of dabs, further
to the significant progress made in cleanness assessment methods in several
other ECSC projects.

Using these systems the influence of process technique and metal lurgy aswell
as plant typein the ladle-tundish-mould system are to be correlated with macro-
cleanness, with special emphasis on tundish metallurgy and submerged nozzle
design.

Stedl grades with elevated product specifications are deep drawing steelsfor
DWI tin cans with very thin walls, unalloyed and micro-alloyed deep drawing
steels for car bodies, steels for shadow masks for HDTV, aswell as steel grades
for HIC resistant tubes.

State of progress:  Research completed; publication EUR N° 19848

Partners
(CO) VDEH
Responsible:  Dr.-Ing. Rolf STEFFEN Direct line: +(49) 211/67 07 445
Organisation: VDEH Direct fax: +(49) 211/6707 455

STAHLINSTITUT VDEh e-mail: rolf.steffen@stahl-zentrum.de
Address: Sohnstrasse 65

DE-40237 DUSSELDORF
(P)  VOEST-ALPINE

Responsible:  Dipl.-Ing. H.P. NARZT Direct line: +(43) 732/585 32 48
Organisation: VOEST-ALPINE Fax: +(43) 732/6980-9146
VOEST-ALPINE STAHL GmbH e-mail:
Address: VOEST-ALPINE Strasse 3
AT-4031LINZ
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Contract N° Reference N° Budget (€) Funding (£) Duration Dat Starting
ates:

Ending Actual

7210-GB/811 C3/E1.1/95 1.266.500  759.900 42 (Mths) 1/07/1995 31/12/1998 31/12/1998

Title: Continuous assessment of steel quality during continuous casting

OBJECTIVESAND CONTENTS

The objectives of the research are the development and testing of ultrasonic
methods to determine, continuousdly on-line, the genera levels of cleanness of
molten steel during continuous casting. Two types of inclusion detector are to
be developed, one to be mounted above a diding gate fitted to atundish or
ladle, and the other adipping probe to monitor steel cleannessin various parts
of the mould tundish and, possibly, ladles. Previouswork has demonstrated the
feasibility of the concept and work is now required to optimise the ceramics and
other materials used in construction and to produce asigna processing package
to simplify the interpretation of resultsin order to provide arapid feedback

on factors affecting steel quality. Once developed and proven in triasthe
ultrasonic probes will be tested against plant results so that reliable process
information can be generated for diagnostic and control purposes.

State of progress:  Research completed; publication EUR N° 19351

Partners
(BCO) BRITISH STEEL

Responsible: Dr. G.J. HASSALL Direct line: +(44) 1642/77 00 08
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

(P)  BRITISH STEEL

Responsible: Dr. C.J.K. MCINTEE Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

(P)  VDEH-BFI

Responsible: Dipl.-Ing. Sigurd RODL Direct line: +(49) 211/6707-294
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: sigurd.roedl@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) HOOGOVENS
Responsible:  Dr.Ir. S. SAINNEMA Direct line: +(31) 251/49 80 37
Organisation: CORUSNL Direct fax: +(31) 251/47 04 89
IIMUIDEN TECHNOLOGY CENTRE e-mail:

Department: Section Manager R& D Powder Materials Tech. (3J22)
Address:  Postbus 10000

NL-1970 CA IIMUIDEN

15/09/2005 DGRTD G.5

Page 71 of 489




ECSC Programme

Technical Group C3:" Casting and Solidification”

Contract N°
7210-GB/901

Reference N°
C3/E1.2/95

Budget (€) Funding (€)
153.000 91.800

Duration
36 (Mths)

Starting
Dates:

Ending
1/11/1995 31/10/1998 31/10/1998

Actual

Title: Continuous assessment of steel quality during continuous casting

OBJECTIVESAND CONTENTS

The objectives of this research are the development and testing of ultrasonic
methods and others to detect, continuoudly on-line, the general level of
cleanness of molten stedl during continuous casting. Two types of inclusion
detector are to be developed, one fixed above a diding gate fitted to atundish
or aladle and the other a dipping probe to monitor steel cleannessin various
parts of the mould, tundish and ladle.

State of progress:

Research completed; publication EUR N° 19351

Partners
(MC) MEFOS
Responsiblee Mr Lars-Erik FROM Direct line: +(46) 920/20 19 18
Organisation: MEFOS Fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: lars-erik.from@mefos.se
INSTITUTE AB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-CA/186 C3.1/96 1.369.000 821.400 48 (Mths) Dates: 1/07/1996 30/06/1999 30/06/2000
Title: Strand reduction in slab casting and its effect on quality
OBJECTIVESAND CONTENTS
Thickness reduction of strand with liquid core is a technology to control cast
thickness and improve theinternal quality of continuously cast dabs. The
objective of this project isto investigate criteriafor improved selection of
soft reduction arrangements. The planned research includes the effects of
machine parameters on strand quality, deformation mechanics during compression
and the formation of centreline segregation. Both numerical modelling and
measurements on casting machines will be performed.
State of progress:  Research completed; publication EUR N° 20190
Partners
(CO) MPIE
Responsible:  Prof.Dr.rer.nat Peter NEUMANN Direct line: +(49) 211/679 22 58
Organisation: MPIE Fax: +(49) 211/6792-268
MAX-PLANCK-INSTITUT FUR e-mail:
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
DE-40237 DUSSEL DORF
P) BRITISH STEEL
Responsibles  Mr Brian BARBER Direct line: +(44) 1642/77 00 39
Organisation: CORUSUK Direct fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: brian.barber @corusgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) DILLINGER
Responsible: Dr. KlausHARSTE Direct line: +(49) 6898/10-44 05
Organisation: SAARSTAHL Direct fax: +(49) 6898/10-41 25
SAARSTAHL AG e-mail: klaus.har ste@saar stahl.com
Address: Bismarckstrasse 57-59
DE-66333 VOLKLINGEN
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P) TUC
Responsible:  Prof. Dr.-Ing. K. SCHWERDTFEGER Telephone: +(49) 5323/72 23 85
Organisation: TUC Direct fax: +(49) 5323/72 31 84

TECHNISCHE UNIVERSITAT CLAUSTHAL e-mail:
Department: Institut fur Metallurgie
Address:  Robert-Koch-Strasse 42

DE-38678 CLAUSTHAL-ZELLERFELD

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CA/841 C3.2/96 1.062.500  637.500 42 (Mths) Dates: 1071996 31/12/1999 31/12/1999

Title: Enhanced steel product quality and yield by applying the results of improved modelling of transient conditionsin the
tundish

OBJECTIVESAND CONTENTS

This project aims to increase understanding of the temperature stratification

in the ladle and tundish under non-steady operating conditions using both
numerical predictions and measurements of the temperature distribution in the
steel and in therefractory. Another aim isto measure the steel temperature

in the shrouding nozzle between the ladle and the tundish during non-steady
teeming operations. Results from this combined theoretical and experimental
study will be used to develop smple analytica equations for predicting the
temperature of stedl leaving the tundish.

State of progress:  Research completed; publication EUR N° 19851

Partners
(CO) BRITISH STEEL
Responsiblee Mr C.J. TREADGOLD Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: chris.treadgold@corusgroup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

P) CsMm
Responsible:  Dr. Michele DE SANTIS Direct line: +(39) 06/505 58 31
Organisation: CSM Direct fax: +(39) 06/505 54 52/61

CENTRO SVILUPPO MATERIALI SPA e-mail: m.desantis@c-s-m.it
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

P) IRSID
Responsibles  MrsMichele NADIF Direct line: +(33) 3/87 70 40 33
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 00

ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

=) VDEH
Responsible: Dipl.-Ing. Sigurd RODL Direct line: +(49) 211/6707-294
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205

BETRIEBSFORSCHUNGSINSTITUT e-mail: sigurd.roedl@bfi.de
Address. Sohnstrasse 65
DE-40237 DUSSELDORF
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-CA/842 C3.3/9 1.370.000  822.000 42 (Mths) Dates: 10711996 31/12/1999 31/12/1999

Title: Mould powder development for higher casting speeds and thin slab casting

OBJECTIVESAND CONTENTS

Theaim of this proposal isto develop and improve mould powders for faster
casting of various steel grades. Investigationswill be carried out in both

the laboratory and associated production units that will lead to the
development of mould powders allowing faster casting rates and higher
productivity without increasing the risks of sticker breakouts or poor surface
quality.

State of progress:  Research completed; publication EUR N° 19490

Partners
(BCO) BRITISH STEEL
Responsible:  Dr. Adrian Stanton NORMANTON Direct line: +(44) 1642/77 00 66
Organisation: CORUSUK Direct fax: +(44) 1642/4579 19
CORUS RESEARCH, DEVELOPMENT & e-mail: adrian.s.nor manton@cor usgroup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) BRITISH STEEL

Responsible: Mr Vincent LUDLOW Direct line: +(44) 1642/770 067
Organisation: CORUSUK Direct fax: +(44) 1642/460 321
CORUS RESEARCH, DEVELOPMENT & e-mail: vince.ludlow@corusgroup.com
TECHNOLOGY

Department: Knowledge
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

P) CsMm
Responsible: Drssa Tosca CIMARELLI Direct line: +(39) 06/505 58 33
Organisation: CSM Direct fax: +(39) 06/505 54 61

CENTRO SVILUPPO MATERIALI SPA e-mail: t.cimarelli@c-s-m.it
Address. Viadi Castel Romano 100/102

IT-00128 ROMA
(P) HOOGOVENS

Responsiblee Mr Jan A. KROMHOUT Direct line: +(31) 251/49 30 66
Organisation:. HOOGOVENS Direct fax: +(31) 251/47 02 36
HOOGOVENS CORPORATE SERVICES e-mail: jan.kromhout@hoogovens.com

Department: Research & Development
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) SIDENOR I+D

Responsibles  Mr Fernando ORS Direct line: +(34) 94/487 18 55
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: fernando_ors@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152

ES-48970 BASAURI (VIZCAYA)
(P)  VOEST-ALPINE

Responsible: Dr. Manfred THALHAMMER Direct line: +(43) 70/65 92 42 93
Organisation: VAI Direct fax: +(43) 70/65 92 31 73
VOEST-ALPINE INDUSTRIEANLAGENBAU e-mail: thalhammer @vai_linz.co.at
GmbH & Co

Nenartment:  Plant Technnlonvy TSCA
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Address: Turmstrasse 44

AT-4031 LINZ
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-CA/843 C3.4/96 1.136.000  681.600 42 (Mths) ates: 1/07/1996 31/12/1999 31/12/1999

Title: Control of thermal and mechanical forcesin the mould and upper part of slab, bloom and billet casters

OBJECTIVESAND CONTENTS

Variability in continuous caster operating performance effectively limits
productivity and flexibility for hot charging and direct rolling. Casting
powders are only one element which contributes to the problems encountered.
This project aims to determine and quantify the mechanisms which lead to
problems, to develop monitoring techniques, and to investigate novel
techniques for improving control operating conditions.

State of progress:  Research completed; publication EUR N° 20180
Partners

(BCO) BRITISH STEEL

Responsible:  Dr. Adrian Stanton NORMANTON Direct line: +(44) 1642/77 00 66
Organisation: CORUSUK Direct fax: +(44) 1642/4579 19
CORUS RESEARCH, DEVELOPMENT & e-mail: adrian.s.nor manton@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) BRITISH STEEL
Responsible:  Mr John D. MADILL Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Direct fax: +(44) 1642/4579 19
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) PROFILARBED
Responsiblee Mr Michel BOURDOUXHE Direct line: +(352) 50 19 26 53
Organisation: ARESRODANGE Direct fax: +(352) 50 19 26 01
ARES RODANGE e-mail: michel.bourdouxhe@pr ofilarbed.lu
Address: BP24
LU-4801 RODANGE
(P) SIDENOR I+D
Responsible: Dr. Gonzalo ALVAREZ DE TOLEDO Direct line: +(34) 94/487 18 54
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 81 or 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: gonzalo_alvarez@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
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Contract N°
7210-CA/191

Reference N°
C3.5/96

Budget (€) Funding (€)
1.373.000

Duration Starting

36 (Mths) Dates.

823.800

Ending
1/07/1996 30/06/1999 30/06/1999

Actual

Title: Development of high speed casting in conventional CC stainless steel slab production

OBJECTIVESAND CONTENTS

The objective of this project isto achieve higher casting rates (up to 1.5
m/min) in conventional stainless steel casters. Numerical and physical models
for casting stainless steel at conventiona speedswill be improved in order

to assessfluid flow, SEN geometry and operations, and hest transfer
conditions in the mould. Mould and secondary cooling will also be
investigated aswell astherim.

Research completed; publication EUR N° 19849

State of progress:

Partners
(CO) TKN
Responsible: Dr.-Ing. Piotr R. SCHELLER Direct line: +(49) 2151/83 3640
Organisation: TKS-NR Direct fax: +(49) 2151/83 3834
THY SSENKRUPP NIROSTA GMBH e-mail: scheller.piotr @ktn.thyssenkrupp.com
Address.  Gladbacherstrasse, 578
DE-47805 KREFELD
P) CsMm
Responsible: Mr Antonio SPACCAROTELLA Direct line: +(39) 0744/48 72 13
Organisation: CSM Direct fax: +(39) 0744/48 72 60
CSM - SEDE DI TERNI e-mail: a.spaccarotella@c-s-m.it
Address. VialeB. Brin 218
1T-05100 TERNI
P) OUTOKUMPU
Responsibles  Mr Paavo HOOL | Direct line: +(358) 16/452 576
Organisation: AVESTAPOLARIT Direct fax: +(358) 16/453 295
AVESTAPOLARIT STAINLESS OY e-mail: paavo.hooli@avestapolarit.com
F1-95400 TORNIO
Contract N° Reference N° Budget (€) Funding (£) Duration Starting Ending Actual
7210-PR/012 C3.1/97 716500  429.900 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Control of thedendritic structure of theinitial frozen shell in continuous casting

OBJECTIVESAND CONTENTS

Despite considerable progressin the field of continuous casting, problems

still arise concerning surface and sub-surface quality. Thisvariability

limits productivity and flexibility if adirect rolling processisto be used.

Much work has been done and continues to be done to optimise casting processes
but innovative techniques also play arole. This project amsto determine and
quantify the effect of non-conventional mould geometry on first frozen shell
dendrite formation as a means of reducing the incidence of sub-surface defects.

Research completed; publication EUR N° 20185

State of progress:

Partners
(CO) SIDENORI+D
Responsible:  Mr Juan José LARAUDOGOITIA Direct line: +(34) 944/871 893
Organisation: SIDENOR I+D Direct fax: +(34) 944/871 844 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: juan_j_laraudogoitia@sidenor.com
SA.
Department: Steelmaking
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
P) Cs™m
Responsible: Dr. Maria Rita RIDOLFI Direct line: +(39) 06/505 53 16
15/09/2005 DGRTD G.5
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Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address. Viadi Castel Romano 100/102
1T-00128 ROMA

Direct fax: +(39) 06/505 54 61
e-mail: m.ridolfi@c-s-m.it

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/013 C3.2/97 903.500 542.100 42 (Mths)

Starting
Dates:

Ending Actual

1/07/1997 31/12/2000 31/12/2000

Title: Behaviour of argon gas bubblesin casting machine

OBJECTIVESAND CONTENTS

The main goals of this research project are:

- to describe the behaviour of the argon gas bubbles coming from the submerged
entry nozzle into the casting machine with different sealing techniques and
the characteristics of the casting processes used;

- to define the optimum gas injection mode with respect to casting, macro-
cleanness of dabsand, if possible, to index defects on sheets;

- to defineindicators of critical periods of casting in terms of mould
meniscus perturbations.

State of progress:  Research completed; publication EUR N° 20193
Partners

(CO) IRSID
Responsiblee Mr Marc BURTY
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line: +(33) 3/87 70 43 29
Direct fax: +(33) 3/87 70 41 00

e-mail: marc.j.burty@sidmar.arcelor.com

P) Cs™m
Responsible:  Dr. Michele DE SANTIS
Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address: Viadi Castel Romano 100/102
1T-00128 ROMA

Direct line: +(39) 06/505 58 31

Direct fax: +(39) 06/505 54 52/61
e-mail: m.desantis@c-s-m.it

P) TKS
Responsible: Dipl.-Ing. Michael GESELL
Organisation: TKS

Telephone: +(49) 203/52-276 80
Fax: +(49) 203/52-431 08

THYSSEN KRUPP STAHL e-mail:
Address. Oxygenstahlwerk 2, QW
DE-47161 DUISBURG
Contract N° Reference N° Budget (€) Funding (€) Duration Dat Starting Ending Actual
ates:

7210-PR/014 C3.3/97 1.377.500 826.500 42 (Mths)

1/07/1997 31/12/2000 31/12/2000

Title: Theformation and prevention of scale during twin roller strip casting

OBJECTIVESAND CONTENTS

Scale formed on the surface of steel cast in the twin roller direct casting
process resultsin yield loss and product quality problems. Thisresearch
project will examine the mechanisms of scale formation and methods for its
reduction. Shrouding and cooling systems to minimise scale formation will be
investigated. The properties of scale will be characterised. Pickling
processes will be studied. Stedl gradesinclude silicon steelsaswell aslow
and medium carbon steels. Laboratory investigations and tests on pilot casters
will be carried out.

State of progress:  Research completed; publication EUR N° 20192

Partners

(CO) MPIE
Responsible: Dr.-Ing. Karl-Hermann TACKE

15/09/2005 DGRTD G.5

Direct line: +(49) 6831/47-3389
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Organisation:

Address:

MPIE

MAX-PLANCK-INSTITUT FUR
EISENFORSCHUNG GmbH

Max-Planck-Strasse 1
DE-40237 DUSSELDORF

Direct fax:
e-mail:

+(49) 6831/47-4588

kh.tacke@dillinger.de

P
Responsible:
Organisation:

Address:

BRITISH STEEL

Mr G.L. THOMPSON
CORUS UK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Telephone:
Fax:
e-mail:

+(44) 1642/46 71 44
+(44) 1642/46 03 21

IRSID
Responsible:
Organisation:

P

Address:

Dr. Vincenzo LANTERI
ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 47 07
+(33) 3/87 7047 11

vincenzo.lanteri@ar celor.com

TKS
Responsible:
Organisation:

P

Department:
Address:

Dr.-Ing. Dieter SENK
TKS
THYSSEN KRUPP STAHL AG

Direct line:
Direct fax:
e-mail:

FQP-WV -Verfahrensentwicklung und Pilotfertigung

Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG

+(49) 203/52 44969
+(49) 203/52 40596

senk @tks.thyssenkrupp.com

Contract N°
7210-PR/015

Reference N°

Budget (€) Funding (€)

C3.4/97 1.377.000  826.200

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/07/1997 31/12/2000 31/12/2000

Title: Finesteel alloying during continuous casting

OBJECTIVESAND CONTENTS

Previoustrialsin alloying liquid steel during continuous casting have not led

toindustrial applications despite encouraging metallurgical results. This

research project will completely reconsider this question from both theoretical

and practical points of view. Three techniqueswill be studied in particular:
- Othe addition of reagentsin the tundish;

- Otheinjection in anew submerged entry nozzle;

- Otheinjectionin ahollow jet nozzle.

Each solution will be developed with the support of dedicated mathematical and

physical modelling and laboratory, pilot and industrial trials.

State of progress:

Partners

CRM
Responsible:
Organisation:

(CO)

Address:

Mr Paul NAVEAU
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Research completed; publication EUR N° 20184

Direct line:
Direct fax:
e-mail:

+(32) 4/254 64 06
+(32) 4/254 62 62

naveau@rdmetal.ulg.ac.be

CsMm
Responsible:

P

15/09/2005

Dr. Michele DE SANTIS

Direct line:

DGRTD G.5

+(39) 06/505 58 31

Page 78 of 489




ECSC Programme

Technical Group C3:" Casting and Solidification”

Organisation: CSM Direct fax: +(39) 06/505 54 52/61
CENTRO SVILUPPO MATERIALI SPA e-mail: m.desantis@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
(P) IRSID
Responsiblee Mr Hervé TAVERNIER Direct line: +(33) 4/79 89 36 08
Organisation: UGINE Direct fax: +(33) 4/79 89 38 24
UGINE SAVOIE e-mail: herve.tavernier @ugitech.arcelor.com
Address:  Avenue Paul Girod
FR-73403 UGINE CEDEX
(P) VDEH
Responsible: Dipl.-Ing. Sigurd RODL Direct line: +(49) 211/6707-294
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: sigurd.roedl@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSELDORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/016 C3.5/97 750500  450.300 54 (Mths) Dates: 10711997 31/12/2000 31/12/2001

Title: Measurement and modelling of crater end position and shape during transient casting conditions

OBJECTIVESAND CONTENTS

The main objective of this research project is to minimise centre segregation
especially under transient casting conditions. The project will undertake
measurement and modelling of crater end position and shape during transient
casting conditions. An innovative soft reduction concept is proposed where the
bloom is preformed in the mould with an ellipse-like shape in order to promote
soft reduction.

State of progress:  Research completed; publication EUR N°

Partners
(CO) MEFOS
Responsible: Mr Ralph NYSTROM Direct line: +(46) 920/20 19 08
Organisation: MEFOS Direct fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: ralph.nystrom@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA

(P)  INEXA PROFIL

Responsiblee Mr Mikael MAGNUSSON Telephone: +(46) 920/736 68
Organisation: |INEXA PROFIL Fax: +(46) 920/735 28
INEXA PROFIL e-mail:
Address: Box 927
SE-971 28 LULEA
P) RAUTARUUKK
Responsiblee Mr Markus JAUHOLA Direct line: +(358) 8/849 2432
Organisation: RAUTARUUKKI Direct fax: +(358) 8/849 2993
RAUTARUUKKI OYJ e-mail: markus.jauhola@rautaruukki.com
Address:  Rautaruukintie 155
FI-92101 RAAHE
P) TUC
Responsible:  Prof. Dr. -Ing. Karl-Heinz SPITZER Direct line: +(49) 5323/72 26 44
Organisation: TUC Direct fax: +(49) 5323/72 31 20
TECHNISCHE UNIVERSITAT CLAUSTHAL e-mail: karl.heinz.spitzer @tu-clausthal.de
Address:  Robert-Koch-Strasse 42
DE-38678 CLAUSTHAL-ZELLERFELD
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Contract N°
7210-PR/017

Reference N° Starting Ending Actual
C3.6/97 1/07/1997 31/12/2000 31/12/2000

Budget (€) Funding (€)
1.495.000  897.000

Duration

42 (Mths) Dates.

Title: Application of surface and internal quality forecasting and casting engineering monitoring to the online quality prediction
of continuously cast semis

OBJECTIVESAND CONTENTS

The aim of this project isto enable prediction of both surface and internal
quality of as-cast semis, on-line, on aper metre basis. Thiswill facilitate
direct connection of the caster to downstream processing. Various approaches
will be considered, including statistical methods and neural networks. On-line

displaysto assist operators will be developed, as will feedback from the
predictions to allow changes to be made to the underlying caster control

parameters.
State of progress:

Partners

Research completed; publication EUR N° 20191

(BCO) BRITISH STEEL

Responsible:  Dr. Adrian Stanton NORMANTON Direct line: +(44) 1642/77 00 66
Organisation: CORUS UK Direct fax: +(44) 1642/4579 19
CORUS RESEARCH, DEVELOPMENT & e-mail: adrian.s.normanton@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) BRITISH STEEL
Responsiblee Mr M. SHORT Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) CsMm
Responsible: Mr Antonio SPACCAROTELLA Direct line: +(39) 0744/48 72 13
Organisation: CSM Direct fax: +(39) 0744/48 72 60
CSM - SEDE DI TERNI e-mail: a.spaccarotella@c-s-m.it
Address. VialeB. Brin 218
1T-05100 TERNI
P) HUT
Responsible:  Prof. Dr. Lauri HOLAPPA Direct line: +(358) 9/451 27 57
Organisation: HUT Direct fax: +(358) 9/451 27 98
HELSINKI UNIVERSITY OF TECHNOLOGY - e-mail: lauri.holappa@tkk.fi
Laboratory of Metallurgy
Department: Dept. of Materials Science & Rock Engineering
Address. Vuorimiehentie 2
FI-02015 HUT
P) SIDENOR I+D
Responsibles  Mr Fernando ORS Direct line: +(34) 94/487 18 55
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: fernando_ors@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
=) VDEH
Responsible: Dr.-Ing. Harald PETERS Direct line: +(49) 211/6707 311
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Organisation: VDEH-BFI Direct fax: +(49) 211/6707 923
BETRIEBSFORSCHUNGSINSTITUT e-mail: harald.peter s@bfi.de
Address. Sohnstrasse 65
DE-40237 DUSSELDORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/018 C3.7/97 900500  540.300 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Real-timecontrol of ferritedistribution in the manufacture of stainless steel slabs free of surface defects

OBJECTIVESAND CONTENTS

The overall objective of this research project isto develop real-time
prediction of delta-ferrite content in continuous casting in order to prevent

surface and internal cracking of the stainless steel dab. The main approach

isto compare different mathematical models with direct measurements of

residud ferrite distribution in slab sampling and with laboratory quenching

tests of the same material. The resultswill also be of usein preventing
cracking during hot rolling.

State of progress:

Research completed; publication EUR N° 20189

Partners
(CO) Csm
Responsible: Mr Antonio SPACCAROTELLA Direct line: +(39) 0744/48 72 13
Organisation: CSM Direct fax: +(39) 0744/48 72 60
CSM - SEDE DI TERNI e-mail: a.spaccarotella@c-s-m.it
Address. VialeB. Brin 218
1T-05100 TERNI
P) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
P) TKN
Responsible:  Dr.-Ing. Piotr R. SCHELLER Direct line: +(49) 2151/83 3640
Organisation: TKS-NR Direct fax: +(49) 2151/83 3834
THY SSENKRUPP NIROSTA GMBH e-mail: scheller.piotr @ktn.thyssenkrupp.com
Address:  Gladbacherstrasse, 578
DE-47805 KREFELD
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/081 C3.1/98 1.752.167  1.051.300 54 (Mths) Dates:  1/07/1998 31/12/2001 31/12/2002

Title: Improved control of segregation in continuous casting & hot rolling processes

OBJECTIVESAND CONTENTS

Due to ever more stringent product quality requirements, it is necessary to

improve control of segregation in the casting and rolling processes.

The am of the proposal isto determine and quantify the factors affecting
centreline segregation and distribution to ensure segregation is minimised

and/or restricted to areasleast likely to affect final product quality or
downstream operations. Thiswill be achieved by combining plant measurements,

modelling and metallurgica assessment and taking an integrated view of the
casting and subsequent rolling procedures via lab, bloom and billet routes

for both long and flat products.

State of progress:

Partners

(BCO) BRITISH STEEL
Responsible:  Dr. Adrian Stanton NORMANTON

15/09/2005

Research completed; publication EUR N° 20886 EN

DGRTD G.5

Direct line: +(44) 1642/77 00 66
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Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail: adrian.s.normanton@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(CO) BRITISH STEEL
Responsiblee Mr Tony EMTAGE Direct line: +(44) 1642/770 075
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: tony.emtage@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(P) MFI
Responsible:  Dr.rer.nat. Hatto JACOBI Direct line: +(49) 203/999 3231
Organisation: MFI Direct fax: +(49) 203/999 4427
MANNESMANNROHREN-WERKE e-mail: hatto.jacobi@mfi.de
(MANNESMANN FORSCHUNGSINSTITUT)
Address: Ehinger Strasse 200

DE-47259 DUISBURG

(P)  IMATRA STEEL

Responsible: Dipl.-Eng. Tenho HATONEN Direct line: +(358) 5/680 25 21
Organisation: IMATRA STEEL Fax: +(358) 5/680 25 11
IMATRA STEEL OY AB e-mail: tenho.hattonen@imatr asteel .fi
Address:  John Stenberginranta 2
FI-00530 HEL SINKI
P) IRSID
Responsible: Dr. M. BOBADILLA Direct line: +(33) 3/87/70 42 26
Organisation: ARCELOR Direct fax: +(33) 3/87/70 41 14
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

(P)  SIDENORI+D

Responsible: Mr José Manuel LLANOS Direct line: +(34) 94/487 18 95
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: jose_m_llanos@sidenor.com
SA.
Department: Forging, Rolling & Casting
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
P) CSM
Responsible:  Dr. Michele DE SANTIS Direct line: +(39) 06/505 58 31
Organisation: CSM Direct fax: +(39) 06/505 54 52/61
CENTRO SVILUPPO MATERIALI SPA e-mail: m.desantis@c-s-m.it
Address. Viadi Castel Romano 100/102
1T-00128 ROMA
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Reference N°
C3.2/98

Contract N°
7210-PR/082

Budget (€) Funding (€)
1.749.000 1.049.400

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1998 31/12/2001 31/12/2001

Title: Self condition monitoring of continuous casting machines

OBJECTIVESAND CONTENTS

In the continuous casting process the effectiveness of plant condition
monitoring methods is restricted by the severe conditions which make most of
the measuring methods unreliable or expensive to maintain.

The aim of this project isto develop new techniques and to improve existing
techniques of monitoring and to improve the condition of continuous casting
machines on both an on-line and regular off-line basis. This will provide
reliable cost-effective methods to ensure an improved maintenance program for
billet, bloom and slab casters, which will aso indicate when casting machine
condition is starting to deteriorate to the point where cast product quality
suffers. The information obtained will be processed by the development of
rule-sets and modelling to enable the installation of reliable and accurate
plant condition monitoring systems, to assist prediction of maintenance
requirements and thereby improve semi-finished product quality.

State of progress:  Research completed; publication EUR N°

Partners

(BCO) BRITISH STEEL
Responsible:  Dr. Adrian Stanton NORMANTON
CORUS UK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Organisation:

Address:

Direct line:
Direct fax:
e-mail:

+(44) 1642/77 00 66
+(44) 1642/45 79 19
adrian.s.nor manton@cor usgr oup.com

P) BRITISH STEEL
Responsible:  Mr Brian PATRICK
CORUS UK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Organisation:

Address:

Direct line:
Direct fax:
e-mail:

+(44) 1642/77 00 38
+(44) 1642/46 03 21
brian.patrick @cor usgroup.com

P) HOOGOVENS
Responsible:  Dr. Richard MOSTERT
CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Postbus 10000
NL-1970 CA IIMUIDEN

Organisation:

Address:

Direct line:
Direct fax:
e-mail:

+(31) 251/49 47 04
+(31) 251/47 02 36
richard.mostert@cor usgroup.com

P) SIDENOR I+D
Responsible: Dr. Gonzalo ALVAREZ DE TOLEDO
SIDENOR I+D

SIDENOR INVESTIGACION Y DESARROLLO
SA.

Barrio Ugarte 9/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Organisation:

Address:

Direct line:
Direct fax:
e-mail:

+(34) 94/487 18 54
+(34) 94/487 18 81 or 44
gonzalo_alvarez@sidenor.com

=) IRSID
Responsible:
Organisation:

Mr Marc WINTZ

ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Address:

Direct line:
Direct fax:
e-mail:

+(33) 3/8770 4009
+(33) 3/8770 4100

(P) ACERALIA
Responsible: Mr Luis Fernando SANCHO MENDEZ

15/09/2005 DGRTD G.5

Direct line:

+(34) 98/512 63 58
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Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: luis-fernando.sancho@ar celor.com
Department: Innovacién e Investigacion Iron and steel making
Address: Centro de Desarrollo Tecnolégico

Apartado 90
ES-33480 AVILES
P) FUNDACION LABEIN

Responsiblee Mr Mikel EMALDI Direct line: +(34) 94/489 25 00
Organisation: FUNDACION LABEIN Direct fax: +(34) 94/489 24 20
FUNDACION LABEIN e-mail: emaldi@labein.es
Address. Parque Technologico de Bizkaia
C/Geldo, Edificio 700
ES-48160 DERIO
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/083 C3.3/98 1012500  607.500 42 (Mths) Dates:  1/07/1998 31/12/2001 31/12/2001

Title: Improvement of casting fluxes & slags by minimization of environment-polluting & corrosive contituents (fluorine, alkali)

OBJECTIVESAND CONTENTS

Fluorides and alkali metal oxides are widely used as strong fluxing agents for
casting fluxes and dags. These components do, however, originate voldtile
compounds harmful to the workers hedlth. The proposed project will provide
essential information necessary for the production of environment friendly
mould powders and dags. Thisincludesthe study of the formation mechanism
of the volatiles, theindividuation of fluxes free from fluorine and less

stable alkali metal oxides, the examination and modelling of their properties
and the development and test of fluxesin industrid trias.

State of progress:  Research completed; publication EUR N° 20645 EN

Partners
(CO) TUBERGAKADEMIE
Responsible:  Prof. Dr.-Ing. Dieter JANKE Telephone: +(49) 3731/39 31 00
Organisation:. TU BERGAKADEMIE Fax: +(49) 3731/39 24 16
TU BERGAKADEMIE, INSTITUT FUR EISEN- e-mail: ja@iest.tu-freiberg.de
UND STAHLTECHNOLOGIE
Address. Leipzigstrasse 34
DE-09596 FREIBERG
P) CsMm
Responsible: Ing. Ricardo TONELLI Telephone: +(39) 0744/48 73 00
Organisation: CSM Fax: +(39) 0744/40 73 92
CSM - SEDE DI TERNI e-mail: r.tonelli@c-s-m.it
Address. VialeB. Brin 218
1T-05100 TERNI
P) HUT
Responsible:  Prof. Dr. Lauri HOLAPPA Direct line: +(358) 9/451 27 57
Organisation: HUT Direct fax: +(358) 9/451 27 98
HELSINKI UNIVERSITY OF TECHNOLOGY - e-mail: lauri.holappa@tkk.fi
Laboratory of Metallurgy
Department: Dept. of Materials Science & Rock Engineering
Address. Vuorimiehentie 2
FI-02015 HUT
P) UGINE
Responsible:  Mr EtienneHAVETTE Direct line: +(33) 4/79 89 34 49
Organisation: UGINE Direct fax: +(33) 4/79 89 35 00
UGINE SAVOIE e-mail:
Address:  Avenue Paul Girod
FR-73403 UGINE CEDEX
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(P)  SAARSTAHL

Responsible:  Dr. Peter VALENTIN Direct line: +(49) 6898/10 38 96
Organisation: SAARSTAHL Direct fax: +(49) 6898/10 40 75
SAARSTAHL AG e-mail: peter.valentin@saar stahl.de

Department: Abt. 551/4, Secundary Metallurgy
Address: Bismarkckstrasse, 57-59

DE-66330 VOLKLINGEN

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/084 C3.4/98 1.727.000  1.036.200 48 (Mths) Dates:  1/07/1998 31/12/2001 30/06/2002

Title: Determination of high temperature surface crack formation criteria in continuous casting and thin slab casting

OBJECTIVESAND CONTENTS

Surface cracking is a serious problem in continuous casting. Although several
investigations have been carried out in the past and have lead to
considerable improvement, thereis till astrong need to further reduce
surface cracking. Thisresearch aims at determining surface crack formation
criteriain continuous casting and thin slab casting. Thiswill enableto use
rules for the choice of << process with reduced cracking risk >> for as-cast
products. The work will combine laboratory studies, mathematical modelling
and industrial trials. The work in this project is performed in conjunction
with the start-up of three most advanced casting machines currently built in
Europe. Cracking problems, which may occur intheinitial phase of these
casters, can be immediately analysed with the numerical and physica
simulations developed in thisresearch Thiscould help optimise casting
parameters and cooling strategies.

State of progress:  Research completed; publication EUR N° 20897 EN

Partners
(CO) IRSID
Responsible: MrsLaure CONDAMIN Direct line: +(33) 3/87 70 40 21
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 00

ARCELOR RESEARCH SA. e-mail: laure.condamin@ar celor .com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

P) TKS
Responsible: Dr.rer.nat. Wolfgang JAGER Direct line: +(49) 203/52 44 549
Organisation: TKS Direct fax: +(49) 203/52 44 591

THYSSEN KRUPP STAHL AG e-mail: jaeger @tks.thyssenkrupp.com
Department: 360 FQP-MK-PM
Address: Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG

=) MPIE
Responsiblee Mr KOENIG Telephone: +(49) 211/6792-258
Organisation: MPIE Fax: +(49) 211/6792-268

MAX-PLANCK-INSTITUT FUR e-mail:
EISENFORSCHUNG GmbH

Address: Max-Planck-Strasse 1
DE-40237 DUSSELDORF
P) DILLINGER

Responsible:  Dr.-Ing. Helmut LACHMUND Direct line: +(49) 6831/47-3392
Organisation: AGDH Direct fax: +(49) 6831/47-3684
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail: helmut.lachmund@dillinger .biz
HUTTENWERKE

Address:. Werkstralle, 1
DE-66763 DILLINGEN/SAAR

P) RUUKKI
Responsiblee Mr Markus JAUHOLA Direct line: +(358) 8/849 2432
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RAUTARUUKKI
RAUTARUUKKI OYJ
Rautaruukintie 155
FI-92101 RAAHE

Organisation: Direct fax: +(358) 8/849 2993
e-mail: markus.jauhola@rautaruukki.com

Address:

Contract N° Reference N° Budget (€) Funding (€)
7210-PR/085 C3.5/98 1.703.500 1.022.100

Starting Ending Actual
1/07/1998 31/12/2001 31/12/2001

Duration

42 (Mths) Dates.

Title: Direct application of direct cast steel products

OBJECTIVESAND CONTENTS

In the proposed project afurther cutting of the production route making wide
steel strip is to beinvestigated. Using the double roller method as an
example of near-net shape casting, different ways of in-line strip treatment
shall be investigated to optimisethe strip properties for subsequent
gpplications. The behaviour of the near-net-shape cast steel in the
manufacturing of productsisunknown, particularly when the steel sheets
shall be applied directly for products without any cold rolling. The aimed
product groups are e.g. high strength parts for the automotive production,
fixing partsfor shelves, pipeswith longitudina welding or wear resisting

plates.

State of progress:
Partners

(CO) TKS
Responsible:
Organisation:

Department:
Address:

Research completed; publication EUR N°

Dr. Willi SCHMITZ

TKS

THYSSEN KRUPP STAHL AG
360 FQP-WV-VP

K ai ser-Wilhel mstrasse 100
DE-47166 DUISBURG

Direct line:
Direct fax:
e-mail:

+(49) 203/52-44984
+(49) 203/52-40596

schmitzw@tks.thyssenkr upp.com

RWTH
Responsible:
Organisation:

P

Address:

Prof. Dr.-Ing. Reiner KOPP
IBF-RWTH

INSTITUT FUR BILDSAME FORMGEBUNG DER
RWTH

Intzestrasse 10
DE-52072 AACHEN

Direct line:
Direct fax:
e-mail:

+(49) 241/80 959 07
+(49) 241/8888 234

P
Responsible:
Organisation:

Address:

BRITISH STEEL

Mr G.L. THOMPSON
CORUS UK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Telephone:
Fax:
e-mail:

+(44) 1642/46 71 44
+(44) 1642/46 03 21

IRSID
Responsible:
Organisation:

P

Address:

Mr Patrice VICENTE-HERNANDEZ
ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 40 99
+(33) 3/87 70 4100

CRM
Responsible:
Organisation:

P

Department:
Address:

15/09/2005

Mr Christian MARIQUE
CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Programme coordination & Edition services
Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

DGRTD G.5

Direct line:
Direct fax:
e-mail:

+(32) 4/254 63 22
+(32) 4/254 63 63

marique@rdmetal.ulg.ac.be
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(P59)

BE-4000 LIEGE
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-PR/139 C3.1/99 1.368.625  821.175 36 (Mths) ates: 1/07/1999 30/06/2002 30/06/2002

Title: New approaches of theinitial solidified shell formation mechanismsin the continuous casting mold

OBJECTIVESAND CONTENTS

Increasing demands for product quality in continuous casting of billets, blooms
and dabs asks for an improved knowledge of the phenomenathat occur at the
meniscusin themold. The overall objective of this project isto develop new
methods of investigation in order to have a better insight into the initial
solidified shell formation and therefore to identify new casting conditions for
the improvement of the products quality. Thiswill be achieved by studying, on
the one hand, the interaction between the lubricant (oil or powder) and the
solidified shell and, on the other hand, by studying the associated mold

process parameters. The main part of the work will consist in smulation test,
industrial characterisations and numerical modelling.

State of progress:

Research completed; publication EUR N° 20947 EN

Partners
(CO) IRSID
Responsiblee MsM. ROSCINI Direct line: +(33) 3/87 70 40 31
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 00
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) VDEH-BFI
Responsible: Dr.-Ing. Oliver PUTZ Direct line: +(49) 211/6707-355
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: oliver .puetz@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) CSM
Responsible:  Dr. Michele DE SANTIS Direct line: +(39) 06/505 58 31
Organisation: CSM Direct fax: +(39) 06/505 54 52/61
CENTRO SVILUPPO MATERIALI SPA e-mail: m.desantis@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) ACERALIA
Responsible: Mr Luis Fernando SANCHO MENDEZ Direct line: +(34) 98/512 63 58
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: luis-fernando.sancho@ar celor.com
Department: Innovacién e Investigacion Iron and steel making
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
=) IEVB
Responsible:  Prof. Dr.-Ing R. SCHOLZ Telephone: +(49) 5323/72 20 32
Organisation: |EVB Fax: +(49) 5323/72 3155
INSTITUT FUR e-mail:
ENERGIEVERFAHRENSTECHNIK &
BRENNSTOFFTECHNIK (IEVB)
Address. Agricolastrasse 4
DE-38678 CLAUSTHAL-ZELLERFELD
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Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-PR/141 C3.3/99 599.500 359.700 42 (Mths) ates: 1/07/1999 31/12/2002 31/12/2002
Title: Castability & surface quality of steels microalloyed with Ti or TiNb in continuous casting of slabs, thin slabs and beam
blanks

OBJECTIVESAND CONTENTS

The project isaimed at improving the castability and surface qudity of Ti and
TiNb micro-alloyed steels of medium and high Ti content (Ti 0.06 to 0.25 %, Nb
?0.06 %) in continuous casting of thin slabs and beam blanks. The
investigations will be focused on EAF stedl for long and flat products (N
content 80-100 ppm) aswell as on high strength structural steelsto be
produced from converter steel (N<80 ppm) viathin slab casting and direct
rolling of hot strip. Through analysis of different industrial situations and
laboratory simulations possible causes of increased proneness for breakouts and
the information of transverse cracks and other surface defects will be studied.
The precipitation of Ti-containing phases prior to hot rolling will be
investigated. Appropriate modifications of the working practice will be
developed and tested under industrial conditions.

State of progress:  Research completed; publication EUR N° 20812 EN

Partners
(CO) IFW
Responsible: Prof. Dr. Alfred KOTHE Direct line: +(49) 351/465 93 24
Organisation: |FW Direct fax: +(49) 351/465 93 20

LEIBNIZ-INSTITUT FUR FESTKORPER - UND e-mail: a.koethe@ifw-dresden.de
WERKSTOFFORSCHUNG DRESDEN e.V.

Address: Helmholtzstrasse 20
DE-01069 DRESDEN
P) PROFILARBED

Responsible:  Mr BorisDONNAY Direct line: +(352) 53/13 21 74
Organisation:. PROFILARBED Direct fax: +(352) 54/79 64
Profil ARBED S.A. e-mail: boris.donnay@ar celor.com

Address: 66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

P) CRM
Responsiblee MrsGisele WALMAG Direct line: +(32) 4/254 64 74
Organisation: CRM Direct fax: +(32) 4/254 64 44
CENTRE DE RECHERCHES METALLURGIQUES e-mail: walmag@r dmetal.ulg.ac.be
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

(P59)
BE-4000 LIEGE
P) TKS
Responsible: Dr.rer.nat. Wolfgang JAGER Direct line: +(49) 203/52 44 549
Organisation: TKS Direct fax: +(49) 203/52 44 591
THYSSEN KRUPP STAHL AG e-mail: jaeger @tks.thyssenkrupp.com

Department: 360 FQP-MK-PM
Address. Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
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Contract N° Reference N° Starting Ending Actual
7210-PR/142 C3.4/99 1/07/1999 31/12/2002 31/12/2002

Budget (€) Funding (€)
1.218.600 731.160

Duration

42 (Mths) Dates.

Title: Detection and measurement of asymmetric flow in the mould and assessment of its effect on product quality of continuously

cast slabs

OBJECTIVESAND CONTENTS

The flow of steel in the mould of continuous slab casting machines, which can
be extremely complex, has alarge impact on final product quality leading to
entrainment of argon bubbles, powder and mould dag in the solidifying strand
and in the worst case breakouts. The aims of the project are: the devel opment
of advanced simulation methods in addition to instrumentation systems; the
detection and measurement of the flow of steel in the mould of dab casters
using thermocouples and el ectromagnetic measuring devices. Theimpact of flow
conditions and asymmetric flow on product quality will be investigated over the
range of casting speeds and strand dimensions available to the partners. The
wished aim isto display dynamically to operators the flow of steel in the

mould and to highlight conditions del eterious to as-cast semi-finished product

quality.
State of progress:  Research completed; publication EUR N° 20887 EN
Partners
(BCO) BRITISH STEEL
Responsible:  Dr. Adrian Stanton NORMANTON Direct line: +(44) 1642/77 00 66
Organisation: CORUS UK Direct fax: +(44) 1642/45 79 19
CORUS RESEARCH, DEVELOPMENT & e-mail: adrian.s.normanton@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
(CO) BRITISH STEEL
Responsiblee Mr D. SCOONES Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) MEFOS
Responsible:  Mr Ulf SIOSTROM Direct line: +(46) 920/20 19 31
Organisation: MEFOS Direct fax: +(46) 920/25 58 32
MEFOS, METALLURGICAL RESEARCH e-mail: ulf.5jostrom@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
=) VDEH-BFI
Responsible: Dr.-Ing. Oliver PUTZ Direct line: +(49) 211/6707-355
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: oliver.puetz@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
=) IRSID
Responsiblee Mr J.M. GALPIN Direct line: +(33) 3/87 70 40 04
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 00
ARCELOR RESEARCH SA. e-mail: jean-marie.galpin@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Technical Group C3 has 35 Projectsand 135 Partners
Total Projects: 107 - Total Partners: 408

15/09/2005
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-EB/504 D1.1/94 740304  435.900 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997

Title: Development of the beam blank manufacturing route to achieve the production of high quality structural sections and to
enable new product development

OBJECTIVESAND CONTENTS

The overall objective of the proposed research is the development of ahigh

quality beam blank manufacturing route with the potentia for new product
development using advanced casting and rolling technologies. Theindustrial
gpplication of new routes based for alarge part on the near net shape casting
concept undoubtedly allows a drastic decrease in processing costs. However it
aso opens up the question of the possible effect of asmaller reduction rate

during the rolling of semis on the final properties of the products. For

sections, which under the conventional route are processed by appropriate
thermomechanical treatments during rolling, this aspect is particularly

important. On the other hand, the beam blank offers the possibility of enabling
more difficult sectionsto be rolled, and this project will take amajor step

forward in seeking to develop a methodology for exploiting this. The project is
intended to be amultipartner work programme with involvement of CRM in beam
blank property enhancement through the application of powder injection in the
mould and of original casting technologies, Profil ARBED examining the rolling of
beam blanks in mill trials and British Steel developing beam blank technology as
part of an integrated manufacturing route.

State of progress:  Research completed; publication EUR N° 19868
Partners
(CO) PROFILARBED

Responsible:  Mr GeorgesAXMANN Direct line: +(352) 5820-28 70
Organisation: PROFILARBED Direct fax: +(352) 54 79 64
Profil ARBED S.A. e-mail: georges.axmann@pr ofilarbed.lu

Address: 66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

P) CRM
Responsible: Mr Christian MARIQUE Direct line: +(32) 4/254 63 22
Organisation: CRM Direct fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: marique@rdmetal.ulg.ac.be
ASBL

Department: Programme coordination & Edition services
Address:  Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-EB/810 D1.1/95 768.000  460.800 42 (Mths) Dates:  1/07/1095 31/12/1998 31/12/1998

Title: Assessment of long product defects

OBJECTIVESAND CONTENTS

The objectives of the proposed research can be summarised as follows:
- enhancement of the hot deformation behaviour of CC semis through athermal
treatment combining "on-line" cooling at the caster below the critical
point and a subsequent self-reheating of the cast strand;
- improvementsto the surface quality of rolled products through the use of
billets with unusually large corner radii (up to 1/3rd of the cast size);
- provision of acomputer-based system which will enable the rolling history
of any defect found in along product to be determined. The system will
initially be developed with reference to billets, and possibly extended to
other long products at alater stage. Consideration will be given
initially to rolling operations but the intention is to extend the system
upstream to cover reheating, and downstream to include finishing
operations.
The ways and means of achieving the objectives involve model development, plant
trias in the continuous casting and mill areas, and product investigation. The
programme for model devel opment includes the formulation of Finite Element
Models and their validation against plant data. Information from the models
will then beincorporated in adatabase. Plant trias are to include innovative
casting and rolling of the resulting product.

State of progress:  Research completed; publication EUR N° 19869
Partners
(CO) BRITISH STEEL

Responsible: Dr.B.M.ADDERLEY Telephone: +(44) 1642/46 71 44
Organisation: CORUS UK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) ACENOR I+D

Responsible: Mr Juan Jose LARAUDOGOITIA Direct line: +(34) 944/871 893
Organisation: SIDENOR I+D Direct fax: +(34) 944/871 844 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: juan_j_laraudogoitia@sidenor.com
SA.

Department: Steelmaking
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-EB/108 D1.2/95 927.000  556.200 48 (Mths) Dates:  1/07/1995 30/06/1999 30/11/1999

Title: Improved atmosphere control for product quality and combustion efficiency in reheating fur naces

OBJECTIVESAND CONTENTS

In order to improve the surface quality of steel products and to achieve high
energy savingsin hot ralling plants, it is necessary to control the atmosphere

in each zone inside the reheating furnaces reliably.

Theaim of the planned research project isto develop an improved control system
for the air-fuel ratio in each zone using combustion gas analysis and model-
supported process control. Real-time determination of physical characteristics

is also needed to adjust the globa air-fuel-ratio of furnaces. A feed-forward
strategy for improved control shall be developed. Quasi-simultaneous combustion
gas analysis at multiple locations inside the furnace shall be installed.
Combustion gas analysis shall be introduced step-by-step to improve control of
the air-fud ratio.

State of progress:  Research completed; publication EUR N° 19855

Partners
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(CO) VDEH
Responsible: Dr.-Ing. Rolf KLIMA Direct line: +(49) 211/670 72 84
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: rolf klima@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSELDORF
(P) IRSID
Responsible: Dr. Gérard GRIFFAY Direct line: +(33) 3/87 70 43 83
Organisation: IRSID Direct fax: +(33) 3/87 70 41 04
IRSID - THEMEF e-mail: gerard.griffay@arcelor.com
Address. Voie Romaine- BP 30 320
FR-57283 MAIZIERES-LES-METZ CEDEX
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EB/901 D1.3/95 589.500  353.700 47 (Mths) Dates:  1/11/1995 31/10/1998 30/11/1999

Title: Improved atmosphere control for product quality and combustion efficiency in reheating fur naces

OBJECTIVESAND CONTENTS

The aim of the project isto improve the quality of rolled products and increase
the capacity of existing furnaces by combining electrical heating and combustion
heating. The lower energy consumption and decreased oxidation of steel will be
achieved through computer simulation of gas flow, temperature cal cul ations of
heated stock, studies and evaluation of scale formation and gas analysisin

pilot and production furnaces.

State of progress:  Research completed; publication EUR N° 19855

Partners
(CO) MEFOS
Responsiblee M Sc Anders RENSGARD Direct line: +(46) 920/20 19 78
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: anders.rensgard@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
P) RUUKKI
Responsiblee Mr Harri TUOMELA Direct line: +(358) 8/849 26 68
Organisation: RAUTARUUKKI Direct fax: +(358) 8/849 43 85
RAUTARUUKKI OYJ e-mail: harri.tuomela@rautaruukki.com
Department: Strip Products, Development
Address: Rautaruukintie 155
FI-92101 RAAHE
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EB/309 D1.1/96 788.000  472.800 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Descaling adherent scales while reducing hot bar heat losses

OBJECTIVESAND CONTENTS

The main objective of this research project isto define operating
recommendations in order to improve the surface quality of steel grades
recognised as difficult, for primary and secondary descaling, while saving
energy and reducing operating costs, and perhaps allowing new rolling
practices. Particular attention will be paid to scae-sted interface
morphology, temperature path, thermomechanical stresses at the scale-metal
interface, and thermohydraulic phenomena.

State of progress:  Research completed; publication EUR N° 19856

Partners

(CO) IRSID

Responsiblee MsN. MIKLER
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Organisation: IRSID Direct fax: +(33) 3/87 70 41 04
IRSID - THEMEF e-mail: nathaliemikler @ar celor.com
Address. Voie Romaine- BP 30 320
FR-57283 MAIZIERES-LES-METZ CEDEX

P) MEFOS
Responsible:  Dr. Magnus JARL Direct line: +(46) 920/20 19 72
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: magnus,jarl@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/019 D1.1/97 1552500 931500 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Oxidation and decarburisation of high carbon, special and general steels

OBJECTIVESAND CONTENTS

The am of this proposal isto improve understanding of the related effects of
scale formation and surface decarburization that arise from oxidation during
steel reheating in order to meet increasingly stringent surface quality
requirements and decarburization specifications of general, special and high
carbon steels.

Laboratory measurements will be used to derive fundamental datarelated to
scale formation and decarburization under arange of conditions for
incorporation into a predictive mathematical model. Thismodel will be
extended by pilot plant and works trials to accommodate changes in the
oxidation kinetics arising from the effect of sample geometry on scale
adhesion.

State of progress:  Research completed; publication EUR N°
Partners
(CO) BRITISH STEEL

Responsible: Mr Henry MARSTON Direct line: +(44) 1709/82 51 51
Organisation: CORUSUK Direct fax: +(44) 1709/825337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: henry.marston@cor usgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) HOOGOVENS

Responsible: Dr. PetrusHenk BOLT Direct line: +(31) 251/499 847
Organisation: CORUSNL Direct fax: +(31) 251/470 242
IIMUIDEN TECHNOLOGY CENTRE e-mail: henk.bolt@corusgroup.com

Department: CRDT PRC RMS SUT - (3F22 1-334)
Address:  Postbus 10000
NL-1970 CA IIMUIDEN

=) IRSID
Responsible:  Mr Guillaume LEPRINCE Direct line: +(33) 3/87 70 47 18
Organisation:. ARCELOR Direct fax: +(33) 3/87 7047 11

ARCELOR RESEARCH SA. e-mail: guillaume.leprince@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

P) MEFOS
Responsible:  Dr. John NISKA Direct line: +(46) 920/20 19 86
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: john.niska@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
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=) VDEH
Responsible:
Organisation:

Address:

Dr.-Ing. Rolf KLIMA
VDEH-BFI

BETRIEBSFORSCHUNGSINSTITUT
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line: +(49) 211/670 72 84

Direct fax: +(49) 211/670 72 05
e-mail: rolf.klima@bfi.de

Contract N°
7210-PR/020

Reference N°

Budget (€) Funding (€)

D1.2/97 859.500 515.700

Duration
42 (Mths)

Dates:

Starting Ending Actual
1/07/1997 31/12/2000 31/12/2000

Title: Optimization of beam reheating conditionsin the reheating furnace

OBJECTIVESAND CONTENTS

Near net shape casting is currently the most competitive technology for
producing beams. Prior to rolling, large beam blanks from continuous casting
machines are reheated in awalking beam furnace which reheats both hot and cold
charges aswell as different beam blank profiles. The object of this research
project isto optimise operation of the furnace with particular emphasis on the

following topics:

- Otemperature homogeneity improvements;
- Oimproving descalability;

- Ominimising scale losses;

- Oincreasing productivity;

- Ometallurgical aspects;

- Oreducing energy consumption;

- ONOXx reduction.
State of progress:
Partners

(CO)
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20194

PROFILARBED

Mr Guy FINK
PROFILARBED

Profil ARBED S.A.

66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

Telephone:
Fax:
e-mail:

+(352) 53 13 21 00
+(352) 54 79 64
guy.fink@ar bed-rech-isdnl.restena.lu

P) CSM
Responsible:
Organisation:

Address:

Ing. Ambrogio MILANI

CsMm

CENTRO SVILUPPO MATERIALI
Corso Perrone 24/A

1T-16152 GENOVA CORNIGLIANO

Direct line:
Direct fax:
e-mail:

+(39) 010/651 34 98
+(39) 010/651 80 49
am.milani@c-s-m.it

P) TECHINT
Responsible:
Organisation:

Address:

Ing. Riccardo FERRANDO
TECHINT

TECHINT ITALIMPIANTI
Torre Shipping

ViaDe Marini, 53

1T-16149 GENOVA

Telephone:
Fax:
e-mail:

+(39) 010/605 47 69
+(39) 010/605 49 26
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Contract N°
7210-PR/021

Reference N°

Budget (€) Funding (€)

D1.3/97 1.398.500  839.100

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/07/1997 31/12/2000 31/12/2000

Title: New steel generation for high strength, large diameter wire-rods

OBJECTIVESAND CONTENTS

This project aimsto develop a new generation of high carbon (0.8 - 0.85%)
steels for high strength wire-rods of large diameter (13 mm) suitable for
producing cold drawn wires of 4 - 11 mm diameter, tensile strength 1560 - 2100
MPaand good ductility. In close association with this objective, work will be
carried out on adapting this range of products to mechanical descaling. This
aim will be achieved by optimising the thermomechanical treatment parameters
and the steel composition. Extensive industrial and |aboratory trias will be

carried out.
State of progress:
Partners

(CO) CsM

Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20195

Ing. Ettore ANELLI

CSM

CENTRO SVILUPPO MATERIALI
Viadi Castel Romano 100
1T-00128 ROMA EUR

Direct line:
Direct fax:
e-mail:

+(39) 06/505 52 69
+(39) 06/505 54 61
e.aneli@c-s-m.it

P) CEIT
Responsible:
Organisation:

Address:

Dr. José Maria RODRIGUEZ IBABE
CEIT

CENTRO DE ESTUDIOS E INVESTIGACIONES
TECNICAS DE GIPUZKOA

Po. de Manuel Lardizabal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

Direct line:
Direct fax:
e-mail:

+(34) 943/21 28 00
+(34) 943/2130 76
jmribabe@ceit.es

P) MITTAL STEEL HAMBU

Responsible:
Organisation:

Department:
Address:

Dr.Karl STERCKEN
MITTAL

MITTAL STEEL HAMBURG
Technical Services
Dradenaustrasse 33
DE-21129 HAMBURG

Direct line:
Direct fax:
e-mail:

+(49) 40/7408-310
+(49) 40/7408-311

karl.stercken@mittalsteel.com

(P)  VOEST-ALPINE

Responsible:
Organisation:

Department:
Address:

Dipl. -Ing. Herbert-Adolf SCHIFFERL
VASD

VOESTALPINE STAHL DONAWITZ GmbH & Co
KG

R&D
Kerpelystrasse 199
AT-8704 LEOBEN-DONAWITZ

Direct line:
Direct fax:
e-mail:

+(43) 3842/201 46 20
+(43) 3842/201 49 26
herbert.schiffer| @voestalpine.com
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/022 D1.4/97 1.220.500 732.300 42 (Mths)

Starting Ending Actual
Dates:

1/07/1997 31/12/2000 31/12/2000

Title: Integration of reheating furnaces with rolling conditions at the roughing mill

OBJECTIVESAND CONTENTS

This project isamed at improving reheat furnace control using the feedback of
process measurements available on aroutine basis. The primary objective of
the project isto develop and demonstrate the methodology required for an
effective reheat furnace control system to improve the temperature consistency
of hot rolling feedstock discharged from reheating furnaces. The work
programme will address strip, plate and long product hot rolling practicesto
improve consistency of final product properties. Severa feedback strategies
and arange of products and furnace designs will be investigated.

State of progress:  Research completed; publication EUR N° 20196
Partners
(CO) Csm
Responsible:  Dr. Fabio SANFILIPPO
Organisation: CSM

CSM - SEDE DI TERNI
Address; ViaeB. Brin 218

1T-05100 TERNI

Direct line: +(39) 0744/487 279
Direct fax: +(39) 0744/487 270

e-mail: f.sanfilippo@c-s-m.it

=) BRITISH STEEL
Responsible:  Mr Cliff ABBOTT
Organisation: CORUSUK

CORUS RESEARCH, DEVELOPMENT &
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

Telephone: +(44) 1642/46 71 44

Fax: +(44) 1642/46 03 21
e-mail:

P) MEFOS
Responsible: Dr.Bo LEDEN
Organisation: MEFOS

MEFOS, METALLURGICAL RESEARCH
INSTITUTEAB

Address. Aronstorpsvéagen 1
SE-97125 LULEA

Direct line: +(46) 920/20 19 77
Direct fax: +(46) 920/25 50 59

e-mail: bo.leden@mefos.se

(P) SIDENOR I+D
Responsible:  Mr José Manuel LLANOS
Organisation: SIDENOR I+D

SIDENOR INVESTIGACION Y DESARROLLO
SA.

Department: Forging, Rolling & Casting
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Direct line: +(34) 94/487 18 95
Direct fax: +(34) 94/487 18 44

e-mail: jose_ m_llanos@sidenor.com
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/086 D1.1/98 905.000  543.000 42 (Mths) Dates:  1/07/1998 31/12/2001 31/12/2001

Title: Development of systemsto aid flexible rolling of long products to close toler ances by on-line calculation of loaded roll gap,
control of stand speeds and reheat

OBJECTIVESAND CONTENTS

The objective of this project isto develop meansof achieving improved
tolerances for long products given thetrend of more demanding rolling
schedules with frequent changes. Thiswill provide competitive advantage in
the future where the ability to roll profitably small orders of highly
specified material to close tolerances will be crucial. Thiswill be achieved

by a novel combination of mill sensors and process modelsto control key
parameters: loaded roll gaps, inter-stand tensions and stock temperatures.
Each partner will initially focus on one control parameter; the project will
then draw these strands together by proposing on-line control schemes.

State of progress:  Research completed; publication EUR N° 20473

Partners
(CO) BRITISH STEEL
Responsiblee Mr J.H. THORP Direct line: +(44) 1709/82 52 45
Organisation: CORUSUK Direct fax: +(44) 1709/82 53 37
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: julian.thor p@cor usgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR

P) CsMm
Responsible:  Dr. Juan Hector BIANCHI Direct line: +(39) 06/505 52 48
Organisation: CSM Direct fax: +(39) 06/505 54 61

CENTRO SVILUPPO MATERIALI SPA e-mail: j.bianchi@c-s-m.it
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

=) VDEH
Responsible: Dr.-Ing. Rolf KLIMA Direct line: +(49) 211/670 72 84
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05

BETRIEBSFORSCHUNGSINSTITUT e-mail: rolf.klima@bfi.de
Address. Sohnstrasse 65

DE-40237 DUSSELDORF

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/087 D1.2/98 1.060.500  636.300 48 (Mths) Dates:  1/07/1998 31/12/2001 30/06/2002

Title: Automatic control of roller and gag press straightening operations for sections

OBJECTIVESAND CONTENTS

In recent years, significant advances have been made in increasing the
understanding of, and the ability to control, section straightening
operations, mainly through the combination of advanced mathematical modelling
and process instrumentation/monitoring improvements. The objectives of the
project are to make full use of these advancesto develop and implement
process control systems for automatic set-up and on-line adjustment of
machine operating conditions, on the basis of feedback of both process
information and outgoing straightness measurements, in order to maintain
consistency of outgoing product straightness and, at the same time, ensure

that section residual stresses are minimised.

State of progress:  Research completed; publication EUR N° 20892 EN

Partners
(CO) BRITISH STEEL
Responsible: Mr Andrew MCGORDON Direct line: +(44) 1709/825 427
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: andrew.mcgor don@cor usgr oup.com
CENTRE

Addroce:  Mannraate Rnad
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GB- ROTHERHAM S60 3AR

=) VDEH
Responsible:  Dipl.-Phys. Werner WOESTE Direct line: +(49) 211/6707-234
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-923 234

BETRIEBSFORSCHUNGSINSTITUT e-mail: werner .woeste@bfi.de
Address. Sohnstrasse 65

DE-40237 DUSSELDORF

=) BEG
Responsible: Dipl.Ing. Kurt MELLITZER Direct line: +(43) 3862/20 8206
Organisation: BEG Direct fax: +(43) 3862/20 7579

BOHLER EDELSTAHL GMBH & COKG e-mail:
Address: Mariazellerstrasse 25
AT-8605 KAPFENBERG

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/143 D1.1/99 986500  591.900 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: New methodological approach to selective oxidation

OBJECTIVESAND CONTENTS

This proposal aimsto develop new and more sensitive techniquesin order to
understand and quantify the effect (i) of additiona (or residual) elementsin
steels and (i) additional reactive gasesin the atmosphere during annealing.
The project combinesin-situ and ex-situ surface characterisations to determine
the kinetics of oxygen adsorption, to define the nature and the in-depth
distribution of oxide precipitate as well as the development of more realistic
models taking into account oxygen adsorption at the surface and the possible
formation of mixed oxides. The understanding of the mechanisms controlling
selective oxidation and their quantification as a function of process
parameters, as also the development of predictive models will be useful to
operators to control surface quality by minimising surface defects. The
processes particularly concerned by this project are hot dip galvanising,
eectrogalvanising and all the surface treatment occurring after batch or
continuous annealing.

State of progress:  Research completed; publication EUR N° 21144 EN

Partners
(CO) IRSID
Responsible: Mr Didier LOISON Direct line: +(33) 3/87 70 47 20
Organisation:. ARCELOR Direct fax: +(33) 3/87 7047 11

ARCELOR RESEARCH SA. e-mail: didier.loison@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

(P) CRM
Responsible:  Mr Jean-Pierre SERVAIS Telephone: +(32) 4/254 63 00
Organisation: CRM Fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail:
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

(P59)
BE-4000 LIEGE
P) RWTH
Responsible: Prof. Dr.-Ing. Dieter NEUSCHUTZ Direct line: +(49) 241/802-5970
Organisation: RWTH Direct fax: +(49) 241/802-2295
LEHRSTUHL FUR THEORETISCHE e-mail: neuschuetz@mch.rwth-aachen.de

HUTTENKUNDE, RWTH AACHEN
Address. Kopernikusstrasse, 16
DE-52056 AACHEN
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Reference N°
D1.2/99

Contract N°
7210-PR/144

Budget (€) Funding (€)
1.300.500  780.300

Starting Ending Actual
1/07/1999 30/06/2002 30/06/2002

Duration

36 (Mths) Dates:

Title: New waysto improve longitudinal temperature homogeneity of dabsin reheating furnaces

OBJECTIVESAND CONTENTS

The production of high quality steel strips requires efficient waysto control
temperature uniformity along the slab length. Today, in modern re-heating
furnaces the over-heating of the dab-end istypically around 50°C, while the
dissymmetry of temperature profile as of about 20°C. These defects produce bad
thickness for heads and tails, scale incrustation and difficulties to insert
sheetsinto the rolling mill with high speed. The objective of thisresearch
isto develop new technical devicesto improve thelongitudinal temperature
homogeneity of dabsin re-heating furnaces. Simulations, experimental tests
and full-scaletrials of cooling systems, shadow masks, geometrical
transformations of walls and waste-gas exit will be performed in order to
obtain an innovative design of anew re-heating furnace.

State of progress:

Research completed; publication EUR N° 21334 EN

Partners
(CO) IRSID
Responsible: Dr. Gérard GRIFFAY Direct line: +(33) 3/87 70 43 83
Organisation: IRSID Direct fax: +(33) 3/87 70 41 04
IRSID - THEMEF e-mail: gerard.griffay@arcelor.com
Address. Voie Romaine- BP 30 320
FR-57283 MAIZIERES-LES-METZ CEDEX
=) VDEH-BFI
Responsible: Dr.-Ing. Rolf KLIMA Direct line: +(49) 211/670 72 84
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: rolf klima@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) RAUTARUUKK
Responsiblee Mr Harri TUOMELA Direct line: +(358) 8/849 26 68
Organisation: RAUTARUUKKI Direct fax: +(358) 8/849 43 85
RAUTARUUKKI OYJ e-mail: harri.tuomela@rautaruukki.com
Department: Strip Products, Development
Address: Rautaruukintie 155
FI-92101 RAAHE
P) MEFOS
Responsiblee M Sc Anders RENSGARD Direct line: +(46) 920/20 19 78
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: anders.rensgard@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA

Technical Group D1 has 13 Projectsand 39 Partners
Total Projects: 120 - Total Partners: 447
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Contract N°
7210-EA/142

Reference N°
D2.1/94

Budget (€) Funding (€)
1.636.073  944.662

Duration
42 (Mths)

Starting
Dates:

Ending Actual

1/07/1994 31/12/1997 31/12/1997

Title: Improvement of control and process strategy for strip flatness

OBJECTIVESAND CONTENTS

Theaim of this research project isto improve control and process strategies
for hot strip flatness.

Objectives are:

- theimprovement of flatness control strategy through improved measuring
devices which introduce self-learning pattern recognition methods to rolling
processes, and the integration of closed loop, on-line control in the set-up
calculations for shape and profile;

- the evaluation of effects and their interactions on strip flatness after

runout from the finishing mill up to entry into the subsequent processing units,
by investigating input variables with the aid of artificial intelligence
methods;

- the definition of improved setpoint selections and alternative process
strategies able to minimize negative modifications to strip flatness.

State of progress:  Research completed; publication EUR N° 19873

Partners

(CO) VDEH
Responsible:
Organisation:

Dr. Ulrich MULLER

VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Sohnstrasse 65

DE-40237 DUSSELDORF

Address:

Direct line: +(49) 211/670 72 46
Direct fax: +(49) 211/670 73 10

e-mail: ulrich.mueller @bfi.de

P) BRITISH STEEL

Responsible:  Mr DenisJ. PARKER Direct line: +(44) 1639/87 11 11
Organisation: CORUS UK Direct fax: +(44) 1639/87 23 72
CORUS UK LIMITED e-mail: denis.parker @corusgr oup.com
Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
P) CsMm
Responsible: Dr. Fabio SANFILIPPO Direct line: +(39) 0744/487 279
Organisation: CSM Direct fax: +(39) 0744/487 270
CSM - SEDE DI TERNI e-mail: f.sanfilippo@c-s-m.it
Address. ViaeB. Brin 218
1T-05100 TERNI
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EA/143 D2.2/94 1442953  825.000 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997

Title: Development and testing of proceduresfor optimizing the degree of strip reduction during skin passrolling

OBJECTIVESAND CONTENTS

On the one hand, thisresearch project will investigate the problem of skin pass
rolling by examining the correlation between dl the relevant parameters which
influence strip geometry and mechanical characteristics. A specia approach
will be adopted to determine those rel ationships required to contral rolling
force through aneural network.

On the other hand, the minimum or optimum values of the yield point are to be
determined for those steels with an upper and lower yield point, by measuring
the rolling force changes while modifying the roll adjustment.

Moreover, the degree of skin passrolling isto be determined by means of a
magnetic measuring method providing greater accuracy than those methods
currently in use.

State of progress:  Research completed; publication EUR N° 18917

Partners

(CO) VDEH

Responsible: Dr. Eberhard NEUSCHUTZ
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Organisation: VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Address. Sohnstrasse 65
DE-40237 DUSSELDORF

Direct fax: +(49) 211/670 72 02

e-mail: eberhard.neuschuetz@bfi.de

P) CsMm
Responsible:  Dr. Maurizio LUBRANO
Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address: Viadi Castel Romano 100/102
1T-00128 ROMA

Direct line: +(39) 06/505 53 27
Direct fax: +(39) 06/505 54 61
e-mail: m.lubrano@c-s-m.it

P) TKS
Responsiblee Dr. SCHERER
Organisation: RASSELSTEIN

Telephone: +(49) 2631/81-0
Direct fax: +(49) 2631/81 36 87

RASSEL STEIN e-mail:
Address. Engerser Landstrasse 17
DE-56564 NEUWIED
Contract N° Reference N° Budget (€) Funding (€) Duration Dat Starting Ending Actual
ates:

7210-EA/145 D2.3/94 645.000  387.000 42 (Mths)

1/07/1994 31/12/1997 31/12/1997

Title: Improved strip quality through process control and design-out of chatter

OBJECTIVESAND CONTENTS

The aim of this research project isto develop anew strategy for eliminating
chatter which will concentrate on devel oping a better understanding of the
dynamic behaviour of the mill under operating conditionsin order to generate
on-line models rather than static modal models as currently available. This
will be achieved by developing realistic models for the operational dynamic
behaviour of the mill structure based on live modelling, a control strategy that
will provide better control of the chatter problems, and examination of reduced
chatter designsfor mills. The project results should enable confident

operation despite proximity of chatter frequencies through control based on on-
line models, combined with improved design giving lower likelihood of chatter.

State of progress:  Research completed; publication EUR N° 19875

Partners

(MC) VDEH
Responsible: Dr.-Ing. Walter UNGERER
Organisation: VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF

Direct line: +(49) 211/670 72 42
Direct fax: +(49) 211/6707 310

e-mail: walter.ungerer @bfi.de

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-EA/328 D2.4/94 1.167.130 564.000 42 (Mths)

Starting
Dates:

Ending Actual

1/07/1994 31/12/1997 31/12/1997

Title: Flatnessand internal stressevolution after hot strip rolling

OBJECTIVESAND CONTENTS

At the present time, flatness control is achieved at the exit of the finishing
mill on ahot strip mill. Nevertheless, internal stresses and flatness
evolution may occur after rolling, during cooling on the runout table, coiling
operations, cooling of the coil, etc.

The aim of this research project isto measure and modelize the evolution of
internal stress and flatness during the different steps of the processline
between hot rolling and uncoiling of the strip, and to optimize the process
parametersin order to produce tension-free strip with excellent flatness.

State of progress:  Research completed; publication EUR N° 19874

Partners

(CO) IRSID
Responsible:  Mr Frangois DRUART
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Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 01
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) TKS
Responsible:  Dr.rer.nat. Horst W. TAMLER Direct line: +(49) 231/844 34 40
Organisation: TKS Direct fax: +(49) 231/844 47 39

THYSSENKRUPP STAHL AG

e-mail: tamler @tks.thyssenkrupp.com

Department: Zentralabteilung Forschung und Entwicklung
Address. Eberhardstrasse 12
DE-44145 DORTMUND
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-EA/329 D2.1/95 1.983.500 1.190.100 48 (Mths) ates: 1/07/1995 30/06/1999 30/06/1999

Title: Lubrication during cold rolling: understanding and control of main rolling parameters and improved use of rolling oils

OBJECTIVESAND CONTENTS
Insufficient control of lubrication in cold rolling has many conseguencesin

industrial production. Animproved understanding of phenomenainvolved in
tinplate rolling, associated with improved filtering to limit the effects of
ageing or pollution, will provide improvementsin thickness control, constancy
of rolling conditions, decrease in the number of strip breakages and reduction
in oil cost and trestment costs (waste fluids).

The projected work includes a synthesis based on industrial data, construction

of experimental equipment (oil trestment, pilot mill lubrication circuit),
finite lement model investigations, industrial trials and testing.

State of progress:

Research completed; publication EUR N° 20092

Partners
(CO) IRSID
Responsibles Mr Alain FOURATIER Direct line: +(33) 3/82 5152 38
Organisation:. ARCELOR Direct fax: +(33) 3/82 59 87 45
ARCELOR ATLANTIQUE LORRAINE e-mail: fl.fouratia@ar celor.com
Department: Département Toles fines- SEDPROTF
Address. Sainte Agathe
17 avenue des Tilleuls
FR-57191 FLORANGE CEDEX 1
P) RASSEL STEIN HOESCH
Responsiblee Mr F. GEISSLER Direct line: +(49) 2631/81 49 00
Organisation: RASSELSTEIN HOESCH Direct fax: +(49) 2631/81 49 82
RASSEL STEIN HOESCH e-mail:
Address. Engerser Landstrasse 17
DE-56564 NEUWIED
=) VDEH
Responsible:  Dr.-Ing. Burkhard SCHMIDT Direct line: +(49) 211/670 72 14
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: burkhard.schmidt@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
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Contract N°
7210-EA/827

Reference N°
D2.2/95

Budget (€) Funding (€)
1.872.500 1.123.500

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1995 31/12/1998 31/12/1998

Title: Optimisation of the use of strip geometry control system

OBJECTIVESAND CONTENTS

This project is aimed at improvement in process control techniques affecting
strip geometry (including gauge profile and shape) in hot rolling, and is
particularly concerned with establishing the optimum mill operationa
performance, on the basis of:

- to establish acommon monitor of operational performance against which each
of the partners can assess progress in fulfilling objectives;

- to measure and evaluate the influence of roll axis position tolerances and
roll shifting on operational performance and strip quality;

- to quantify and prioritise the factors causing operationa instabilities
and to establish the recommended operating practices and roll gap and roll
stack tolerances to minimise operational problems and maximise strip
tracking and to develop operationa control parameters;

- to develop and calibrate a stack deflection off-line model which takes
account of asymmetric aspectsin particular and which includes a predictive
capability for strip tracking;

- to carry out a comparison of the effect of alternative or additional
methods of shape profile control on conventional roll bending and shifting;
thiswill include self compensating back up ralls, CVC rolls and tapered
work rolls.

The use of four different hot strip mills with differing strip geometry control
systems will alow in-depth comparisons to be made.

State of progress:  Research completed; publication EUR N° 20101

Partners

(CO) BRITISH STEEL
Responsiblee Mr Jack M. MOORE
Organisation: CORUSUK
CORUS UK LIMITED
Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ

Address:

Telephone:
Direct fax:
e-mail:

+(44) 1639/87 22 87
+(44) 1639/88 23 72

=) VDEH-BFI
Responsible:
Organisation:

Dr. Eberhard NEUSCHUTZ
VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Sohnstrasse 65

DE-40237 DUSSELDORF

Address:

Direct line:
Direct fax:
e-mail:

+(49) 211/670 73 40
+(49) 211/670 72 02
eber hard.neuschuetz@bfi.de

P) CsMm
Responsible:
Organisation:

Dr. Fabio SANFILIPPO
CsSMm

CSM - SEDE DI TERNI
VialeB. Brin 218

1T-05100 TERNI

Address:

Direct line:
Direct fax:
e-mail:

+(39) 0744/487 279
+(39) 0744/487 270
f.sanfilippo@c-s-m.it

P) HOOGOVENS
Responsiblee Mr J.J. ROBINSON
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
HRD-RSM-WBT-BAV, 3F.22
Postbus 10000
NL-1970 CA IIMUIDEN

Department:
Address:

Direct line:
Direct fax:
e-mail:

+(31) 251/49 35 60
+(31) 251/47 02 35
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Contract N° Reference N° Budget (€) Funding (€) Duration

Starting Ending Actual

7210-EA/901 D2.3/95 335.833  201.500 36 (Mths) Dates:  1/11/1095 31/10/1998 31/10/1998
Title: Optimisation of the use of strip geometry control system
OBJECTIVESAND CONTENTS
The project has the following main objectives concerning rolling of stainless
steel in Steckel mills:
- to establish common criteria of operational performance;
- toinvestigate operational instabilitiesin Steckel rolling and recommend
improved operating practices,
- to quantify factors which influence strip tracking in Stecke rolling;
- to compare plant trials of Steckel mill rolling of stainless steel with
conventional mill rolling.
State of progress:  Research completed; publication EUR N° 20101
Partners
(MC) MEFOS
Responsible:  PhD Annika NIL SSON Direct line: +(46) 920/20 19 70

Organisation: MEFOS

MEFOS, METALLURGICAL RESEARCH
INSTITUTEAB

Address. Aronstorpsvéagen 1
SE-97125 LULEA

Direct fax:

e-mail: annika.nilsson@mefos.se

+(46) 920/20 50 59

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-EA/150 D2.1/96 1.060.500  636.300 54 (Mths)

Starting Ending Actual

Dates:

1/07/1996 31/12/1999 31/12/2000

Title: Optimizing and monitoring the impact of friction, wear and lubrication in hot rolling

OBJECTIVESAND CONTENTS

The objectives of this research project are to obtain information on the
influence of friction and lubrication, the wear behaviour and roughness of
work rollsin hot-strip rolling operations. Alternative rolling strategies

will also be developed to improve roll servicelife, pickling properties and

to minimize vibrations and chatter. Monitoring systems will be devised and
tested for roll wear and other relevant process parameters, especially dynamic
plant behaviour.

State of progress:  Research completed; publication EUR N° 20209
Partners

(CO) VOEST-ALPINE
Responsible:  Dipl.Ing. Herbert SONDERMANN

Direct line:

+(43) 732/65 85 32 86

(P)  VDEH

Organisation: VOEST-ALPINE Direct fax: +(43) 732/69 80 41 16
VOEST-ALPINE STAHL LINZ e-mail:
Address:  Turmstrasse 45
AT-4031LINZ
Responsible: Dr.-Ing. Walter UNGERER Direct line: +(49) 211/670 72 42
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 310
BETRIEBSFORSCHUNGSINSTITUT e-mail: walter.ungerer @bfi.de

Address: Sohnstrasse 65
DE-40237 DUSSELDORF
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Contract N°
7210-EA/152

Reference N°

Budget (€) Funding (€)

D2.2/96 1452500  871.500

Duration
36 (Mths)

Starting

Dates:

Ending

Actual

1/07/1996 30/06/1999 30/06/1999

Title: Improved strip flatness control and presetting systems by analyzing the strip behaviour aswell as by simulating
and practical testing the efficiency of actuatorsin cold roll...

OBJECTIVESAND CONTENTS
It is often impossible during cold rolling operations to achieve the required

stress distribution due to limitations in the operating range of the control

actuators and in automatic presetting techniques. This project aims to reduce
operating costs through theoretical mathematical analyses, computer smulation

and practical testing on different cold rolling millsin order to determine
ways of improving strip flatness control and productivity.

State of progress:

Research completed; publication EUR N° 20102

Partners
(CO) VDEH
Responsible: Dr. Eberhard NEUSCHUTZ Direct line: +(49) 211/670 73 40
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 02
BETRIEBSFORSCHUNGSINSTITUT e-mail: eberhard.neuschuetz@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) CSM
Responsible:  Dr. Maurizio LUBRANO Direct line: +(39) 06/505 53 27
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: m.lubrano@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
=) IRSID
Responsiblee Mr Arnaud HACQUIN Direct line: +(33) 3/87 70 42 52
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 01
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) MEFOS
Responsible:  Mr Patrick SIDESTAM Direct line: +(46) 920/20 19 90
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: patrik.sidestam@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EA/205 D2.3/96 1477500 886,500 42 (Mths) Dates:  1/07/1996 30/06/1999 31/12/1999
Title: Improved strip shapein high speed continuous annealing lines
OBJECTIVES AND CONTENTS
This research project isaimed at improving the flathess quality of strip
during continuous annealing. Thiswill be carried out through the measurement
of the geometry of the rolls during service, and through the analysis of the
conditions during which buckles could occur mainly due to misalignments and
transient states. Electric grade steel will adso be examined. Resultswill
lead to areduction in the risk of heat buckles and an increase in the useable
width of the product.
State of progress:  Research completed; publication EUR N° 20095
Partners
(CO) CRM
Responsiblee Mr Jean CRAHAY Direct line: +(32) 4/254 62 30
15/09/2005 DGRTD G.5 Page 105 of 489




ECSC Programme

Technical Group D2 :" Rolling - Flat Products"

Organisation: CRM Direct fax: +(32) 4/254 62 62
CENTRE DE RECHERCHES METALLURGIQUES e-mail: crahay@rdmetal.ulg.ac.be
ASBL
Department: Finishing and Coating
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
P) CsMm
Responsible:  Dr. Maurizio LUBRANO Direct line: +(39) 06/505 53 27
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: m.lubrano@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
(P) IRSID
Responsible:  Mr Akli ELIAS Direct line: +(33) 3/87 70 40 13
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 00
ARCELOR RESEARCH SA. e-mail: akli.elias@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
(P) VDEH
Responsible: Dr.-Ing. Walter UNGERER Direct line: +(49) 211/670 72 42
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 310
BETRIEBSFORSCHUNGSINSTITUT e-mail: walter.ungerer @bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSELDORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EA/206 D2.4/96 1178500  707.100 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Increased efficiency and functionality of pickling lines

OBJECTIVESAND CONTENTS

This project isaimed at improving the efficiency of pickling linesin terms
of capacity and tota quality while reducing environmental impact. Thiswill
be carried out by inductive heating of the strip in the pickling tanksin

order to increase the pickling rate. The qudity of the pickled and
downstream surface will also be improved through the introduction of
monitoring and other control actionsin a coupled "pickling line + cold
rolling mill", and also through the analysis and optimization of the major
pickling and rinsing parameters.

State of progress:  Research completed; publication EUR N° 19872

Partners
(CO) CRM
Responsible: Mr Jean CRAHAY
Organisation: CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Department: Finishing and Coating

Address. Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE

Direct line: +(32) 4/254 62 30
Direct fax: +(32) 4/254 62 62

e-mail: crahay@rdmetal.ulg.ac.be

BRITISH STEEL
Responsible: Dr.J. EDMUNDSON

P

15/09/2005
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Organisation: CORUS UK Direct fax: +(44) 1639/87 23 72
CORUS UK LIMITED e-mail:
Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
P) CsMm
Responsible:  Dr. Armando GIANNETTI Direct line: +(39) 06/505 52 21
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: a.giannetti@c-s-m.it
Address. Viadi Castel Romano 100/102
1T-00128 ROMA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EA/427 D2.5/96 736.000  441.600 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Improvement of micro-structural homogeneity of hot rolled stripsthrough transver se temperature control

OBJECTIVESAND CONTENTS

This project isaimed at the development and implementation of systems for on-
line transverse temperature control for the microstructural homogeneity of hot
strip. Sophisticated mathematical models will be developed, using artificial
intelligence neural network methods, to establish the relationships between

hot rolling parameters and the fina properties of the material, especialy

silicon and high strength steels, and an on-line control system will be
developed on the basis of thismodel. Efforts will also be made to obtain

strip with controlled graded properties across its width.

State of progress:  Research completed; publication EUR N° 19870

Partners
(CO) Csm
Responsible: Dr. Fabio SANFILIPPO Direct line: +(39) 0744/487 279
Organisation: CSM Direct fax: +(39) 0744/487 270
CSM - SEDE DI TERNI e-mail: f.sanfilippo@c-s-m.it
Address. VialeB. Brin 218
1T-05100 TERNI
P) MEFOS
Responsible:  Mr Jouni TOLONEN Direct line: +(46) 920/20 19 74
Organisation: MEFOS Direct fax: +(46) 920/20 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: jouni.tolonen@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EA/830 D2.7/96 959500  575.700 42 (Mths) Dates: 1071996 31/12/1999 31/12/1999

Title: Improving the hot rolling process of surface critical steels by improved and prolonged working life of work rollsin the

finishing section

OBJECTIVESAND CONTENTS

Thisprojet isaimed at improving the campaign life of work rollsin the first

4 stands of ahot mill finishing train, while improving the efficiency of the
rolling process. The project combines in-line monitoring of the roll wear
process, of different types of rolls, with variantsin roll temperatures,

cooling and lubrication, and monitoring of the strip surface quality.

Additional off-line modelling and test programmes to enhance understanding of
roll surface degradation will aso be undertaken.

State of progress:  Research completed; publication EUR N° 19871
Partners

(CO) BRITISH STEEL

Responsibles  Mr lan BEVERLEY

15/09/2005 DGRTD G.5
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Organisation: CORUSUK
CORUS UK LIMITED
Address. Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ

Direct fax:
e-mail:

+(44) 1639/87 23 72

ian.beverley@cor usgroup.com

P) CRM
Responsible: Mr Hugo UIJTDEBROEKS
Organisation: CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Address: Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)

Direct line:
Direct fax:
e-mail:

+(32) 9/264 57 67
+(32) 9/264 58 34
uijt@rug.ac.be

P) HOOGOVENS
Responsible: Mr J.J. de ROO
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Department: CR WPM PRW - 3F.22
Address:  Postbus 10000
NL-1970 CA IIMUIDEN

Direct line:
Direct fax:
e-mail:

+(31) 251/49 88 19
+(31) 251/47 02 35

=) IRSID
Responsible:  Dr. Vincenzo LANTERI
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 47 07
+(33) 3/87 70 47 11

vincenzo.lanteri@ar celor.com

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/023 D2.1/97 1.322.000 793.200 42 (Mths)

Dates:

Starting

Ending Actual

1/07/1997 31/12/2000 31/12/2000

Title: Mastering gas flow inside continuous annealing fur naces

OBJECTIVESAND CONTENTS

This research project is amed at improving the process control of continuous

annealing furnaces to ensure improved surface quality and decreased gas

consumption. It will focus on the control of gas flow in the furnace both

closeto the steel strip, and in each section of the furnace (injection and

purge points, design of gas locks between sections, etc.).

This project combines the different approaches of the partners:

- design of anovel sensor (for industrial measurements);

- improvements of air lock design and sensor validation through pilot tests;

- furnace modelling (fluid flow and hest transfer and dynamic transfer
functions).

These improvements may allow specific local surface treetmentsto be carried

out in some furnace sections.

State of progress:  Research completed; publication EUR N° 20207

Partners

(CO) IRSID
Responsible: Mr Rémy NICOLLE
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 47 30
+(33) 3/87 7047 11

remy.nicolle@ar celor.com

P) CRM
Responsiblee Mr J.F. WILLEM
Organisation: CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Address. Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

15/09/2005 DGRTD G.5

Direct line:
Fax:
e-mail:

+(32) 4/254 63 83
+(32) 4/254 63 63

willem@rdmetal.ulg.ac.be
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BE-4000 LIEGE
(P) VDEH
Responsible: Dipl.-Ing. Sigurd RODL Direct line: +(49) 211/6707-294
Organisation: VDEH-BFI Direct fax: +(49) 211/6707-205
BETRIEBSFORSCHUNGSINSTITUT e-mail: sigurd.roedl@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/024 D2.2/97 796500  477.900 54 (Mths) Dates:  1/07/1997 31/12/2000 31/12/2001

Title: Automatic recognition and quantification of flatness defects of heavy plates after water cooling treatment for on-line
optimization of the cooling process

OBJECTIVESAND CONTENTS

Thisresearch project amsto devel op automatic recognition and quantification

of flatness defectsin water cooled heavy plate (ACC) on the basis of the plate
topology as measured using alaser system after the cooling line. A model for
the prediction of plate behaviour will be developed and verified which has been
deduced from parametersinvolving the cooling line, measured plate topology and
aphysicaly based deformation model. On the basis of the prediction model, a
process control loop for the cooling line will be designed and tested. The
implementation of such systems would reduce worker intervention under difficult

working conditions.

State of progress:

Research completed; publication EUR N°

Partners
(CO) DILLINGER
Responsible:  Mr Hans-Jurgen KIRSCH Direct line: +(49) 6831/47 30 19
Organisation: DILLINGER Direct fax: +(49) 6831/47 33 48
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail:
HUTTENWERKE
Department: Abt. F+E/P
Address: Postfach 1580
DE-66748 DILLINGEN
=) FHG
Responsible:  Dr. Reinhard NOLL Direct line: +(49) 241/8906-138
Organisation: FHG-ILT Direct fax: +(49) 241/8906-121
FRAUNHOFER-INSTITUT FUR LASERTECHNIK e-mail: reinhard.noll@ilt.fraunhofer.de
Department: Laser Measuring Technologies
Address: Steinbachstrasse 15
DE-52074 AACHEN
P) IRSID
Responsiblee Mr J.-L. TREUIL Direct line: +(33) 3/87 70 42 68
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 01
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
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Contract N°
7210-PR/025

Reference N°
D2.3/97

Budget (€) Funding (€)
1.560.000  936.000

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1997 31/12/2000 31/12/2000

Title: Internal stressand flatness after tension levelling

OBJECTIVESAND CONTENTS

Flatness of cold rolled productsis one of the major requirements of users,
especially of thin gauges. Residual stress imbalances can induce shape change
after cutting or ditting. The aim of this project isto improve the knowledge
of tension levelling and multi-roller tension levelling and their effectson
flatness, bow and residual stresses. It isintended to use mathematical

models, atension flex levelling pilot machine, practical tests and
measurements on industriad levellersto investigate flatness evolution

including stress distribution of cold rolled products, mild steel sheet, tin

plate and stainless stedl.

State of progress:  Research completed; publication EUR N°

Partners
(CO) IRSID

Responsible:

Organisation:

Mr Pierre VIENOT

ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Address:

Direct line: +(33) 3/87 70 40 57
+(33) 3/87 7041 01

pierre.vienot@ar celor.com

Direct fax:
e-mail:

BRITISH STEEL
Responsible:  Mr Trevor THOMAS
Organisation: CORUSUK
CORUS UK LIMITED
Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ

P

Address:

Direct line: +(44) 1639/87 23 44

Direct fax: +(44) 1639/87 23 72

e-mail:

HOOGOVENS
Responsible: Dr. ir. Jaap VAN DER LUGT
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Hot Roalling Process Development
Postbus 10000

NL-1970 CA IIMUIDEN

P

Department:
Address:

Direct line: +(31) 251/49 33 83
Direct fax: +(31) 251/47 02 35

e-mail: jaap.van-der-lugt@cor usgr oup.com

OUTOKUMPU
Responsible:  Dr. Mikko YLITALO
Organisation: OUTOKUMPU
OUTOKUMPU OYJ
Research Centre Tornio
Riihitontuntie 7 B
FI-02201 ESPOO

P

Department:
Address:

Direct line: +(358) 9/421 55 70
+(358) 9/421 55 65

mikko.ylitalo@outokumpu.com

Direct fax:
e-mail:

VDEH
Responsible:
Organisation:

P
Dr. Eberhard NEUSCHUTZ
VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Sohnstrasse 65

DE-40237 DUSSELDORF

Address:

Direct line: +(49) 211/670 73 40
+(49) 211/670 72 02

eber har d.neuschuetz@bfi.de

Direct fax:
e-mail:
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/026 D2.4/97 1.059.000 635.400 42 (Mths)

Starting Ending Actual
1/07/1997 31/12/2000 31/12/2000

Dates:

Title: New continuous annealing technology with high speed induction heating followed by ultra fast cooling

OBJECTIVESAND CONTENTS

The main objective of this project isto develop technologies for ultra-fast
hesting and cooling of strip applicable to the continuous annealing process.
Available technologies need further development to achieve higher rates,
improved thermal homogeneity and surface quality, and easier contral.
Transverse flux induction technology will be improved and a new cooling
technology using aliquid as a cooling medium will be developed. Thiswork
will result in an increase in the capacity and flexibility of existing lines

and possibly in the ability to build very compact lines.

State of progress:  Research completed; publication EUR N° 20203

Partners

(CO) IRSID
Responsible: Dr. Gérard GRIFFAY
Organisation: IRSID

IRSID - THEMEF
Address: Voie Romaine - BP 30 320

FR-57283 MAIZIERES-LES-METZ CEDEX

Direct line: +(33) 3/87 70 43 83
Direct fax: +(33) 3/87 70 41 04

e-mail: gerard.griffay@arcelor.com

P) CRM
Responsible: Mr M. MALMENDIER
Organisation: CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Address. Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line: +(32) 4/254 63 48
Fax: +(32) 4/254 63 63
e-mail:

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/027 D2.5/97 1.315.500 789.300 42 (Mths)

Starting Ending Actual
1/07/1997 31/12/2000 31/12/2000

Dates:

Title: Optimization of plate and strip processing to meet high customer demands

OBJECTIVESAND CONTENTS

This research project will investigate the development of shape and residual
stressin flat products during cold levelling, and the mechanisms governing the
distortion of such cold levelled products during subsequent cutting and

ditting operations. The shape and residual stress after uncoiling of hot

rolled strip for cold levelling and for further internal processing are aso to

be studied. Existing mathematical modelswill be used to define upstream
process operating parameters that will produce material of optimal condition
for entry to the levelling process, and levelling engineering condition and
operational practice, for plate which stays flat after cutting and dlitting.

State of progress:  Research completed; publication EUR N° 20211

Partners

(CO) MEFOS
Responsible: Mr Jan-Olov PERA
Organisation: MEFOS

MEFOS, METALLURGICAL RESEARCH
INSTITUTEAB

Address. Aronstorpsvéagen 1
SE-97125 LULEA

Direct line: +(46) 920/20 19 76
Direct fax: +(46) 920/25 50 59
e-mail: jan-olov.pera@mefos.se

=) BRITISH STEEL
Responsiblee  Mr David BEVERIDGE

15/09/2005 DGRTD G.5
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Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: david.beveridge@corusgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR

=) VDEH
Responsible: Dr. Eberhard NEUSCHUTZ Direct line: +(49) 211/670 73 40
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 02

BETRIEBSFORSCHUNGSINSTITUT e-mail: eberhard.neuschuetz@bfi.de
Address. Sohnstrasse 65

DE-40237 DUSSELDORF

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/028 D2.6/97 1175500  705.300 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Profile, flatness and ski-end control in platerolling

OBJECTIVESAND CONTENTS

Advanced plate profile and flatness control systems are used nowadays in plate
mills. They are based on physical models derived from plate temperature,
rolling force, roll deflection, roll wear, roll thermal expansion, plate crown

and flatness parameters. The goal of this research work isto improve and
speed up models for plate pass scheduling, profile and flatness using a profile
and shape vector method which takes account of the decreased period available
between passesin the plate mill. The temperature model considers phase
transformation, latent heating and recrystallization. Rolling forcesare
calculated using afriction-hill model coupled to neural networks and the shape
model isan empirical physical model deduced from FEM calculations.

State of progress:  Research completed; publication EUR N° 20210

Partners
(CO) MEFOS
Responsible:  PhD Annika NIL SSON Direct line: +(46) 920/20 19 70
Organisation: MEFOS Direct fax: +(46) 920/20 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: annika.nilsson@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
P) ACERALIA
Responsible:  Dr. Nicolas DE ABAJO MARTINEZ Direct line: +(34) 98/512 64 04
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA SA. e-mail: nicolas.abajo@ar celor.com

Department: Innovation & Research
Address. Apartado 90
ES-33480 AVILES (ASTURIAS)

=) IRSID
Responsible: Mr Pierre MABELLY Direct line: +(33) 4/42 47 96 76
Organisation: SOLLAC Direct fax: +(33) 4/42 47 17 27

SOLLAC MEDITERRANEE GROUPE ARCELOR e-mail: pierre.mabelly@ar celor.com
Address: BP23
FR-13776 FOS-SUR-MER CEDEX
P) RAUTARUUKKI

Responsiblee Mr Risto KORHONEN Direct line: +(358) 8/849 25 41
Organisation: RUUKKI Direct fax: +(358) 8/849 25 88
RAUTARUUKKI OYJ e-mail: risto.korhonen@rautaruukki.com

Address: Suolakivenkatu 1
FI-00810 HEL SINKI
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Contract N°
7210-PR/029

Reference N°

Budget (€) Funding (€)

D2.7/97 1.448.000  868.800

Duration
42 (Mths)

Starting Ending Actual

Dates: 10711097 31/12/2000 31/12/2000

Title: Enhanced coating thickness control in hot dip galvanizing

OBJECTIVESAND CONTENTS
This project aims to enhance the control of coating thicknessin galvanising

lines.

The research work will be directed in particular at:

- correcting the cross-bow defect of the strip passing in front of the nozzles
of the wiping device by an on-line control system acting on the sngp rolls
position in the zinc pot;

- reducing dynamic effects by developing air floating technology and process

procedures,

- optimising air knife geometry for 55% Al-Zn coatings.

State of progress:

Partners
(CO) CRM
Responsible:
Organisation:

Department:
Address:

Research completed; publication EUR N° 20206

Mr Marc SCHYNS
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Advanced Techniques
Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line: +(32) 4/254 63 67
Direct fax: +(32) 4/254 64 64
e-mail: schyns@rdmetal.ulg.ac.be

(P)  ACERALIA

Responsible: Mr José LuisRENDUELESVIGIL Direct line: +(34) 98/512 60 10
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: jose-luisrendueles@ar celor.com
Department: 1&R Process
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
=) IRSID
Responsiblee MrsM.C. REGNIER Direct line: +(33) 3/87 70 43 91
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 04
ARCELOR RESEARCH SA. e-mail: marie-christine.regnier @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) VDEH
Responsible: Dr.-Ing. Walter UNGERER Direct line: +(49) 211/670 72 42
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 310
BETRIEBSFORSCHUNGSINSTITUT e-mail: walter.ungerer @bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
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Reference N°
D2.8/97

Contract N°
7210-PR/030

Budget (€) Funding (€)
1.256.000  753.600

Duration
42 (Mths)

Starting Ending

Dates:

Actual

1/07/1997 31/12/2000 31/12/2000

Title: Reduction of chatter during cold rolling

OBJECTIVESAND CONTENTS

The goal of thisresearch project isto reduce chatter marks without adversely
affecting production. The project will concentrate on the following main

tasks:
- analysing roll gap excitation;

- devel oping a comprehensive chatter model;
- deducing rules for improved processing and design;
- on-line detection of chatter marks and devel oping advanced chatter

monitoring/control concepts.

The results will contribute to improved strip quality, areduction in
production costs, as well as reducing noise in the workplace and decreasing the

risk of strip breakage.

State of progress:

Partners
(CO) VDEH

Responsible:

Organisation: VDEH-BFI

Research completed; publication EUR N° 20204

Dr.-Ing. Walter UNGERER

BETRIEBSFORSCHUNGSINSTITUT

Address: Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/670 72 42
+(49) 211/6707 310
walter.unger er @bfi.de

P) HOOGOVENS
Responsible: Ir Tim LEEK
Organisation: CORUSNL

IIMUIDEN TECHNOLOGY CENTRE

3G-16
Postbus 10000

Department:
Address:

NL-1970 CA IIMUIDEN

Direct line:
Direct fax:
e-mail:

+(31) 251/49 81 23
+(31) 251/47 01 14
tim.leek @cor usgroup.com

P) IRSID
Responsible:

Organisation: ARCELOR

Mr Pascal GRATACOS

ARCELOR RESEARCH SA.

Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 4230
+(33) 3/87 70 41 01

(P) VOEST-ALPINE
Responsible:
Organisation:

Dipl.-Ing. Wilhelm HOFM ANN
VOEST-ALPINE

VOEST-ALPINE MECHATRONICS

Address:
AT-4031 LINZ

Voest-Alpine Strasse 3

Direct line:
Direct fax:
e-mail:

+(43) 732/6585-6249
+(43) 732/6980 8902
wilhelm.hofmann@vatron.com
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/032 D2.10/97 1428500  857.100 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000
Title: Improvement of hot strip coiling by optimization of coiler control
OBJECTIVESAND CONTENTS
Insufficient cailing quality remains a severe problem in strip production and
isdue mainly to the fact that control of the multivariable coiling processis
till performed by conventional single input/single output control loops. The
overal aim of thisresearch project isto define advanced control strategies
for cailer control, including controllers which can adopt multivariable models,
the provision of more accurate data on the speed and location of the strip as
it approaches the coiler, and feedback on the actud coil profile. Attempts
will also be made to incorporate an expert system to associate coiling defects
with their causes.
State of progress:  Research completed; publication EUR N° 20212
Partners
(CO) VDEH
Responsible: Dr. Ulrich MULLER Direct line: +(49) 211/670 72 46
Organisation: VDEH-BFI Direct fax: +(49) 211/670 73 10
BETRIEBSFORSCHUNGSINSTITUT e-mail: ulrich.mueller @bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) BRITISH STEEL
Responsibles  Mr lan BEVERLEY Direct line: +(44) 1639/87 23 04
Organisation: CORUS UK Direct fax: +(44) 1639/87 23 72
CORUS UK LIMITED e-mail: ian.beverley@cor usgroup.com
Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
P) CsMm
Responsible: Dr. Fabio SANFILIPPO Direct line: +(39) 0744/487 279
Organisation: CSM Direct fax: +(39) 0744/487 270
CSM - SEDE DI TERNI e-mail: f.sanfilippo@c-s-m.it
Address. VialeB. Brin 218
I1T-05100 TERNI
=) IRSID
Responsible: Mr Christian MORETTO Direct line: +(33) 3/87 70 40 54
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 01
ARCELOR RESEARCH SA. e-mail: christian.moretto@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
15/09/2005 DGRTD G.5 Page 115 of 489




ECSC Programme

Technical Group D2 :" Rolling - Flat Products"

Contract N° Reference N° Budget (€) Funding (€) Duration ] Starting Ending Actual
7210-PR/043 D2/E.6/97 1.316.500  789.900 42 (Mths) Dates. 1/07/1997 31/12/2000 31/12/2000
Title: Lubrication in hot rolling: Effect of different utilisation strategies on strip quality and process conditions for various steel
grades

OBJECTIVESAND CONTENTS

Thisresearch project isaimed at improving quaity and process conditions of

hot rolled strip through roll gap lubrication. The objectives are:

- to develop models able to determine the laws of deformation of iron oxide
scales for different rolling conditions and to utilise these laws to improve
the mill preset;

- to analyse strip surface properties and mechanical properties asafunction
of different lubricants;

- to study changesin lubricant properties during rolling and the consegquent
effects observed;

- to caculate friction coefficients for different lubricants and steel grades
through pilot experiments;

- to study the effect of lubricants, in terms of strip surface quality and roll
wear for various stedl grades;

- to study the influence of Iubrication on strip profile and flatness, and
subsequently to establish different operating practices.

State of progress:  Research completed; publication EUR N° 20208

Partners
(CO) Csm
Responsible: Dr. Fabio SANFILIPPO Direct line: +(39) 0744/487 279
Organisation: CSM Direct fax: +(39) 0744/487 270

CSM - SEDE DI TERNI e-mail: f.sanfilippo@c-s-m.it
Address. ViaeB. Brin 218

1T-05100 TERNI

=) IRSID
Responsible:  Dr. Vincenzo LANTERI Direct line: +(33) 3/87 70 47 07
Organisation: ARCELOR Direct fax: +(33) 3/87 7047 11

ARCELOR RESEARCH SA. e-mail: vincenzo.lanteri@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
(P)  KRUPPHOESCH

Responsible:  Dr. Dieter SOMMER Direct line: +(49) 231/844-47 89
Organisation: TKS Direct fax: +(49) 231/844-67 17
THYSSENKRUPP STAHL AG e-mail: dieter.h.sommer @thyssenkrupp.com

Address. Eberhardstrasse 12
DE-44145 DORTMUND
P) OUTOKUMPU

Responsible: M.Sc.Lic. Raimo LEVONMAA Direct line: +(46) 226/814 44
Organisation: AVESTAPOLARIT Direct fax: +(46) 226/810 77
AVESTAPOLARIT AB e-mail: raimo.levonmaa@outokumpu.com

Department: Research Department
Address: 774 80

SE-774 80 AVESTA
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/088 D2.1/98 1.264.200 758.520 42 (Mths)

Starting Ending Actual

Dates:

1/07/1998 31/12/2001 31/12/2001

Title: Thedevelopment of portable expert systemsfor fault finding & maintenance of rolling mills

OBJECTIVESAND CONTENTS

Increasing pressure to maximise production and reduce manning have led to
rolling mill plant facilities becoming some of the most difficult to maintain

to the exacting mechanical and electrical tolerance required. The aim of the
project isto evauate the novel use of portable expert systems for improving
fault detection, fault diagnosis and maintenance standardsin these aress.
Through the development of anumber of portable advisory and fault diagnosis
systems this project will provide acomprehensive evaluation of such systems.
Hydraulic systems and main drive motorswill be studied for two of the
rolling mill areas.

State of progress:  Research completed; publication EUR N° 21217 EN
Partners

(CO) BRITISH STEEL
Responsible:  Mr Paul KITSON

Telephone:

+(44) 1642/46 71 44

Organisation: CORUS UK Direct fax: +(44) 1642/77 00 23
CORUS RESEARCH, DEVELOPMENT & e-mail: paul.kitson@cor usgroup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) COGSYS
Responsible:  Mr Stephen J. DAVISON Telephone: +(44) 161/868 4450
Organisation: COGSYS Fax: +(44) 161/868 4451
COGSYSLTD e-mail:
Address. Navigation House
Furness Quay
GB- SALFORD QUAYS
P) CSM
Responsible: Dr. Fabio SANFILIPPO Direct line: +(39) 0744/487 279
Organisation: CSM Direct fax: +(39) 0744/487 270
CSM - SEDE DI TERNI e-mail: f.sanfilippo@c-s-m.it
Address. ViaeB. Brin 218
1T-05100 TERNI
=) DILLINGER
Responsible: Dipl.-Ing. Jurgen SCHAFER Direct line: +(49) 6831/47 23 06
Organisation: DILLINGER Direct fax: +(49) 6831/47 32 13
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail:
HUTTENWERKE
Address: Postfach 1580
DE-66748 DILLINGEN
P) ACERALIA
Responsible: Mr Luis Antonio RODRIGUEZ LOREDO Direct line: +(34) 98/512 63 94
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: luis.rodriguez-loredo@ar celor.com

Department: Advanced Systems
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES

15/09/2005 DGRTD G.5

Page 117 of 489




ECSC Programme

Technical Group D2 :" Rolling - Flat Products"

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/089 D2.2/98 1301500  780.900 42 (Mths) Dates:  1/07/1998 31/12/2001 31/12/2001

Title: Improved control in cold rolling by use of information about incoming hot rolled cross sectional profile & camber

OBJECTIVESAND CONTENTS

The purpose of the project isto establish aclose link between the length
dependent hot strip characteristics cross thickness profile and camber and
set-up and control of cold rolling mill. To this an incoming strip oriented
command system and an open-loop control system for the command variables will
be developed using data based hybrid models and knowledge about the
influencing strip and process parameters. The specificaimsare to improve

cold strip flatness, reduce residual stresses, improve the operating process

and reduce the camber. Thiswill increase both the production and the product
quality. The findings of the developed methods will be directly transferable

toall cold mills.

State of progress:  Research completed; publication EUR N°

Partners
(CO) VDEH
Responsible: Dr. Mohieddine JELALI Direct line: +(49) 211/670 72 18
Organisation: VDEH-BFI Direct fax: +(49) 211/670 7 923 218

BETRIEBSFORSCHUNGSINSTITUT e-mail: mohieddine.jelali@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSELDORF
P) BRITISH STEEL

Responsible: MsV.J. WORNER Telephone: +(44) 1639/87 22 87
Organisation: CORUSUK Fax: +(44) 1639/88 46 48
CORUS UK LIMITED e-mail:

Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ

(PA) IRSID
Responsible: Mr J.J. CAMPAS Direct line: +(33) 3/87 70 41 87
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 05

ARCELOR RESEARCH SA. e-mail: jean-jacques.campas@ar celor.com
Department: MC
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
(P)  EKOSTAHL

Responsiblee Mr H.-J. KIPPER Direct line: +(49) 3364/37 53 25
Organisation: EKO STAHL Direct fax: +(49) 3364/37 65 53 25
EKO STAHL e-mail:

Address: Werkstrasse 1
DE-15872 EISENHUTTENSTADT
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/090 D2.3/98 1.263.000  757.800 36 (Mths)

Dates:

Starting Ending Actual
1/07/1998 30/06/2001 30/06/2001

Title: Controlled and improved work roll cooling

OBJECTIVESAND CONTENTS

The goal of this project isto improve the performance of the cooling system of
the rolls of hot strip mills using two new different cooling strategies. The
implementation of the new cooling strategies will use a combination of
observers and intelligent controllers. The observers are based on simplified
mathematical models that running in real-time generatethetherma state in
the inner of the rolls. In addition they calculate the thermal crown of the
work rolls. In order to study the physica phenomenon an off-line
mathematicd model of the cooling process will be developed. New
instrumentation based on optical pyrometers and CCD cameras will be used to
adjust the models and verify theimprovementsreached in the cooling system
with the two previous strategies. Theintelligent controllersare based on
neural networks and fuzzy-based systems. They integrate the information
supplied by the observerswith the operational variables of the mill in real-
time and generate the set-point for the basic regulatorsthat control the
vaves of the cooling water.

State of progress:  Research completed; publication EUR N°
Partners

(CO) ACERALIA
Responsible:  Dr. Nicolas DE ABAJO MARTINEZ
Organisation: ACERALIA
ACERALIA CORPORACION SIDERURGICA SA.
Department: Innovation & Research
Address. Apartado 90
ES-33480 AVILES (ASTURIAS)

Direct line: +(34) 98/512 64 04
Direct fax: +(34) 98/512 63 75
e-mail: nicolas.abajo@ar celor.com

P) CRM
Responsible: Mr Hugo UIJTDEBROEKS
Organisation: CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Address: Technologie Park, 9

BE-9052 ZWIINAARDE (GENT)

Direct line: +(32) 9/264 57 67
Direct fax: +(32) 9/264 58 34
e-mail: uijt@rug.ac.be

=) IRSID
Responsible:  Mr Frangois DRUART
Organisation: ARCELOR

Direct line: +(33) 3/87 70 42 54
Direct fax: +(33) 3/87 70 41 01

ARCELOR RESEARCH SA. e-mail:
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ
Contract N° Reference N° Budget (€) Funding (€) Duration Dat Starting Ending Actual
ates:

7210-PR/091 D2.4/98 1.346.000  807.600 54 (Mths)

1/07/1998 31/12/2001 31/12/2002

Title: Improved quality of hot rolled coil by means of advanced control methods

OBJECTIVESAND CONTENTS

In order to satisfy downstream and customer requirementsreferring to strip
quality features, al influenceson strip quality have to be taken into
consideration by acomprehensive control strategy valid for the threading
phase aswell asfor therolling phase. By means of amultivariable control
concept it seemsto be quite possible to control simultaneoudy the different
processes and actuators which influencethe strip quality to meet the
increased requirements sufficiently. The aim of the project is, therefore, to
improve the quality of hot strip by use of advanced control strategies for
the coil to coil adaptation of the mill set-up aswell asfor the in-bar
process control.

State of progress:  Research completed; publication EUR N° 21132 EN

Partners
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(CO) VDEH
Responsible:

Organisation:

Address:

Dr. Ulrich MULLER

VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/670 72 46
+(49) 211/670 73 10

ulrich.mueller @bfi.de

P
Responsible:
Organisation:

Department:
Address:

BRITISH STEEL

Mr Terry JONES

CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
ljmuiden Technology Centre

Postbus 10000

NL-1970 CA IIMUIDEN

Direct line:
Direct fax:
e-mail:

+(31) 251/497 377
+(31) 251/471 107

terry.jones@cor usgroup.com

ACERALIA
Responsible:
Organisation:

P

Department:
Address:

Mr Luis Antonio RODRIGUEZ LOREDO
ACERALIA

ACERALIA CORPORACION SIDERURGICA
Advanced Systems

Centro de Desarrollo Tecnol 6gico

Apartado 90

ES-33480 AVILES

Direct line:
Direct fax:
e-mail:

+(34) 98/512 63 94
+(34) 98/512 63 75

luis.rodriguez-loredo@ar celor.com

Contract N°
7210-PR/146

Reference N°

Budget (€) Funding (€)

D2.1/99 797.000 478.200

Duration
42 (Mths)

Dates:

Starting

Ending Actual

1/07/1999 30/06/2002 31/12/2002

Title: Influence of pickling parameterson zinc coating & cold rolling

OBJECTIVESAND CONTENTS

Pickling of hot rolled material is one of the important stepsin steel sheet
production. The sheets are often mechanically deformed before pickling so that
the oxide-sted interface can be rapidly attacked. In thisproject the

influence of pickled surface on cold rolling and on the cold rolled product as
well as on zinc coating and on the zinc-coated product isinvestigated. For a
few hot rolled stedl qudlities, the present situation is recorded by making use

of pilot line experiments. At the sametime, laboratory experiments will be
performed in order to obtain a better knowledge of the parametersthat play an
important role on the characteristics of the pickled surface. These results

are then incorporated in anew set of pilot line or plant experiments.

State of progress:
Partners

(CO)
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20893 EN

HOOGOVENS

Dr.ir. J.P.van't HUL

CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
Postbus 10000

NL-1970 CA IIMUIDEN

Direct line:
Direct fax:

+(31) 251/498 078
+(31) 251/470 242

e-mail: jacco.van-t-hul@cor usgroup.com

TKS
Responsible:
Organisation:

P

Department:
Address:

Dr.-Ing. Gerd SUSSEK

TKS

THY SSENKRUPP STAHL AG

Forschung, Zentrales Qualitétwesen und Priiftechnik
Kaiser-Wilhelm-Strasse 100

DE-47166 DUISBURG

Direct line:
Direct fax:
e-mail:

+(49) 203/524 41 93
+(49) 203/524 32 54

sussek @tks.thyssen.

com

CRM
Responsible:
Organisation:

P

Department:
15/09/2005

Mr Jean CRAHAY

CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Finishing and Coating
DGRTD G.5

Direct line:
Direct fax:
e-mail:

+(32) 4/254 62 30
+(32) 4/254 62 62

crahay@rdmetal.ulg.ac.be
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Address. Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Contract N°
7210-PR/147

Reference N°
D2.2/99

Budget (€) Funding (£)
992.500 595.500

Starting
1/07/1999

Ending Actual
30/06/2002 30/06/2002

Duration

36 (Mths) Dates:

Title: Heavy reductions on first stands of a tandem cold mill

OBJECTIVESAND CONTENTS

Asrolling process costs are a significant part of the price of mild and high-
carbon stedl strips, the increase of reduction on the first stands of atandem
mill isan interesting way to increase productivity. Thiscanlead to an
improved productivity of the hot strip mill by providing thicker strips at the
entry, while keeping the same final gauge. Furthermore, keeping the same
entry gauge can lead to thinner and harder products. However, reduction is, so
far, limited by the onset of strip defects (heat stresks or shape problems) or

by technological problems (stand power problems, guiding problems). The goals
of the project are: to explore new ways of increasing reduction while keeping
the quality of the strips; to develop understanding of the defects and the
problems arising in order to push further the limits of high reduction safe
rolling; to assess the best performance available without increasein
investments; to reach on the first two stands a 5% extra-reduction compared to
actual reductions.

State of progress:  Research completed; publication EUR N° 20929 EN

Partners

(CO) IRSID

Responsible:
Organisation:

Address:

Mr Luc VANEL

ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 42 93
+(33) 3/87 70 41 27
luc.vanel @ar celor.com

P) CRM
Responsible:
Organisation:

Address:

Mr Hugo UIJTDEBROEKS
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Technologie Park, 9

BE-9052 ZWIINAARDE (GENT)

Direct line:
Direct fax:
e-mail:

+(32) 9/264 57 67
+(32) 9/264 58 34
uijt@rug.ac.be

(P)  BRITISH STEEL

Responsible:
Organisation:

Address:

MrsJane ABLEWHITE

CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
Postbus 10000

NL-1970 CA IIMUIDEN

Direct line:
Direct fax:
e-mail:

+(31) 251/497 492
+(31) 251/470 235
jan.ablewhite@cor usgroup.com

P) SSAB
Responsible:
Organisation:

Department:

Dr. Géran ENGBERG
SSAB
SSAB TUNNPLAT AB
93 UP

SE-78184 BORLANGE

Direct line:

Fax:

e-mail:

+(46) 243/715 66
+(46) 243/715 48
gor an.engber g@ssab.com
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Contract N°
7210-PR/148

Reference N°
D2.3/99

Budget (€) Funding (€)
1.078.750 647.250

Starting Ending Actual
1/07/1999 30/06/2002 30/06/2002

Duration

36 (Mths) Dates:

Title: Application of information technologies in the optimisation of roll shop department programming

OBJECTIVESAND CONTENTS

This project aimsto develop new tools for the optimisation of the roll shop
department which will be used to evaluate work roll performance in hot and cold
strip mills. This optimisation will reduce the costs by amore accurate
programming of the roll shop department and by a better selection of the
providers. The quality of the service should also be increased by studying the
rolling conditions and by improving the treatmentsin the roll shop department.

State of progress:

Research completed; publication EUR N° 20930 EN

Partners
(CO) ACERALIA
Responsible:  Dr. Nicolas DE ABAJO MARTINEZ Direct line: +(34) 98/512 64 04
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA SA. e-mail: nicolas.abajo@ar celor.com
Department: Innovation & Research
Address. Apartado 90
ES-33480 AVILES (ASTURIAS)
(P) CRM
Responsible: Mr Hugo UIJTDEBROEKS Direct line: +(32) 9/264 57 67
Organisation: CRM Direct fax: +(32) 9/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: uijt@rug.ac.be
ASBL
Address: Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)
P) UGINE
Responsible: Mr Louis POIRE Direct line: +(33) 3/8585 77 19
Organisation: U&A Direct fax: +(33) 3/85 85 79 56
CENTRE DE RECHERCHE DE GUEUGNON e-mail: louis.poire@ugine.usinor.com
Address:  Usine de Gueugnon
Place des Forges
FR-71130 GUEUGNON
P) CsMm
Responsible: Dr. Maria MURRI Direct line: +(39) 06/505 54 54
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI e-mail: m.murri@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/149 D2.4/99 680.800  408.480 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: New contactless system to detect surface shape defectsin strip rolling facilities based on fast thermography and neural

computing

OBJECTIVESAND CONTENTS

The objective of this project is the development of a system for real-time
detection and correction of defectsin strip rolling facilities. In

particular, the system will be focused on defects due to refrigeration failures
in therolls and on failures due to the improper setting of set-point forcesin
the stands of the mill. A high-speed thermographic line-scan sensor will be
installed and its linear-infrared images will be correlated with other signals
of themill. Theimageswill then be analysed, applying pattern recognition
techniques, to detect and isolate the failures and their causes generating the
proper correction signals.

State of progress:  Research completed; publication EUR N° 20878 EN

Partners
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(CO) ACERALIA
Responsible:  Dr. Juan Antonio GONZALEZ Direct line: +(34) 985/12 62 95
Organisation: ACERALIA Direct fax: +(34) 985/12 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: juan.gonzalez@ar celor.com
Department: Innovation and Research Process
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
P) CSM
Responsible:  Dr. Roberto FALESSI Direct line: +(39) 06/505 54 05
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: r.falessi@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/150 D2.5/99 984500  590.700 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Development of multiple applications based on new magnetic sensorsin steel industries

OBJECTIVESAND CONTENTS

Accurate control of certain processing linesin the steel industry demands the
use of sensorsdl along the line so that the control variables can be

determined and corrected if necessary. This project aimsto develop new
magnetic sensors that allow determination of the a-fore mentioned parametersin
order to improve the control and quality of annealing and tempering processes.
The signds provided by the sensors will be analysed on-line to control the
process. They will aso alow obtaining information that will be stored and/or
monitored by means of real-time micro-processor-based systems that will
congtitute an appendage to the installation of the sensors.

State of progress:

Research completed; publication EUR N° 20931 EN

Partners
(CO) ACERALIA
Responsible: Mr Guillermo VECINO Direct line: +(34) 98/512 64 39
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: guillermo.vecino@ar celor.com
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
P) UNIV OVIEDO
Responsibles Mr Juan Manuel LOPERA RONDA Direct line: +(34) 98/518 2120
Organisation: UNIV OVIEDO Direct fax: +(34) 98/518 2138
UNIVERSIDAD DE OVIEDO- AREA DE e-mail: lopera@ate.uniovi.es
INGENERIA DE SISTEMASY AUTOMATICA
Address: Edif. Dep. Oeste, Modulo 2
Campus de Viesques
ES-33204 GIJON
=) VDEH-BFI
Responsible: Dipl.-Ing. Heribert MENNICKEN Direct line: +(49) 211/670 72 39
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 923 239
BETRIEBSFORSCHUNGSINSTITUT e-mail: heribert.mennicken@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSELDORF
P) CSM
Responsible:  Dr. Roberto FALESSI Direct line: +(39) 06/505 54 05
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Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: r.falessi@c-s-m.it
Address. Viadi Castel Romano 100/102
1T-00128 ROMA

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/151 D2.6/99 1.177.000  706.200 42 (Mths) Dates:  1/07/1999 31/12/2002 31/12/2002

Title: Multivariable command & control of thickness profile, camber & flatness by use of topometrical measurements & hybrid
modelsfor heavy plate mills

OBJECTIVESAND CONTENTS

More comprehensive and enhanced measurements, procedures and control of the
production process can achieve increasing quality requirements for hot rolled
plates with regard to shape and metallurgical properties. The aim of the

project isto better meet plate quality demands by command and control of time
and plate length. For this purpose, a projected fringe-based area measurement
system, comprehensive mill models including mill plant components for steady
state and dynamic views, time and length dependent command systemsand a
multivariable control system will be developed and tested. The use of the
advanced modelling, of the command and control methods will represent a
considerable progression in production yield and rolled plate quality.

State of progress:  Research completed; publication EUR N° 20932 EN

Partners
(CO) VDEH-BFI
Responsible: Dr.-Ing. Walter UNGERER Direct line: +(49) 211/670 72 42
Organisation: VDEH-BFI Direct fax: +(49) 211/6707 310
BETRIEBSFORSCHUNGSINSTITUT e-mail: walter.ungerer @bfi.de

Address: Sohnstrasse 65
DE-40237 DUSSELDORF
P) BRITISH STEEL

Responsiblee Mr SP.RYALLS Direct line: +(44) 1709/82 51 95
Organisation: CORUSUK Direct fax: +(44) 1709/825 337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: simon.ryalls@cor usgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR
(P) ACERALIA

Responsible:  Dr. Nicolas DE ABAJO MARTINEZ Direct line: +(34) 98/512 64 04
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA SA. e-mail: nicolas.abajo@ar celor.com

Department: Innovation & Research
Address. Apartado 90
ES-33480 AVILES (ASTURIAS)

=) DDS
Responsible: Mr Niels UHRBRAND Telephone: +(45) 47 77 03 33
Organisation: DDS Direct fax: +(45) 47 77 03 53

DET DANSKE STALVALSEV/ERK e-mail: uhr @dansteel.dk
DK-3300 FREDERIKSV ARK
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/152 D2.7/99 742000  445.200 42 (Mths) Dates:  1/07/1999 30/06/2002 31/12/2002

Title: Simulating the use of lubricants during cold rolling: modelling the inter dependance between [ubricant properties and
rolling performance

OBJECTIVESAND CONTENTS

The project intends to develop new methods to simulate the inter-dependence
between rolling lubricant composition and rolling performance in order to
evaluate the properties of rolling oils by simulation experiments and to bring
about a better understanding of the role of lubrication in cold ralling.
Different approaches will be developed. They are: mathematical modelling of
the linkage between input and output parameters of the rolling process, in
order to identify crucial lubricant parameters; simulation of emulsion-ageing
in pilot scale pump tests and test performance on pilot mills and the
development of an easy system of laboratory simulation procedures to test
technological properties of ralling oils.

State of progress:  Research completed; publication EUR N° 20933 EN

Partners
(CO) TKS
Responsible: Dr. Martin RAULF Direct line: +(49) 231/844 61 18
Organisation: TKS Direct fax: +(49) 231/844 67 17

THY SSENKRUPP STAHL AG e-mail: martin.raulf@thyssenkrupp.com
Address: Eberhardstrasse 12

DE-44145 DORTMUND
(P)  ACERALIA

Responsible: Mr José LuisRENDUELESVIGIL Direct line: +(34) 98/512 60 10
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: jose-luisrendueles@ar celor.com

Department: 1&R Process
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES

P) CSM
Responsible:  Dr. Pietro GIMONDO Direct line: +(39) 06/505 54 35
Organisation: CSM Direct fax: +(39) 06/505 54 88

CENTRO SVILUPPO MATERIALI e-mail: p.gimondo@c-s-m.it
Address: Viadi Castel Romano 100

1T-00128 ROMA EUR

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/153 D2.8/99 1507.000  904.200 42 (Mths) Dates:  1/07/1999 30/06/2002 31/12/2002

Title: Investigation of the formation, constitution & properties of scale formed during the finishing rolling, cooling & coiling of
thin hot strips

OBJECTIVESAND CONTENTS

The objective of the research isto assess the relation between rolling,

cooling and coiling conditions and scale properties and to establish the
relationship between these scale properties and the processability of unpickled
or unpickled and directly galvanised strip. The research activity will
essentially be performed on material rolled on industrid hot strip mills

partly from conventional partly from thin slabs. The applicability of the

final products can also be tested on an industrial scale. Process conditions
leading to thin and highly adherent scale should enable to avoid pickling, asa
stage of the process, for apart of the hot strip intended for direct use.

State of progress:  Research completed; publication EUR N° 21128 EN

Partners

(CO) TKS
Responsible:  Dr. Frank FRIEDEL Direct line: +(49) 203/52 43 415
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Organisation: TKS Direct fax: +(49) 203/52 43 691
THYSSEN KRUPP STAHL AG e-mail: friedel @tks.thyssenkrupp.com
Department: 360 FQOP-MK-AM
Address: Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
P) CRM
Responsible:  Mr Xavier CORNET Direct line: +(32) 9/264 57 90
Organisation: CRM Fax: +(32) 9/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: cornet@agt0.rug.ac.be
ASBL
Address: Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)
P) HOOGOVENS
Responsible: Dr. PetrusHenk BOLT Direct line: +(31) 251/499 847
Organisation: CORUSNL Direct fax: +(31) 251/470 242
IIMUIDEN TECHNOLOGY CENTRE e-mail: henk.bolt@corusgroup.com
Department: CRDT PRC RMS SUT - (3F22 1-334)
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) SwB
Responsible: MrsS. EHLERS Direct line: +(49) 421/648 2241
Organisation: SwB Direct fax: +(49) 421/648 2119
ARCELOR STHALWERKE BREMEN GmbH e-mail:
Department: TQE
Address:  Auf den Delben 35
DE-28222 BREMEN
P) TUBA
Responsible:  Prof. Dr.-Ing. Rudolf KAWALLA Direct line: +(49) 3731/39 24 79
Organisation: TU BA Direct fax: +(49) 3731/39 36 56
TECHNICAL UNIVERSI'I_'_Y BERGAKADEMIE e-mail: kawalla@imf.tu-freiberg.de
FREIBERG, INSTITUT FUR METALLFORMUNG
Department: Institute
Address. Bernhard-von-Cotta Strasse, 4
DE-09596 FREIBERG
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/154 D2.9/99 1101500  660.900 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Stainlesssteel cold rolling with emulsion

OBJECTIVESAND CONTENTS

The lubricants for cold ralling of stainless steel have amajor influence on

the surface quality of the rolled products and on the productivity of the

rolling mills. Up to now only oils but no emulsions are used in cold rolling

of bright-annealed stainless steel in Sendzimir mills. The aim of the proposed
research isto increase the productivity of stainless steel cold rolling mills

by use of emulsion advantages regarding cooling and surface cleanness. Emulsion
selection will be based on laboratory tests and, in particular, on trialson

pilot rolling mills. Selected new lubricants will be tested on Sendzimir

mills. Finally an operational concept with included closed loop plant

technology will be developed for Sendzimir mills.

State of progress:  Research completed; publication EUR N° 20934 EN

Partners

(CO) VDEH

Responsible:  Dr.-Ing. Burkhard SCHMIDT Direct line: +(49) 211/670 72 14
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Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: burkhard.schmidt@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF

P) UGINE
Responsible: Mr Louis POIRE Direct line: +(33) 3/8585 77 19
Organisation: U&A Direct fax: +(33) 3/85 85 79 56
CENTRE DE RECHERCHE DE GUEUGNON e-mail: louis.poire@ugine.usinor.com
Address:  Usine de Gueugnon
Place des Forges
FR-71130 GUEUGNON
P) IRSID
Responsible: Mr Guy HAURET Direct line: +(33) 3/87 70 42 83
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 13

ARCELOR RESEARCH SA. e-mail: guy.hauret@arcelor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) OUTOKUMPU

Responsible: M.Sc.Lic. Raimo LEVONMAA Direct line: +(46) 226/814 44
Organisation: AVESTAPOLARIT Direct fax: +(46) 226/810 77
AVESTAPOLARIT AB e-mail: raimo.levonmaa@outokumpu.com

Department: Research Department
Address: 774 80
SE-774 80 AVESTA

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/157 D2.12/99 1015200  609.120 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Pre-setting improvement of skin passing concerning flatness and reduction combined with defined strip surface texture by
hybrid modelling techniques

OBJECTIVESAND CONTENTS

The particular properties of temper rolling and the importance of the
equilibrium between the surface roughness and the reduction has made the
development of models of this kind of mill difficult, but a considerable
experience has been acquired. Using that knowledge, the modelling of the
temper rolling has made considerable progress during the last few years, but
thereislittle experience of control systems using new models. The project
aims at the development of set-up control strategies using the existing
knowledge and a combination of different methods such as hybrid modelling
techniques. These techniques are capable of combining data based and explicit
information to model coil characteristics as the perfect transmission of
roughness, flatness and mechanical properties.

State of progress:  Research completed; publication EUR N° 20935 EN

Partners
(CO) ACERALIA
Responsible: Mr José LuisRENDUELESVIGIL Direct line: +(34) 98/512 60 10
Organisation: ACERALIA Direct fax: +(34) 98/512 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: jose-luisrendueles@ar celor.com

Department: 1&R Process
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES

=) VDEH-BFI
Responsible: Dr. Eberhard NEUSCHUTZ Direct line: +(49) 211/670 73 40
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Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 02
BETRIEBSFORSCHUNGSINSTITUT e-mail: eberhard.neuschuetz@bfi.de
Address. Sohnstrasse 65
DE-40237 DUSSELDORF

P) MEFOS
Responsible: M Sc. Olof WIKLUND Direct line: +(46) 920/20 19 73
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: olof.wiklund@mefos.se
INSTITUTEAB

Address. Aronstorpsvéagen 1
SE-97125 LULEA

Technical Group D2 has 37 Projectsand 123 Partners
Total Projects: 157 - Total Partners: 570
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Contract N°
7210-EC/109

Reference N°
D3.1/94

Budget (€) Funding (£) Duration Starting Ending Actual

956.727  547.500 48 (Mths) Dates:  1/07/1094 30/06/1998 30/06/1998

Title: Development of high strength hot- and cold-rolled steel strip with extended production applications

OBJECTIVESAND CONTENTS

Theaim of this project isto develop concepts allowing the increased
requirements for steel strip products to be achieved using the smallest possible
number of steel grades. The problem could be solved through variations of the
hesat treatment and cooling parameters during hot rolling and annedling.
Laboratory experimentsin combination with modelling procedures hold out the
promise of effectively meeting the aims of this project. Focusing on areduced
number of steel grades would provide effective logistic and economic advantages.

State of progress:  Research completed; publication EUR N° 19385

Partners
(CO) TKS
Responsible: Dr. Ing. Bernhard ENGL Direct line: +(49) 231/844 3272
Organisation: TKS Direct fax: +(49) 231/844 4353
THYSSEN KRUPP STAHL e-mail: engl@tks.thyssenkrupp.com
Department: Abt. FQP-WV
DE-44120 DORTMUND
P) CSM
Responsible: Ing. Ettore ANELLI Direct line: +(39) 06/505 52 69
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: e.anelli@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
P) MPIE
Responsible: Dr.-Ing. Radko KASPAR Telephone: +(49) 211/6792-258
Organisation: MPIE Direct fax: +(49) 211/679 23 33
MAX-PLANCK-INSTITUT FUR e-mail: kaspar @mpie.de
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
DE-40237 DUSSEL DORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EC/807 D3.2/94 2410185 1.353.927 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997

Title: Improvement of hot rolled products by physical and mathematical modelling

OBJECTIVESAND CONTENTS

Hot rolling isacrucial step in steel production, and as a consequence isthe
subject of mgjor effortsto model the process, thereby identifying and testing
potential improvements to the processing with |ess recourse to expensive plant
trials. The current project, involving twelve partners, comprises three linked
parts:
1) Modelling phase transformation in wrought steels (C Mn, HSLA, acicular
ferrite and |F steels);
2) Experimental investigation of friction at the roll-metal interfacein
hot rolling;
3) Extension and vaidation of finite e ements models of multi-pass hot
rolling (including modules/data from parts 1) and 2)).

State of progress:
Partners

(CO)
Responsible:
Organisation:

Address:

15/09/2005

Research completed; publication EUR N° 19879

BRITISH STEEL

Dr. A.A.HOWE
CORUS UK

CORUS UK LTD - SWINDEN TECHNOLOGY
CENTRE

Moorgate Road
GB- ROTHERHAM S60 3AR

DGRTD G.5

Direct line: +(44) 1709/82 53 28
Fax: +(44) 1709/825 337
e-mail: andy.howe@cor usgroup.com
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=) AHV
Responsible:  Mr Miguel Angel CASARES Direct line: +(34) 94/489 41 58
Organisation: AHV Direct fax: +(34) 94/489 42 73
ALTOSHORNOSDE VIZCAYA e-mail:
Address: Carmen 2
ES-48901 BARACALDO (VIZCAYA)
P) CEIT
Responsible: Dra. Beatriz LOPEZ SORIA Telephone: +(34) 943/21 28 00
Organisation: CEIT Fax: +(34) 943/21 30 76
CENTRO DE ESTUDIOS E INVESTIGACIONES e-mail: blopez@ceit.es
TECNICAS DE GIPUZKOA
Address:  Po. de Manuel Lardizébal, 15

Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

(P)  CENIM-CSIC

Responsible:  Dr. Carlos GARCIA de ANDRES Telephone: +(34) 91/553 89 00
Organisation: CENIM -CSIC Fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: cgda@cenim.csic.es
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) CSM
Responsible:  Ing. Ettore ANELLI Direct line: +(39) 06/505 52 69
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: e.anelli@c-s-m.it
Address. Viadi Castel Romano 100

1T-00128 ROMA EUR

() HOOGOVENS

Responsible: Mr Th.M. HOOGENDOORN Direct line: +(31) 251/49 37 41
Organisation:. HOOGOVENS Direct fax: +(31) 251/47 04 07
CORUS RESEARCH, DEVELOPMENT & e-mail:
TECHNOLOGY
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
=) MPIE
Responsible: Dr.-Ing. Radko KASPAR Telephone: +(49) 211/6792-258
Organisation: MPIE Direct fax: +(49) 211/679 23 33
MAX-PLANCK-INSTITUT FUR e-mail: kaspar @mpie.de
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
DE-40237 DUSSEL DORF
P) TUDELFT
Responsible:  Prof. Dr.Ir. S. VAN DER ZWAAG Direct line: +(31) 15/278 22 48
Organisation: TU DELFT Direct fax: +(31) 15/278 4472
DELFT UNIVERSITY OF TECHNOLOGY e-mail: s.vander zwaag@lIr .tudelft.nl
Department: Department of Materials Science
Address. Rotterdamseweg 137
NL-2628 AL DELFT
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-EC/306 D3.3/94 1273848  635.100 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997

Title: Simulation of post rolling cooling and microstructure of steel wire-rod for optimization and control of the process

OBJECTIVESAND CONTENTS

This research project will investigate optimization of post-rolling cooling of
steel wirefrods. The aim isto develop atool for the optimization of the

cooling process with respect to microstructures and properties of the products,
and their homogeneity; the stability with composition or process parameters will
also be addressed. Thistool will use results of previous aswell as current

work on hot-rolling modelling, so that improved process control of post-rolling
cooling of steel wire (and bars) will be achieved. Furthermore, the researchis
expected to contribute to improvements of the products metallurgy and to
prepare the basis for further technical evolution of mills.

State of progress:  Research completed; publication EUR N° 19386

Partners
(CO) IRSID
Responsible:  Mr Pascal BUESSLER Direct line: +(33) 3/87 7042 44
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 01

ARCELOR RESEARCH SA. e-mail: pascal .buessler @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) HAMBURGER STAHL

Responsible: Dr.Karl STERCKEN Direct line: +(49) 40/7408-310
Organisation: MITTAL Direct fax: +(49) 40/7408-311
MITTAL STEEL HAMBURG e-mail: karl.stercken@mittalsteel.com

Department: Technical Services
Address; Dradenaustrasse 33
DE-21129 HAMBURG

(P)  UNIMETAL

Responsiblee Mr Jean WENDENBAUM Telephone: +(33) 3/87 70 73 44
Organisation: ASCOMETAL CREAS Fax: +(33) 3/87 70 7355
ASCOMETAL CREAS e-mail: j.wendenbaum@ascometal.lucchini.com

Address: Avenue de France
FR-57301 HAGONDANGE CEDEX

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-EC/808 D3.4/94 957.788  512.689 42 (Mths) Dates: 10711904 31/12/1997 31/12/1997

Title: Modelling of microstructural development during continuous annealing pr ocesses

OBJECTIVESAND CONTENTS

A wide range of steel types can be produced by continuous annealing. It would
be very beneficial to be able to predict microstructure and mechanical

properties from aknowledge of steel composition, hot and cold rolling
conditions and continuous annealing parameters. Such a predictive model would
help to identify optimum conditions for continuous annealing for improving the
properties of existing steels and would aid the development of new steels.
Thereisaneed to gain afuller understanding of annealing conditions on
recrystallisation, grain growth, carbide dissolution and texture development in
current duminium-killed and intergtitial-free steels. Thereisalso aneed to
learn more about the relationship between processing conditions, microstructural
development and propertiesin ferrite-bainite, ferrite-martensite and multi-

phase steels produced by intercritical continuous annealing.

The microstructures of awide range of continuously annealed steelswill be
characterised and mechanical properties measured. The relationships between
processing conditions, composition, microstructure and properties will be
examined in detail. From this, amathematical model would be developed to
predict microstructures and properties from compositional and continuous
annedling parameters.

State of progress:  Research completed; publication EUR N° 19877

Partners
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(CO) BRITISH STEEL
Responsible:  Mr Peter J. EVANS Direct line: +(44) 1639/87 11 11 Ext.: 3336
Organisation: CORUS UK Direct fax: +(44) 1639/87 23 72 or 40
CORUS UK LIMITED e-mail: peter.j.evans@cor usgroup.com
Address: Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
=) AHV
Responsible:  Mr José Ignacio LARBURU ERENO Direct line: +(34) 94/489 41 56
Organisation: CSI-PLANOS Fax: +(34) 94/489 42 73
CSI-PLANOS e-mail:
Address: C/ Carmen 2
ES-48901 BARACALDO (VIZCAYA)
P) CEIT
Responsible: Dr. Isabel GUTIERREZ SANZ Direct line: +(34) 943/21 28 00
Organisation: CEIT Direct fax: +(34) 943/21 30 76

Address:

CENTRO DE ESTUDIOS E INVESTIGACIONES
TECNICAS DE GIPUZKOA

Po. de Manuel Lardizabal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

e-mail: igutierrez@ceit.es

(P)  CSI-PLANOS

Responsible: MrsMaria Aurora ARIASPRIETO Direct line: +(34) 98/512 61 71
Organisation: ENSIDESA Direct fax: +(34) 98/512 60 89
ENSIDESA e-mail:
Department: Steel Research
Address: Apartado 93
ES-33480 AVILES
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EC/209 D3.5/94 1.081.349  585.900 42 (Mths) Dates:  1/07/1904 31/12/1997 31/12/1997

Title: Computer assisted modelling of metallurgical aspects of hot defor mation and transformation of steels

OBJECTIVESAND CONTENTS

Theaim of this co-operative research project isto develop a metallurgical
model, running on a persona computer, to predict the microstructura evolution
in stedl during hot rolling, from reheating to the final cooling, including the
prediction of the mechanica properties.

This project is based on results achieved through other successful research work
focused on C-Mn steels which allowed a prototype "skeleton" model to be

devel oped which does not consider the complications of precipitation processes.
In this research the existing model will be enlarged to cover the more
complicated situation pertaining to microalloyed grades (e.g. HSLA and IF
steels), such as interactions between precipitates, grain growth,

recrystallization and transformation, and strain-induced precipitation during
rolling.

State of progress:  Research completed; publication EUR N° 18790

Partners
(CO) CRM
Responsible:  Mr BorisDONNAY Direct line: +(352) 531321 74
Organisation:. PROFILARBED Direct fax: +(352) 54 79 64
Profil ARBED S.A. e-mail: boris.donnay@ar celor.com
Address: 66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE
P) TKS
Responsible:  Dr. Ulrich LOTTER Direct line: +(49) 203/524 44 21
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TKS

THYSSENKRUPP STAHL AG
Kaiser-Wilhelm-Strasse 100
DE-47166 DUISBURG

Organisation: Direct fax: +(49) 203/52 4820 480
e-mail: ulrich.lotter @thyssenkrupp.com

Address:

Contract N° Reference N°
7210-CA/220 D3/C3.4/94

Budget (€) Funding (€)
2.459.689  1.419.900

Starting Ending Actual
1/07/1994 31/12/1997 31/12/1997

Duration

42 (Mths) Dates.

Title: Thin dab casting

OBJECTIVESAND CONTENTS

Thin dab casting with direct rolling offers the steel industry new

possibilities of producing steel at lower cost. Up until now, activitiesin the
field have been focused on process devel opment.

This research programme is mainly concerned with the problems of steel
properties relating to this new process which may be characterized by high
cooling rates at solidification, different equalizing hest treatment and less

total reduction at the rolling mill.

This research programme will investigate:

- the possibility of achieving afine-grained final microstructure despite a
limited total thickness reduction during hot ralling;

- the over-saturation of residuals and/or microalloying elementsin austenite
depending upon the cooling rate during solidification and subsequent
precipitation;

- the problem of hot ductility resulting from new solidification and cooling
cycles applied beforerolling.

Stedl grades concerned in the programme are C-Mn and HSLA steels, hot rolled to
afind thickness ranging between 2 and 12 mm. The present integrated research
programme will be performed by 11 different partners.

State of progress:  Research completed; publication EUR N° 19409

Partners

CRM
Responsible:
Organisation:

(CO)

Address:

Mr Jean-Claude HERM AN
CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line:
Direct fax:
e-mail:

+(32) 4/254 63 00
+(32) 4/254 63 63

herman@rdmetal.ulg.ac.be

CEIT
Responsible:
Organisation:

P

Address:

Dr. José Maria RODRIGUEZ IBABE
CEIT

CENTRO DE ESTUDIOS E INVESTIGACIONES
TECNICAS DE GIPUZKOA

Po. de Manuel Lardizabal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

Direct line:
Direct fax:

+(34) 943/21 28 00
+(34) 943/21 30 76

e-mail: jmribabe@ceit.es

IFW
Responsible:
Organisation:

P

Address:

Prof. Dr. Alfred KOTHE
|FW

LEIBNIZ-INSTITUT FUR FESTKORPER - UND
WERKSTOFFORSCHUNG DRESDEN e.V.

Helmholtzstrasse 20
DE-01069 DRESDEN

Direct line:
Direct fax:
e-mail:

+(49) 351/465 93 24
+(49) 351/465 93 20
a.koethe@ifw-dresden.de

TKS
Responsible:
Organisation:

P

Department:

Dr. Ing. Bernhard ENGL
TKS

THY SSEN KRUPP STAHL
Abt. FQP-WV

DE-44120 DORTMUND

Direct line:
Direct fax:
e-mail:

+(49) 231/844 3272
+(49) 231/844 4353

engl @tks.thyssenkrupp.com
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=) MFI
Responsible:  Dr. Kurt NIEDERHOFF Direct line: +(49) 203/999 31 11
Organisation: MFI Fax: +(49) 203/999 44 25
MANNESMANNROHREN-WERKE e-mail:
(MANNESMANN FORSCHUNGSINSTITUT)
Address: Ehinger Strasse 200
DE-47259 DUISBURG
=) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
P) TKS
Responsible:  Dr.-Ing. H. LITTERSCHEIDT Direct line: +(49) 203/524 49 65
Organisation: TKS Direct fax: +(49) 203/524 05 96
THY SSENKRUPP STAHL AG e-mail:
Address. Kaiser-Wilhelm-Strasse 100
DE-47166 DUISBURG
P) TUC
Responsible:  Prof. Dr.-Ing. K. SCHWERDTFEGER Telephone: +(49) 5323/72 23 85
Organisation: TUC Direct fax: +(49) 5323/72 31 84
TECHNISCHE UNIVERSITAT CLAUSTHAL e-mail:
Department: Institut fur Metallurgie
Address:  Robert-Koch-Strasse 42
DE-38678 CLAUSTHAL-ZELLERFELD
P) UNIV LONDON
Responsible:  Prof. B. MINTZ Telephone: +(44) 171/477 80 00
Organisation: UNIV LONDON Fax: +(44) 171/477 85 66
CITY UNIVERSITY LONDON e-mail:
Department: Dept. of Mechanical Engineering and Aeronautics
Address. Northampton Square
GB- LONDON EC1 0HB
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EC/406 D3.1/95 577.000  346.200 36 (Mths) Dates:  1/07/1995 30/06/1998 30/06/1998

Title: Development of high strength-high quality hot strip for ERW pipes, produced by the thin-slab casting technology

OBJECTIVESAND CONTENTS

Research on an industrial scaleisto be carried out with the aim of

ascertaining the feasibility of manufacturing high strength, high quality hot
rolled strip for structural applications through thin slab/direct rolling
technology. The AST plant in Terni will be used for processing a high qudity,
high purity liquid steel produced from an electric furnace and ASEA ladle
refining cycle.

Thefinal aimisto produce and qualify high standard ERW pipes of X60 grade
using the hot rolled strip obtained by this innovative route and the pipe making
facilitiesof T.D.I. pipe mill in Taranto.

State of progress:  Research completed; publication EUR N° 19383

Partners
(MC) CSM
Responsible: Ing. Ettore ANELLI Direct line: +(39) 06/505 52 69
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: e.anelli@c-s-m.it
Address: Viadi Castel Romano 100

1T-00128 ROMA EUR
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Reference N°
D3.2/95

Contract N°
7210-EC/605

Budget (€) Funding (€)
1.951.000 1.170.600

Duration
48 (Mths)

Starting

Dates:

Ending

Actual

1/07/1995 31/12/1998 30/06/1999

Title: New hot rolled, deep drawing steel qualities

OBJECTIVESAND CONTENTS

The objective of the project isto establish general proceduresfor the
production of hot rolled steel strip of deep drawing quality with athickness
lessthan 1.5 mm and an r-value greater than 1. The hot rolled deep drawing
quality could replace cold rolled material. This substitution would offer cost
savings and reduce impact on the environment.

State of progress:  Research completed; publication EUR N° 19889
Partners

(CO) HOOGOVENS

Responsible:
Organisation:

Department:

Address:

Mr PM. HEKKER

CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
3G-16

Postbus 10000

NL-1970 CA IIMUIDEN

Direct line:
Direct fax:
e-mail:

+(31) 251/49 33 56
+(31) 251/47 01 55

peter .hekker @cor usgroup.com

(P)  BRITISH STEEL

Responsible: Dr. R. UNDERHILL Telephone: +(44) 1639/87 22 87
Organisation: CORUSUK Fax: +(44) 1639/88 46 48
CORUS UK LIMITED e-mail:
Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
P) CRM
Responsible:  Mrs. Annick DE PAEPE Direct line: +(32) 4/264 57 65
Organisation: CRM Direct fax: +(32) 4/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: depaepe@rdmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
P) CSM
Responsible: Ing. Ettore ANELLI Direct line: +(39) 06/505 52 69
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: e.anelli@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
=) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-EC/115 D3.3/95 1.647.500  988.500 42 (Mths)

Starting Ending Actual

Dates:

1/07/1995 31/12/1998 31/12/1998

Title: New cold rolled, deep drawing steel qualities

OBJECTIVESAND CONTENTS

High strength cold rolled steels offer the possibility of considerable weight
reduction in the automotive industry if formability can be improved compared to
conventional grades. Four promising steel concepts will be developed in this
project:

- inmulti-phase (TRIP) steels TRansformation Induced Plasticity will retard
local necking and thusimprove formability;

- SULC Stedswith extremelow C and N levels are bake hardenable steels
without the drawbacks of conventional IF (Ti, Nb) grades;

- high strength IF steels (IFHS) are potentially capable of developing
optimum combinations of formability and strength by using solid solution
and bake hardening;

- |F stedds (IF-D) doped with surface active elements, will develop the most
favourable deep drawing textures.

Generally it isintended to develop new cold rolled steels with strength levels
between about 200 and 600 M pa with improved formability compared to existing
grades. Thiswill improve the position of steel compared to aternative

materials, and promote more efficient use of high strength steels.

State of progress:  Research completed; publication EUR N° 20099
Partners

(CO) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK

Direct line:

+(49) 241/80 95 783

(P) CRM

(P)  MPIE

Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
P) BRITISH STEEL
Responsible:  Mr S.R. DANIEL Direct line: +(44) 1639/87 11 11
Organisation: CORUS UK Direct fax: +(44) 1639/87 23 72
CORUS UK LIMITED e-mail: stephen.daniel @cor usgr oup.com
Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
Responsible:  Mr Christophe VAN DURME Direct line: +(32) 9/264 57 66
Organisation: CRM Fax: +(32) 9/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: vandurme@agt0.rug.ac.be
ASBL
Address: Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)
Responsible:  Prof.-Dr. H.J. GRABKE Direct line: +(49) 211/679 22 36
Organisation: MPIE Fax: +(49) 211/6792-268
MAX-PLANCK-INSTITUT FUR e-mail:
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
DE-40237 DUSSEL DORF
P) UNIV THESSALY
Responsible:  Prof. Gregory N. HAIDEMENOPOUL OS Direct line: +(30) 242/107 40 61
Organisation: UNIV THESSALY Direct fax: +(30) 242/107 40 61
UNIVERSITY OF THESSALY - MATERIALS e-mail: hgreg@uth.gr

LABORATORY
Department: Dept. of Mechanical Engineering
Address: Pedion Areos
GR-38334 VOLOS
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(P)  VOEST-ALPINE

Responsible:  Dr. Peter STIASZNY Direct line: +(43) 732/6585-6321
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980-4338
VOEST-ALPINE STAHL LINZ e-mail: peter.stiaszny@voestalpine.com
Address. VOEST-ALPINE Strasse, 3
AT-4031 LINZ
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EC/118 D3.4/95 898500  539.100 42 (Mths) Dates:  1/07/1095 31/12/1998 31/12/1998

Title: Strip with gradient properties by annealing in reactive atmosphere

OBJECTIVESAND CONTENTS

Cold rolled sted strip is often subjected to continuous annealing in areactive
amosphere to achieve the required properties, while also ensuring appropriate
states of surface cleanliness for subsequent treatment (e.g., phosphating, hot-
dip gavanizing, etc.). Because the heat treatment cycleisvery brief and the
associated gas-metal reactions hardly achieve equilibrium, chemistry and
property gradients can develop at the surface which have up until now been
considered an unavoidable drawback of the process.
It isthe objective of this project to investigate the possibilities of
deliberately creating surface chemistry and property gradients by annealing in
reactive amospheres, with the aim of combining normally exclusive properties.
This research programme will be specifically aimed at accumulating the necessary
fundamental know-how to help create anew range of steel products. One of its
constraints will be to maintain treatment conditions within the capabilities of
exigting processing lines, although minor modifications will obviously be
necessary.

State of progress:  Research completed; publication EUR N° 19890

Partners
(CO) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224

INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN

P) CRM
Responsiblee Mr Marcel LAMBERIGTS Direct line: +(32) 4/254 63 31
Organisation: CRM Direct fax: +(32) 4/254 62 62
CENTRE DE RECHERCHES METALLURGIQUES e-mail: lamberigts@rdmetal.ulg.ac.be
ASBL

Address. Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-EC/901 D3.5/95 170000  102.000 36 (Mths) Dates:  1/11/1095 31/10/1998 31/10/1998

Title: New cold-rolled deep drawing qualities

OBJECTIVESAND CONTENTS

This project will examine the potentia for improving strength and bake
hardenability of high-strength | F steels without sacrificing deep drawability by
annedling within the austenite temperature range. The main aimswill be;

- to determine optimum contents of solid solution hardening elements such as P,
Mn, Cr, Si to provide combinations of strength, ductility and normal
anisotropy;

- to utilize thermodynamic cal culations to provide a basis for assessing the
solubility of interstitial elements, principally C, under different
conditions.

State of progress:  Research completed; publication EUR N° 20099

Partners
(MC) IMF
Responsible:  Prof. BevisHUTCHINSON Direct line: +(46) 8/440 48 88
Organisation: IMF Direct fax: +(46) 8/440 45 35

INSTITUTET FOR METALLFORSKNING e-mail: bevis.hutchinson@simr.se
Department: Mechanical Metallurgy
Address:  Drottning Kristinas vég 48

SE-114 28 STOCKHOLM

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-EC/119 D3.1/96 1352500 811500 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Effect of the high speed cooling rate on the microstructure and precipitation statein hot rolled | F steels

OBJECTIVESAND CONTENTS

This project will investigate the precipitation sequences in ferrite and other
major parameters of hot rolled strip manufactured from soft and high-strength
ULC steelswith low microalloy contents (Ti-Nb-B) and excellent forming
properties for use in the automotive and other industries. Hot rolling
operations will be carried out on both laboratory and industrial scale.

State of progress:  Research completed; publication EUR N° 19878 EN
Partners
(CO) VOEST-ALPINE

Responsible: Dr. Andreas PICHLER Direct line: +(43) 732/6585 750 92
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980 43 38
VOESTALPINE STAHL GMBH e-mail: andreas.pichler @voestalpine.com
Address. VOEST-ALPINE-Strasse 3
AT-4020 LINZ
P) CRM
Responsible:  Mr Christophe VAN DURME Direct line: +(32) 9/264 57 66
Organisation: CRM Fax: +(32) 9/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: vandurme@agt0.rug.ac.be
ASBL

Address: Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)

P) CsMm
Responsible:  Dr. Paolo Emilio DI NUNZIO Direct line: +(39) 06/505 52 62
Organisation: CSM Direct fax: +(39) 06/505 54 61

CENTRO SVILUPPO MATERIALI e-mail: p.dinunzio@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR

=) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
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RWTH
INSTITUT FUR EISENHUTTENKUNDE

Organisation: Direct fax: +(49) 241/80 92 224

e-mail: bleck@iehk.rwth-aachen.de

Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
P) OFzs
Responsible: Dr. Krystyna SPIRADEK Direct line: +(43) 2254/780 3320
Organisation: OFZS Fax: +(43) 2254/780 33 66
OSTERREICHISCHES FORSCHUNGSZENTRUM e-mail:
SEIBERSDORF
AT-2444 SEIBERSDORF
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EC/811 D3.2/96 1328000  796.800 42 (Mths) Dates: 10711996 31/12/1999 31/12/1999

Title: Theeffect of strain reversal and strain-time path on constitutive relationship for metal rolling/forming process

OBJECTIVESAND CONTENTS

It is proposed to develop congtitutive models for situations such as hot
rolling where materid is subjected to highly non-uniform temperatures and
strain rates, including data based on strain reversals, for usein finite
element codes which allow specification of the material constitutive
propertiesat al pointsin theroll gap. The modelswill alow prediction of
rolling load, microstructural evolution and defect formation during rolling
mill trials.

State of progress:  Research completed; publication EUR N° 19891
Partners

(CO) BRITISH STEEL

Responsible: Dr. P.M.INGHAM Direct line: +(44) 1709/82 51 97
Organisation: CORUSUK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: peter.ingham@cor usgr oup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
(P) CEIT
Responsible:  Dr. Isabel GUTIERREZ SANZ Direct line: +(34) 943/21 28 00
Organisation: CEIT Direct fax: +(34) 943/21 30 76
CENTRO DE ESTUDIOS E INVESTIGACIONES e-mail: igutierrez@ceit.es
TECNICAS DE GIPUZKOA
Address: Po. de Manuel Lardizébal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN
P) CSM
Responsible:  Dr. Juan Hector BIANCHI Direct line: +(39) 06/505 52 48
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: j.bianchi@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) MEFOS
Responsible: M Sc. Olof WIKLUND Direct line: +(46) 920/20 19 73
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: olof.wiklund@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
(P) RUUKKI
Responsible:  Dr. Pasi PEURA Direct line: +(358) 3/528 56 71
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RAUTARUUKKI
RAUTARUUKKI OYJ
Harvialantie 420

FI1-13300 HAMEENLINNA

Organisation: Direct fax: +(358) 3/528 55 08
e-mail: pasi.peura@rautaruukki.com

Address:

Reference N°
D3.3/96

Contract N°
7210-EC/214

Budget (€) Funding (€)
1.459.500  875.700

Starting Ending Actual
1/07/1996 30/06/1999 30/06/1999

Duration

36 (Mths) Dates.

Title: Texturecontrol in rolled steel sheetsfor an optimized anisotropy

OBJECTIVESAND CONTENTS

The objective of the project isto analyze the influence of processing
parameters at hot and cold mills on the texture development during annealing
(batch or continuous) in order to establish guidelines for the control of r

and deltar values, thus ensuring minimal planar anisotropy in cold rolled and

annealed stedl sheets. Steel gradesto be considered are drawing grades
(ultra-low C, extrarlow C and IF steels) and high strength steels. Steel
drawability will be assessed as afunction of the balance between r and delta

r.
State of progress:
Partners

(BCO) CRM
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20100

Mr Jean-Claude HERM AN
CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Avenue du Bois St-Jean 21

Domaine Universitaire du Sart Tilman
(P59)

BE-4000 LIEGE

Direct line:
Direct fax:
e-mail:

+(32) 4/254 63 00
+(32) 4/254 63 63

herman@rdmetal.ulg.ac.be

P) CRM
Responsible:
Organisation:

Address:

Prof. Leo KESTENS
UGENT
UNIVERSITEIT GENT
Technologiepark 903
BE-9052 GENT

Direct line:
Direct fax:
e-mail:

+(32) 9/264 57 94
+(32) 9/264 58 33

leo.kestens@ugent.be

=) CEIT
Responsible:
Organisation:

Address:

Dr. Isabel GUTIERREZ SANZ
CEIT

CENTRO DE ESTUDIOS E INVESTIGACIONES
TECNICAS DE GIPUZKOA

Po. de Manuel Lardizabal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

Direct line:
Direct fax:
e-mail:

+(34) 943/21 28 00
+(34) 943/2130 76
igutierrez@ceit.es

(P)  CSI-PLANOS

Responsible:
Organisation:

Address:

Mr Joaquin ZAITEGUI HERNANDEZ
ACERALIA

ACERALIA CORPORACION SIDERURGICA
calle Chavarri 4

ES-48910 SESTAO (BIZCAIA)

Direct line:
Direct fax:
e-mail:

+(34) 94/489 4159
+(34) 94/489 4126

jzaiteguih@acer alia.es

P) CSM
Responsible:
Organisation:

Address:

Dr. Paolo Emilio DI NUNZIO
CsSMm

CENTRO SVILUPPO MATERIALI
Viadi Castel Romano 100
1T-00128 ROMA EUR

Direct line:
Direct fax:
e-mail:

+(39) 06/505 52 62
+(39) 06/505 54 61

p.dinunzio@c-s-m.it

P) TKS
Responsible:

15/09/2005

Dr. Hans-Peter SCHMITZ

DGRTD G.5

Direct line:

+(49) 203/524 24 47
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Organisation: TKS Direct fax: +(49) 203/524 44 22
THYSSEN KRUPP STAHL AG e-mail: hans-peter.schmitz@thyssenkrupp.com
Department: 360 WKS-WE-WM
Address: Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-EC/215 D3.4/96 1023000  613.800 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Development of Al-killed weldable steels by near-net-shape-casting microalloyed with Ti and N2

OBJECTIVESAND CONTENTS

This project will analyze titanium microalloying procedures in the electric

arc furnace and near-net shape casting processing routes by means of a
thorough documentation of the properties of steels characterized among others
by their defined nitrogen and titanium contents (up to 0.0080% and 0.050%
respectively). Base meta and welded specimens will be tested and their
microstructure documented. Torsion, plane strain compression and |aboratory
rolling techniques will be applied to analyze recrystalization. Welding will
be simulated by the Gleeble technique or implant method to produce synthetic
or real heat affected microstructure.

State of progress:

Research completed; publication EUR N° 20217

Partners
(CO) CRM
Responsiblee  Mr Raymond D'HAEYER Direct line: +(32) 4/254 63 89
Organisation: CRM Fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: dhaeyer @rdmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
P) CEIT
Responsible:  Dr. Jos¢é Maria RODRIGUEZ IBABE Direct line: +(34) 943/21 28 00
Organisation: CEIT Direct fax: +(34) 943/21 30 76
CENTRO DE ESTUDIOS E INVESTIGACIONES e-mail: jmribabe@ceit.es
TECNICAS DE GIPUZKOA
Address:  Po. de Manuel Lardizébal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN
P) CENIM -CSIC
Responsible:  Dr. Sebastian MEDINA Direct line: +(34) 91/553 89 00
Organisation: CENIM -CSIC Direct fax: +(34) 91/534 47 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: smedina@cenim.csic
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
=) MPIE
Responsible: Dr.-Ing. Radko KASPAR Telephone: +(49) 211/6792-258
Organisation: MPIE Direct fax: +(49) 211/679 23 33
MAX-PLANCK-INSTITUT FUR e-mail: kaspar @mpie.de
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
DE-40237 DUSSEL DORF
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Contract N°
7210-EC/308

Reference N°

Budget (€) Funding (€)

D3.5/96 791.000 474.600

Duration
36 (Mths)

Starting Ending Actual

Dales 1/07/1996 30/06/1999 30/06/1999

Title: Optimization of thermomechanical treatments to improve the geometry control and the mechanical properties of
high strength steel heavy products

OBJECTIVESAND CONTENTS

The main objective of this project isto reduce the costs and delaysin
rolling and heat treating carbon and low-alloyed steels through improved
monitoring. Particular attention will be paid to the suppression of rejects
due to defects, to increasing service properties of the final products, and to
reducing the distortion of thick plates, providing savingsin metal, energy,
timeand costs. Improved knowledge of steel behaviour will lead to the
development of new steel grades and improved processing procedures.

State of progress:
Partners

(Co) cCLI
Responsible:

Organisation:

Address:

Research completed; publication EUR N° 20096

Mrslsabelle POITRAULT
INDUSTEEL

INDUSTEEL FRANCE - CRMC
USINE DU CREUSOT

56, rue Clémenceau

FR-71200 LE CREUSOT

Direct line: +(33) 3/85 80 57 86
Direct fax: +(33) 3/858053 11
e-mail: isabelle.poitrault@industeel.usinor.com

(P)  IBF-RWTH

Responsible:  Prof. Dr.-Ing. Reiner KOPP Direct line: +(49) 241/80 959 07
Organisation: |IBF-RWTH Direct fax: +(49) 241/8888 234
INSTITUT FUR BILDSAME FORMGEBUNG DER e-mail:
RWTH
Address: Intzestrasse 10
DE-52072 AACHEN
(P) IRSID
Responsible:  Mr Damien FEUILLU Direct line: +(33) 3/87 7047 71
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 14
ARCELOR RESEARCH SA. e-mail: damien.feuillu@arcelor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/033 D3.1/97 1312000  787.200 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: High strength, formable hot rolled steelsfor lightweight wheel disc applications

OBJECTIVESAND CONTENTS

The most important in-service criterion for automotive wheelsis high fatigue
endurance which determines the extent of downgauging and weight reduction that
can be achieved. This project will involve asystematic study of the effects

of composition and hot rolling conditions on the microstructures and properties

of awide range of stedl types (microalloyed ferrite-bainite and ferrite-

martensite steels, low carbon bainitic steels and high auminium TRIP steels)

to enable identification of materials possessing optimum formability and

fatigue performance over the tensile strength range 600 to 800 MPa. Production
trialswill be conducted on a selection of the more promising steel types.

State of progress:

Research completed; publication EUR N° 20213

Partners
(CO) BRITISH STEEL
Responsible:  Mr Peter J. EVANS Direct line: +(44) 1639/87 11 11 Ext.: 3336
Organisation: CORUS UK Direct fax: +(44) 1639/87 23 72 or 40
CORUS UK LIMITED e-mail: peter.j.evans@cor usgroup.com
Address: Heol Cefn Gwrgan

GB- PORT TALBOT SA13 2EZ

15/09/2005 DGRTD G.5
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P) CRM
Responsibles MrsAstrid de RO Direct line: +(32) 9/264 62 64
Organisation: CRM Fax: +(32) 9/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: dero@rdmetal.rug.ac.be
ASBL
Department: CR WPM PRW - 3F.22
Address. Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)
P) HOOGOVENS
Responsible:  Dr. Marcel ONINK Direct line: +(31) 251/49 75 13
Organisation: CORUSNL Direct fax: +(31) 251/47 09 86
IIMUIDEN TECHNOLOGY CENTRE e-mail: mar cel.onink @cor usgr oup.com
Department: YTC-PRD-SMT (3F.22)
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) VOEST-ALPINE
Responsible:  Dr. Peter STIASZNY Direct line: +(43) 732/6585-6321
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980-4338
VOEST-ALPINE STAHL LINZ e-mail: peter.stiaszny@voestalpine.com
Address. VOEST-ALPINE Strasse, 3
AT-4031 LINZ
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/034 D3.2/97 1186500  711.900 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Improved microstructural modelling of phase transfor mationsin medium and high carbon and low alloy steels

OBJECTIVESAND CONTENTS

Theaim of thisresearch work isto develop computer code based on extensive
testing for predicting the progress of phase transformation for use within
thermomechanica codes of hot rolling and hest treatment of flat or shaped
(mainly round) products. Quantitative metallurgical modelling minimises the
need for expensive plant trials to develop new products and modify compositions
and rolling schedules. This project extends the phase transformation work in

hot rolled steels carried out under previous research work to low aloy (<5% by
wt. total) and higher carbon (0.2% - 1%) steels, including the influence of

boron and vanadium associated with austenite decomposition, and issues of

perlite morphology.
State of progress:

Research completed; publication EUR N° 20216

Partners
(CO) BRITISH STEEL
Responsible: Dr. A.A. HOWE Direct line: +(44) 1709/82 53 28
Organisation: CORUSUK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: andy.howe@cor usgr oup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CEIT
Responsible: Dra. Beatriz LOPEZ SORIA Telephone: +(34) 943/21 28 00
Organisation: CEIT Fax: +(34) 943/2130 76
CENTRO DE ESTUDIOS E INVESTIGACIONES e-mail: blopez@ceit.es
TECNICAS DE GIPUZKOA
Address:  Po. de Manuel Lardizébal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN
P) CsMm
Responsible:  Dr. Paolo Emilio DI NUNZIO Direct line: +(39) 06/505 52 62
15/09/2005 DGRTD G.5
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Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALLI e-mail: p.dinunzio@c-s-m.it
Address. Viadi Castel Romano 100
1T-00128 ROMA EUR

(P)  TUDELFT

Responsible:  Prof. Dr.Ir. S. VAN DER ZWAAG Direct line: +(31) 15/278 22 48
Organisation: TU DELFT Direct fax: +(31) 15/278 44 72
DELFT UNIVERSITY OF TECHNOLOGY e-mail: s.vanderzwaag@lIr .tudelft.nl

Department: Department of Materials Science
Address. Rotterdamseweg 137

NL-2628 AL DELFT

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/035 D3.3/97 1.261.000  756.600 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Control of the yielding and aging behaviour in temper rolling

OBJECTIVESAND CONTENTS

The development of ULC and BH steel grades and the adoption of short annedling
lineswith high speed cooling and short overaging sections, produces sheet with
higher levels of carbon in solid solution. Accurate setting of the temper

rolling conditions is required to suppress the yield point elongation while
keeping find yield stress aslow as possible to increase the deep-drawing
properties. The aim of this research project is to improve knowledge of the
internal stresses along the strip prior to skin-passrolling and to develop a
model which allowsthe internal strain to be estimated from the sheet thickness
after temper ralling. 1t will dlow final yield stresses and optimal rolling
conditions to be determined, as well as the effects of temper ralling on the
subsequent ageing phenomena.

State of progress:  Research completed; publication EUR N° 20214

Partners
(CO) IRSID
Responsible:  Dr. Eric VASSEUR Direct line: +(33) 3/87 70 47 65
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 12

ARCELOR RESEARCH SA. e-mail: eric.vasseur @ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

=) CRM
Responsiblee Mr Jean-Claude HERMAN Direct line: +(32) 4/254 63 00
Organisation: CRM Direct fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: herman@rdmetal.ulg.ac.be
ASBL

Address. Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman

(P59)
BE-4000 LIEGE
=) VDEH
Responsible: Dr. Eberhard NEUSCHUTZ Direct line: +(49) 211/670 73 40
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 02
BETRIEBSFORSCHUNGSINSTITUT e-mail: eberhard.neuschuetz@bfi.de

Address: Sohnstrasse 65
DE-40237 DUSSELDORF
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Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-PR/036 D3.4/97 1.489.000 893.400 42 (Mths) ates: 1/07/1997 31/12/2000 31/12/2000
Title: Development of optimal rolling schedulesfor ferritic rolling
OBJECTIVESAND CONTENTS
This project will investigate the production of DQ-DDQ steel grades taking
advantage of the ferritic processing route, combined with vacuum degassed
steels, and will am to:
- develop new low temperature ferritic rolling schedules for the production of
ULC, ULC-IF (Ti or Ti/Nb), IF-HR and vacuum degassed microalloyed bake-
hardenable steel grades with high drawability in the cold rolled and annealed
State;
- assess the possibility of increasing production line flexibility in order to
reduce the final thickness, combining hot and cold reduction in the case of
IF-HR gtedls,
- investigate the effect of hot and cold rolling reductions.
State of progress:  Research completed; publication EUR N° 20218
Partners
(CO) TKS
Responsible:  Dr. Hans-Peter SCHMITZ Direct line: +(49) 203/524 24 47
Organisation: TKS Direct fax: +(49) 203/524 44 22
THYSSEN KRUPP STAHL AG e-mail: hans-peter.schmitz@thyssenkrupp.com
Department: 360 WKS-WE-WM
Address. Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
P) CRM
Responsible:  Mrs. Annick DE PAEPE Direct line: +(32) 4/264 57 65
Organisation: CRM Direct fax: +(32) 4/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: depaepe@rdmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
P) IRSID
Responsible:  Dr. Eric VASSEUR Direct line: +(33) 3/87 70 47 65
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 12
ARCELOR RESEARCH SA. e-mail: eric.vasseur @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-PR/037 D3.5/97 1265500  759.300 42 (Mths) A& 1/07/1997 31/12/2000 31/12/2000

Title: Heterogeneous nucleation of acicular ferrite for toughnessimprovement of HSLA steels

OBJECTIVESAND CONTENTS

This research project investigates alternative means of achieving fineferrite
grains, exploiting the heterogeneous nucleation of acicular ferrite, for

improving the strength/toughness properties of HSLA steel parent plate and
welded material. Steel composition and fine inclusions will be designed in

order to improve the low-temperature toughness of the HAZ in submerged arc
welds (SAW) characterised by high heat input (>3.5 k¥mm), and of the weld
metal (WM) of joints made by power beam welding without using filler material.
The effects of deoxidisation practice, microalloy (Ti, V, B) and alloy (Mn)
additions, sulphur and nitrogen content, austenite grain size and cooling
conditions will be studied, leading to the production of new AF steelsfor 15-

70 mm thick plates of S355M/ML - SA60M/ML grades with superior HAZ and WM

toughness.
State of progress:

Partners

15/09/2005

Research completed; publication EUR N° 20215
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(COo) csv
Responsible:

Organisation:

Address:

Ing. Ettore ANELLI

CSM

CENTRO SVILUPPO MATERIALLI
Viadi Castel Romano 100
1T-00128 ROMA EUR

Direct line:
Direct fax:
e-mail:

+(39) 06/505 52 69
+(39) 06/505 54 61
e.aneli@c-s-m.it

(P)  BRITISH STEEL

Responsible: Dr.P.L. HARRISON Direct line: +(44) 1709/825 296
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: peter.harrison@cor usgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CEIT
Responsible:  Dr. Isabel GUTIERREZ SANZ Direct line: +(34) 943/21 28 00
Organisation: CEIT Direct fax: +(34) 943/21 30 76
CENTRO DE ESTUDIOS E INVESTIGACIONES e-mail: igutierrez@ceit.es
TECNICAS DE GIPUZKOA
Address:  Po. de Manuel Lardizébal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN
P) RAUTARUUKKI
Responsible:  Dr. David PORTER Direct line: +(358) 20/59 22 266
Organisation: RAUTARUUKKI Direct fax: +(358) 20/59 23 101
RAUTARUUKKI OYJ e-mail: david.porter @ruukki.com
Department: Product Development, Hot Rolled Products
Address: Rautaruukintie 155
FI-92101 RAAHE
=) KIMAB
Responsible:  Prof. BevisHUTCHINSON Direct line: +(46) 8/440 48 88
Organisation: IMF Direct fax: +(46) 8/440 45 35
INSTITUTET FOR METALLFORSKNING e-mail: bevis.hutchinson@simr.se
Department: Mechanical Metallurgy
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/092 D3.1/98 733500  440.100 42 (Mths) Dates: 10711998 31/12/2001 31/12/2001

Title: Ferritic-bainitic and trip steelsfor improved combination of strength and ductility

OBJECTIVESAND CONTENTS

The research will improve the detailed understanding of the effects of
compositional and processing variables on the production, in the hot rolled
condition, of high strength ferrite-bainite and TRIP steelswith attractive
combinations of weldability and formability. It will quantify the level of
compositiona and process control required for successful commercia
production. Thiswill result inimproved yields for the production of these
steel types aswell as defending steel's market share and its expansion into
new productsin areas such as transportation.

State of progress:

Research completed; publication EUR N° 20567 EN

Partners
(CO) RAUTARUUKKI
Responsible: Mr Asko KUJANPAA Direct line: +(358) 8/849 2750
Organisation: RAUTARUUKKI Direct fax: +(358) 8/849 3101
RAUTARUUKKI OYJ e-mail: asko.kujanpaa@rautar uukki.com
Address: Rautaruukintie 155

FI-92101 RAAHE

15/09/2005 DGRTD G.5
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(P)  BRITISH STEEL

Responsiblee MsBev WADE Telephone: +(44) 1709/825 154
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: bev.wade@cor usgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CSM
Responsible: Ing. Ettore ANELLI Direct line: +(39) 06/505 52 69
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: e.anelli@c-s-m.it
Address. Viadi Castel Romano 100
1T-00128 ROMA EUR
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/093 D3.2/98 1096500  657.900 42 (Mths) Dates:  1/07/1998 31/12/2001 31/12/2001

Title: Influence of tramp elements on the resistance to hotdefor mation and on the properties of hot rolled products

OBJECTIVESAND CONTENTS

The recent evolution of the steel industry leads to better identify and quantify

the effects of tramp elements. Studies have shown that problems due to tramp
elements should be expected during processing, the amplitude of which remains
to beanalysed depending on the applications. The aims of the project are: to
completethe existing knowledge and to fully assesstheinfluence of residual
elements on the processing conditions and on thefinal properties of hot
rolled products; to integrate the derived metallurgical relationship in a

model ableto pre-set therolling parametersand to predict theend products

characterigtics.
State of progress:

Research completed; publication EUR N° 20464

Partners
(CO) CRM
Responsible:  Mr Xavier CORNET Direct line: +(32) 9/264 57 90
Organisation: CRM Fax: +(32) 9/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: cornet@agt0.rug.ac.be
ASBL
Address. Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)
P) IRSID
Responsible: Dr. Thierry IUNG Direct line: +(33) 3/87 70 47 40
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 40
ARCELOR RESEARCH SA. e-mail: thierry.iung@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) SIDENOR I+D
Responsible: Mr José Manuel LLANOS Direct line: +(34) 94/487 18 95
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: jose_m_llanos@sidenor.com
SA.
Department: Forging, Rolling & Casting
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
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Contract N°
7210-PR/094

Reference N°

Budget (€) Funding (€)

D3.3/98 1282500  769.500

Duration
36 (Mths)

Dates:

Starting

Ending Actual

1/07/1998 30/06/2001 30/06/2001

Title: High productivity low temperaturerolling

OBJECTIVESAND CONTENTS

The project aimsto provide increased understanding of the microstuctural and
engineering parameters which influence the loaded roll gap profile and the
development of associated models. The acquired knowledge would be
incorporated into microstructure evolution models and assist in the
establishment of a ferric ralling strategy from reheating to
finishing/cooling. Productivity aspects will be assessed and a more
appropriate roughing strategy will be developed. Benefits will include
improved set-up and stock geometrical tolerance leading to improved yield,
flatness and property control, with reduced down stream processing.

State of progress:
Partners

(CO) TKSCS
Responsible:
Organisation:

Department:
Address:

Research completed; publication EUR N° 20471

Dr. Hans-Peter SCHMITZ
TKS

THYSSEN KRUPP STAHL AG
360 WKS-WE-WM
Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG

Direct line:
Direct fax:
e-mail:

+(49) 203/524 24 47
+(49) 203/524 44 22

hans-peter .schmitz@thyssenkrupp.com

P
Responsible:
Organisation:

Address:

BRITISH STEEL

Dr. Naomi WHITTAKER

CORUS UK

CORUS UK LTD - SWINDEN TECHNOLOGY
CENTRE

Moorgate Road
GB- ROTHERHAM S60 3AR

Direct line:
Fax:
e-mail:

+(44) 1709/825 283
+(44) 1709/825 337

naomi.whittaker @cor usgr oup.com

VDEH
Responsible:
Organisation:

P

Address:

Mr RUCK

VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Sohnstrasse 65

DE-40237 DUSSELDORF

Telephone:
Fax:
e-mail:

+(49) 211/6707-0
+(49) 211/6707-310

CRM
Responsible:
Organisation:

P

Address:

Mrs. Griet LANNOO

CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)

Direct line:
Direct fax:
e-mail:

+(32) 9/264 57 90
+(32) 9/264 58 34

lannoo@rdmetal.ulg.ac.be

15/09/2005
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/095 D3.4/98 1.243.500 746.100 36 (Mths)

Dates:

Ending Actual
1/07/1998 30/06/2001 30/06/2001

Title: Influence of strain rate on deformation behaviour, austenite structure & kinetik of Gamma/Alpha transformation

OBJECTIVESAND CONTENTS
This project aimsto investigate the influence of the strain rate on the
behaviour of steelsin the course of hot rolling performed mainly in the
lower austenite range for hot strip and wire rod mills. Flow curveswill be
recorded in single and multiple pass deformations. The changesin the flow
stresses, the resulting changes in the grain structure, the strain hardening,
the precipitation behaviour, softening during deformation and interpass
times, the deformation heat and the kinetics of the transformation will be
measured and analysed. On the basis of the collected experimental data, the
influence of the strain rate on the characteristic materia processes which
are relevant to the simulation of hot rolling will be described by
mathematical equations. For this purpose existing models will be utilised
and, if necessary, new models created.

State of progress:  Research completed; publication EUR N° 20581 EN

Partners

(CO) TKS
Responsible: Dr. Roland SELLGER
Organisation: TKS
THYSSEN KRUPP STAHL AG
Department: 360 FQP-WV-VM
Address: Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG

Direct line: +(49) 203/524 4970
Direct fax: +(49) 203/524 4422

e-mail: sellger @tks.thyssenkrupp.com

P) TUBA
Responsible:  Prof. Dr. Wolfgang LEHNERT
Organisation: TU BA

TECHNICAL UNIVERSITY BERGAKADEMIE
FREIBERG, INSTITUT FUR METALLFORMUNG

Address: Bernhard-von-Cotta Strasse, 4
DE-09596 FREIBERG

Telephone: +(49) 3731/39 2479
Fax: +(49) 3731/39 3656

e-mail:

P) HOOGOVENS
Responsible: Mr Jeroen COLIJN
Organisation: CORUSNL
IIMUIDEN TECHNOLOGY CENTRE
Department: CRDT PPA SMT SMA
Address:  Postbus 10000
NL-1970 CA IIMUIDEN

Direct line: +(31) 251/495 075
Direct fax: +(31) 251/470 407

e-mail: jeroen.colijn@cor usgroup.com

=) IRSID
Responsiblee Mr Damien FEUILLU
Organisation: ARCELOR
ARCELOR RESEARCH SA.
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ

Direct line: +(33) 3/87 7047 71
Direct fax: +(33) 3/87 70 47 14

e-mail: damien.feuillu@ar celor.com

=) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK
Organisation: RWTH
INSTITUT FUR EISENHUTTENKUNDE

Direct line: +(49) 241/80 95 783
Direct fax: +(49) 241/80 92 224

e-mail: bleck@iehk.rwth-aachen.de

Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
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Reference N°
D3.5/98

Contract N°
7210-PR/096

Budget (€) Funding (€)
1.236.167 741.700

Duration Starting Ending Actual

42 (Mths) Dates:  1/07/1998 30/06/2001 31/12/2001

Title: Control of phase transformation during processing of partially bainitic multi-component strip steels for controlling the
work hardening characteristics

OBJECTIVESAND CONTENTS

For partialy bainitic hot- and cold rolled steels with retained austenite a
model aiming at the prediction of the multi-component microstructure and the
prediction of the resulting work hardening behaviour shall be developed. The
project is expected to minimise experimental laboratory and industria tests
to define high strength steelswith work hardening characteristicsthat are
idedlly suited to specific customers demands. The new steels are expected to
play animportant rolein future light weight auto-body construction.

State of progress:  Research completed; publication EUR N°

Partners
(CO) TKSCS
Responsible: Dr. Roland SELLGER Direct line: +(49) 203/524 4970
Organisation: TKS Direct fax: +(49) 203/524 4422
THYSSEN KRUPP STAHL AG e-mail: sellger @tks.thyssenkrupp.com
Department: 360 FQP-WV-VM
Address. Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
(P) KTH
Responsible: Mr John AGREN Direct line: +(46) 8/790 91 31
Organisation: KTH Direct fax: +(46) 8/10 04 11
KUNGLIA TEKNISKA HOGSKOLAN e-mail:
Address. Brinellv 23
SE-100 44 STOCKHOLM
P) CSM
Responsible:  Dr. Juan Hector BIANCHI Direct line: +(39) 06/505 52 48
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: j.bianchi@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/158 D3.1/99 770.000  462.000 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Aspectson recrystallization-precipitation interaction in microalloyed steels

OBJECTIVESAND CONTENTS

The main aim of the project isto study the interaction between precipitation

and recrystallization on all types of micro-alloyed steels. Special attention

will be given to low carbon HSLA steels dab cast for strip ralling. The

knowledge acquired will be extended to medium carbon micro-alloyed grades bloom
or billet cast to berolled into long products and used for drop forging of

automotive components. Special care will be given to the determination of the

not yet well known re-crystallisation-precipitation-time-temperature (RPTT)
diagrams by different research techniques as hot torsion, hot tension, hot
compression and deformation dilatometry.

State of progress:

Research completed; publication EUR N° 20936 EN

Partners
(CO) SIDENORI+D
Responsible:  Mr Carlos BERTRAND MERINO Direct line: +(34) 94/487 17 98
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 81

SIDENOR INVESTIGACION Y DESARROLLO e-mail: carlos_bertrand@sidenor.com
SA.

Department: R&D
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Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
P) ASCOMETAL
Responsible:  Dr. Claude PICHARD Direct line: +(33) 3/87 70 73 33
Organisation: CREAS Direct fax: +(33) 3/87 70 73 56
CREAS ASCOMETAL-UNIMETAL e-mail: c.pichard@ascometal.lucchini.com
Address. BP 140
FR-57360 AMNEVILLE
P) TKS
Responsible:  Dr. Ulrich LOTTER Direct line: +(49) 203/524 44 21
Organisation: TKS Direct fax: +(49) 203/52 4820 480
THY SSENKRUPP STAHL AG e-mail: ulrich.lotter @thyssenkrupp.com
Address. Kaiser-Wilhelm-Strasse 100
DE-47166 DUISBURG
P) CENIM -CSIC
Responsible:  Dr. Sebastian MEDINA Direct line: +(34) 91/553 89 00
Organisation: CENIM -CSIC Direct fax: +(34) 91/534 47 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: smedina@cenim.csic
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) UNIV PISA
Responsible:  Dr.-Ing. Massimo DE SANCTIS Direct line: +(39) 050/511 227
Organisation: UNIV PISA Direct fax: +(39) 050/511 261
UNIVERSITA DEGLI STUDI DI PISA e-mail: m.desanctis@docenti.ing.unipi.it
Department: Dpt. di Ing. Chim., Chim Ind. e Scienza Materiali
Address. Lungarno Pacinotti 43/44
1T-56126 PISA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/159 D3.2/99 998.800 599.280 36 (Mths) Dates: 1/07/1999 30/06/2002 30/06/2002

Title: Influence of the heter ogeneity in solidification microstructure on the hot rolling behaviour of stainless steels

OBJECTIVESAND CONTENTS

The production of high aloyed stedl plates and sheets bears several problems
of shape control during and after hot rolling. Many shape defects result from
the behaviour of the solidification microstructure during hot rolling. This
microstructure and the chemica segregation depend strongly on the
solidification conditions. Thisleadsto an anisotropy of the materia at

least during the first rolling passes, before re-crystalisation. The project
ams at the control of the dimensions of flat products, the generation of
savingsin metal, energy and processing costs and the increase of the
homogeneity of the delivered products. The research will look for an accurate
understanding of the relationship between the chemical composition of the
material and itsinitial microstructure in the as-solidified state aswell as

the microstructure and the shape after hot rolling.

State of progress:  Research completed; publication EUR N° 20937 EN

Partners
(Co) cCLlI
Responsible: Mrslsabelle POITRAULT Direct line: +(33) 3/85 80 57 86
Organisation: INDUSTEEL Direct fax: +(33) 3/858053 11
INDUSTEEL FRANCE - CRMC e-mail: isabelle.poitrault@industeel.usinor.com
Address: USINE DU CREUSOT
56, rue Clémenceau
FR-71200 LE CREUSOT
(P) TKN
Responsible: Dr. H.-J. KRAUTSCHICK Direct line: +(49) 211/7107 248
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Organisation: TKN Direct fax: +(49) 211/7107 311
THY SSEN KRUPP NIROSTA e-mail:
Address: Hildener Strasse, 80
DE-40597 DUSSEL DORF
P) CSM
Responsible:  Dr. llaria SALVATORI Direct line: +(39) 06/505 57 81
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: i.salvatori@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) RWTH
Responsible:  Prof. Dr.-Ing. Reiner KOPP Direct line: +(49) 241/80 959 07
Organisation: |IBF-RWTH Direct fax: +(49) 241/8888 234
INSTITUT FUR BILDSAME FORMGEBUNG DER e-mail:
RWTH
Address: Intzestrasse 10
DE-52072 AACHEN
=) IRSID
Responsible:  Mr Damien FEUILLU Direct line: +(33) 3/87 7047 71
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 14
ARCELOR RESEARCH SA. e-mail: damien.feuillu@arcelor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/160 D3.3/99 1.033.500  620.100 36 (Mths) Dates. 1/07/1999 30/06/2002 30/06/2002

Title: Development of methods for the characterisation & modelling of precipitation in steels

OBJECTIVESAND CONTENTS

The precipitation of elements from solid solution is an important factor in
determining the microstructure and hence the mechanical properties of modern
steels. Precipitation playsacrucial rolein HSLA stedls, strip steelsand
heat-treatable steels. In all of these steels, optimisation of both the final
mechanical properties and the fabrication path requires a detailed knowledge of
the mechanisms and kinetics of precipitation. This project aimsto addressthe
understanding of the mechanism of precipitation in two ways: by the devel opment
of new and improved methods of precipitation characterisation and by the
construction of thermodynamic and kinetic precipitation growth/dissolution
models using data obtained from the characterisation of selected micro-alloyed
Stedls.

State of progress:  Research completed; publication EUR N° 20938 EN

Partners
(CO) IRSID
Responsible:  Mr Philippe MAUGIS Direct line: +(33) 3/87 70 47 67
Organisation: ARCELOR Direct fax: +(33) 3/87 70 47 12
ARCELOR RESEARCH SA. e-mail: philippe.maugis@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) BRITISH STEEL
Responsible: Mr Y. BI Telephone: +(44) 1709/825 154
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail:
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CRM
Responsiblee Mr Marcel LAMBERIGTS Direct line: +(32) 4/254 63 31
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Organisation: CRM Direct fax: +(32) 4/254 62 62
CENTRE DE RECHERCHES METALLURGIQUES e-mail: lamberigts@rdmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
P) KIMAB
Responsible:  Dr. Tadeusz SIWECKI Direct line: +(46) 8/440 48 45
Organisation: KIMAB Direct fax: +(46) 8/440 45 35
KORROSIONS- OCH e-mail: tadeusz.siwecki@simr.se
METALLFORSKNINGSINSTITUTET AB
Department: Thermo-Mechanical Processing and Properties
Address:  Drottning Kristinas vég 48
SE-11428 STOCKHOLM
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/161 D3.4/99 1175120  705.072 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Optimization of microstructurein multiphase steels containing r etained austenite

OBJECTIVESAND CONTENTS

Recently, various kinds of high-strength steel's have been devel oped to satisfy
the requirements of the automobile industry. In this research project,
multiphase steels containing a metastable austenitic phase such as TRIP-steels
which represent anew generation of multiphase stedls, will be examined in
order to describe, evaluate and optimise the relationship between
microstructure, mechanical properties and formability behaviour. The results
obtained should lead to the expansion of the field of application of TRIP

Stedls.
State of progress:

Research completed; publication EUR N° 21131 EN

FR-57283 MAIZIERES-LES-METZ

Partners
(CO) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
P) SOLLAC ATLANTIQUE
Responsible: Mr Jean-Luc CHRISTEN Direct line: +(33) 3/8770 4875
Organisation: ARCELOR Fax: +(33) 3/87 70 40 10
ARCELOR RESEARCH SA. e-mail: jean-luc.christen@ar celor.com
Address: Voie Romaine

(P)  UNIV THESSALY

Responsible:  Prof. Gregory N. HAIDEMENOPOUL OS Direct line: +(30) 242/107 40 61
Organisation: UNIV THESSALY Direct fax: +(30) 242/107 40 61

UNIVERSITY OF THESSALY - MATERIALS e-mail: hgreg@uth.gr
LABORATORY

Department: Dept. of Mechanical Engineering

Address:  Pedion Areos
GR-38334 VOLOS
=) TKS
Responsible: Dr. Harald HOFMANN Direct line: +(49) 231/844 45 38
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Organisation: TKS Direct fax: +(49) 231/844 59 05
THYSSEN KRUPP STAHL e-mail: hofmann@tks.thyssenkrupp.com
Department: 558 FQP-WV-KS
DE-44120 DORTMUND
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/162 D3.5/99 1265000  759.000 36 (Mths) Dates:  1/07/1999 30/06/2002 31/12/2002

Title: Control of the precipitation behaviour during integrated casting & rolling processes

OBJECTIVESAND CONTENTS

The focus of the project is the experimental and mathematical investigation and
modelling of precipitation in integrated near net shape casting and rolling
processes. The effect of combined micro-aloying with Ti, Nb and V on the
precipitation behaviour both in soft deep-drawing steelsand in HSLA gradesis
to be described taking into account redistic time and temperature courses of
theindustrial processes. The database for simulation calculations will be
extended to Ti, V and Nb multi-precipitationsin the short production routes of
modern flat steel making.

State of progress:

Research completed; publication EUR N° 20813 EN

Partners
(CO) TKS
Responsible: Dr. Hans-Peter SCHMITZ Direct line: +(49) 203/524 24 47
Organisation: TKS Direct fax: +(49) 203/524 44 22
THYSSEN KRUPP STAHL AG e-mail: hans-peter.schmitz@thyssenkrupp.com
Department: 360 WKS-WE-WM
Address. Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
P) CsMm
Responsible:  Dr. Paolo Emilio DI NUNZIO Direct line: +(39) 06/505 52 62
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: p.dinunzio@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
P) TUBA
Responsible:  Prof. Dr.-Ing. Dieter JANKE Telephone: +(49) 3731/39 31 00
Organisation:. TU BERGAKADEMIE Fax: +(49) 3731/39 24 16
TU BERGAKADEMIE, INSTITUT FUR EISEN- e-mail: ja@iest.tu-freiberg.de
UND STAHLTECHNOLOGIE
Address. Leipzigstrasse 34
DE-09596 FREIBERG
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Contract N°
7210-PR/163

Reference N°

Budget (€) Funding (€)

D3.6/99 1.564.000  938.400

Duration
36 (Mths)

Starting

Dates:

Ending Actual

1/07/1999 30/06/2002 30/06/2002

Title: Improvement of cold rolled products by computer assisted metallurgical modelling

OBJECTIVESAND CONTENTS

For cold rolled steel grades (uncoated, electralitically coated or hot dip
galvanised) an increasing demand exists, concerning the mechanical properties,
the uniformity along the strip length, the reduction of variation from coil to

coil aswell asthe improvement of theyield rate. A very promising approach to
reach these additional improvements is a metal lurgical-based modelling using,
simultaneoudly, experimental simulation trials and plant results. The aim of
the project is therefore a metallurgical-based approach to follow aprediction

of the microstructure and mechanical properties as afunction of the chemical
composition and processing parameters for Aluminium killed LC or ELC and IF
based thin sheet grades. Concerning the annealing treatment the modelling will
be carried out for batch annealing, continuous annealing and hot dip

galvanising.
State of progress:

Research completed; publication EUR N° 21136 EN

Partners
(CO) VOEST-ALPINE
Responsible:  Dr. Andreas PICHLER Direct line: +(43) 732/6585 750 92
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980 43 38
VOESTALPINE STAHL GMBH e-mail: andreas.pichler @voestalpine.com
Address. VOEST-ALPINE-Strasse 3
AT-4020 LINZ
P) CRM
Responsible:  Mrs. Annick DE PAEPE Direct line: +(32) 4/264 57 65
Organisation: CRM Direct fax: +(32) 4/264 58 34
CENTRE DE RECHERCHES METALLURGIQUES e-mail: depaepe@rdmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
P) HOOGOVENS
Responsiblee  Mr Andre BODIN Direct line: +(31) 251/49 14 05
Organisation: CORUSNL Direct fax: +(31) 251/47 02 52
IIMUIDEN TECHNOLOGY CENTRE e-mail: andre.bodin@cor usgroup.com
Department: (3H.18)
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
=) TKS
Responsible:  Dr. Ulrich LOTTER Direct line: +(49) 203/524 44 21
Organisation: TKS Direct fax: +(49) 203/52 4820 480
THY SSENKRUPP STAHL AG e-mail: ulrich.lotter @thyssenkrupp.com
Address. Kaiser-Wilhelm-Strasse 100
DE-47166 DUISBURG
=) KIMAB
Responsible:  Prof. BevisHUTCHINSON Direct line: +(46) 8/440 48 88
Organisation: IMF Direct fax: +(46) 8/440 45 35
INSTITUTET FOR METALLFORSKNING e-mail: bevis.hutchinson@simr.se
Department: Mechanical Metallurgy
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
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Reference N°
D3.7/99

Contract N°

7210-PR/164 1.087.000

Budget (€) Funding (€)

Duration

Starting

Dates:

652.200 42 (Mths)

Ending Actual

1/07/1999 30/06/2002 31/12/2002

Title: Theprediction of the mechanical properties of hot rolled strip products by the means of hybrid methods

OBJECTIVESAND CONTENTS

Steel manufacturers are under a growing pressure to improve theyield and the
quality of their products. To meet these challenges, highly advanced rolling
systems are being applied to new and updated mills. Accurate materiad models
are very important when simulating hot rolling and other forming processes.
Though significant improvements have been made in mathematical modelling of
rolling processes, the problem is how to control the rolling process optimally

in such away the finished product has the desired microstructure. The aim of
the project isto acquire essential metallurgical know-how and to develop
hybrid, physical-neural models that predict the variation of mechanical
properties across the length and width of the product, in view of obtaining
increased homogeneity of hot rolled materid, higher mill productivity, lower
costs and greater capabilitiesin meeting market demands.

State of progress:

Research completed; publication EUR N° 20939 EN

Partners
(CO) RAUTARUUKKI
Responsible:  Dr. Jukka KOM| Direct line: +(358) 2059/223 58
Organisation: RAUTARUUKKI Direct fax: +(358) 2059/231 01
RAUTARUUKKI OYJ e-mail: jukka.komi@rautaruukki.com
Department: Corporate R&D
Address: Rautaruukintie 155
FI-92101 RAAHE
P) SSAB
Responsible: Dr. Géran ENGBERG Direct line: +(46) 243/715 66
Organisation: SSAB Fax: +(46) 243/715 48
SSAB TUNNPLAT AB e-mail: goran.engber g@ssab.com
Department: 93 UP
SE-78184 BORLANGE
P) MEFOS
Responsible: M Sc. Olof WIKLUND Direct line: +(46) 920/20 19 73
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: olof.wiklund@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
P) ACERALIA
Responsible:  Dr. Juan Antonio GONZALEZ Direct line: +(34) 985/12 62 95
Organisation: ACERALIA Direct fax: +(34) 985/12 63 75
ACERALIA CORPORACION SIDERURGICA e-mail: juan.gonzalez@ar celor.com
Department: Innovation and Research Process
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
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Contract N°
7210-PR/165

Reference N°

Budget (€) Funding (€)

D3.8/99 987.500 592.500

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/07/1999 31/12/2002 31/12/2002

Title: Strain/transformation interaction & mechanical behaviour during intercritical rolling

OBJECTIVESAND CONTENTS

The aim of the project is to acquire information on the response of the two-
phase structure to deformation in the inter-critical temperature range, and,
likewise, on the corresponding flow stress behaviour on first reaching Ar3 and
during continued rolling. CMn and CMnNb strip and plate grades, an
Interstitial Free and Low Carbon strip and Dual Phase steel grades will be
examined for better, quantitative knowledge of the metallurgical and mechanical
behaviour at temperature with deformation and phase/texture analysis. The
study will assist process design and control, ensuring that the optimum
microstructure, texture, finished properties and product dimensions are

obtained.
State of progress:

Research completed; publication EUR N° 20879 EN

Partners
(CO) BRITISH STEEL
Responsible:  Dr. Naomi WHITTAKER Direct line: +(44) 1709/825 283
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: naomi.whittaker @cor usgr oup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) HOOGOVENS
Responsiblee  Mr Andre BODIN Direct line: +(31) 251/49 14 05
Organisation: CORUSNL Direct fax: +(31) 251/47 02 52
IIMUIDEN TECHNOLOGY CENTRE e-mail: andre.bodin@cor usgroup.com
Department: (3H.18)
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) TKS
Responsible:  Dr. Rolf GROSSTERLINDEN Direct line: +(49) 203/52-455 20
Organisation: TKS Direct fax: +(49) 203/52-444 22
THYSSEN KRUPP STAHL e-mail: rolf.grossterlinden@thyssenkrupp.com
Department: 360 Werkstoffkompetenzzentrum
Address: Kaiser-Wilhelm-Stralze 100
DE-47161 DUISBURG
P) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
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Contract N°
7210-PR/166

Reference N°

Budget (€) Funding (€)

D3.9/99 1.184.000  710.400

Duration
42 (Mths)

Starting Ending

Dates:

Title: Property modelsfor mixed microstructures

OBJECTIVESAND CONTENTS

A quantitative metallurgical understanding of the relationship between steel
microstructure and propertiesis essential for optimising both product and
upstream and downstream steel manufacturing processes. In this research,
improved structure relationships will be derived for multiphase and mixed
property grain size microstructures, including bainite and martensite.
Laboratory hot rolling, heat treatment and controlled cooling will be performed
to generate specific microstructures for mechanical testing and detailed
metallographic analysis of the key parameters contributing to the properties,
such asgrain and lath size. Approaches for modelling multiphase structures
other than asimple law of mixtureswill be considered. A computer module will
be devel oped for cal culating the properties suitable for standa one use of
linking with hot-rolling phase transformation models. The steels considered
will mainly be low carbon, low alloy grades but the metallurgical principles of
the model will be applicable to awide range of products.

State of progress:
Partners

(CO)
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20880 EN

BRITISH STEEL

Dr. Sally PARKER
CORUS UK

CORUS UK LTD - SWINDEN TECHNOLOGY
CENTRE

Moorgate Road
GB- ROTHERHAM S60 3AR

Direct line:
Direct fax:
e-mail:

+(44) 1709/82 51 00
+(44) 1709/82 53 37
sally.parker @cor usgr oup.com

=) CRM
Responsible:
Organisation:

Address:

Mrs. Lieve VANDENBERGHE
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Technologie Park, 9

BE-9052 ZWIINAARDE (GENT)

Direct line:
Direct fax:
e-mail:

+(32) 9/264 57 99
+(32) 9/264 58 34
vdber ghe@agt0.rug.ac.be

P) TKS
Responsible:
Organisation:

Address:

Dr.Ulrich LOTTER

TKS

THY SSENKRUPP STAHL AG
Kaiser-Wilhelm-Strasse 100

DE-47166 DUISBURG

Direct line:
Direct fax:
e-mail:

+(49) 203/524 44 21
+(49) 203/52 4820 480
ulrich.lotter @thyssenkrupp.com

P) CEIT
Responsible:
Organisation:

Address:

Dr. Isabel GUTIERREZ SANZ
CEIT

CENTRO DE ESTUDIOS E INVESTIGACIONES
TECNICAS DE GIPUZKOA

Po. de Manuel Lardizabal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

Direct line:
Direct fax:
e-mail:

+(34) 943/21 28 00
+(34) 943/2130 76
igutierrez@ceit.es
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ECSC Programme

Technical Group D3 :" Physical Metallurgy of Rolling and Finishing"

Contract N°
7210-PR/167

Reference N°

Budget (€) Funding (€)

D3.10/99 456.500 273.900

Duration
12 (Mths)

Starting

Dates:

Ending Actual

1/07/1999 30/06/2000 30/06/2000

Title: Ultra-fine steel flat products

OBJECTIVESAND CONTENTS

Refinement of grain sizeisthe standard way to improve both strength and
ductility. Recent work hasindicated that ultra-fine grain structures of around
1?m could be achievablein commercial production with appropriate development
of the production route. The project will assess what benefits are likely to

be achievable in low microaloyed carbon and stainless stee! flat products from
ultra-fine polygonal grain sizes, and how these might be produced for bulk
manufacture. The project comprises aliterature review and experimental work
following up on current leads, with recommendations made regarding the
perceived potentia of the different approaches.

State of progress:
Partners

(CO)
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20225

BRITISH STEEL

Dr. A.A.HOWE
CORUS UK

CORUS UK LTD - SWINDEN TECHNOLOGY
CENTRE

Moorgate Road
GB- ROTHERHAM S60 3AR

Direct line:
Fax:
e-mail:

+(44) 1709/82 53 28
+(44) 1709/825 337

andy.howe@cor usgr oup.com

CRM
Responsible:
Organisation:

P

Address:

Mrs. Lieve VANDENBERGHE
CRM

CENTRE DE RECHERCHES METALLURGIQUES
ASBL

Technologie Park, 9
BE-9052 ZWIINAARDE (GENT)

Direct line:
Direct fax:
e-mail:

+(32) 9/264 57 99
+(32) 9/264 58 34

vdber ghe@agt0.rug.ac.be

RWTH
Responsible:
Organisation:

P

Address:

MrsCarolineHERZIG

RWTH

INSTITUT FUR EISENHUTTENKUNDE
Intzestrasse 1

DE-52072 AACHEN

Direct line:
Direct fax:
e-mail:

+(49) 241/80 58 23
+(49) 241/8888 253

CsMm
Responsible:
Organisation:

P

Address:

Dr.Massimo BARTERI

CSM

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102
1T-00128 ROMA

Direct line:
Direct fax:
e-mail:

+(39) 06/505 53 56
+(39) 06/505 54 52
m.barteri@c-s-m.it

Technical Group D3 has 36 Projectsand 146 Partners
Total Projects: 193 - Total Partners: 716
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-GD/210 E2.1/94 488.000 292.800 42 (Mths)

Starting Ending Actual

Dates:

1/07/1994 31/12/1997 31/12/1997

Title: Determination of low concentrations of inorganic and organometallic compounds present in steel products

OBJECTIVESAND CONTENTS

Ecolabels and environmental problems confront laboratories with the
determination of elements such as Sn, Cd, Hg, Zn, Pb, Ni, Cr, As, present in low
concentrations.
In addition to the analysis of the total concentration of such elements,
laboratories are frequently requested to specify the fraction of these elements
present as organometallic compounds.
The study of tribological processes (formation, etc.) also requires more and
more speciation of the inorganic and organometallic compounds of certain
elements.
Thisresearch aims at defining a"global index for the organometallic
composition”. Using HR-ICPM S equipped specificaly for elemental analysis of
organic solvents, and gas chromatography coupled with Mass Spectrometry, OCAS
and CRM will study extraction and separation methods which alow, in solutions
with different polarity, the speciation of the "inorganic and organometallic"
fraction of the element in question.
The method will be applied to and the analytical performance defined for:
1) The characterisation of organometallic residues present on steel after

friction tests and laboratory scale deep drawing operations (the

reactivity of several additives based on zinc, phosphate, etc., added

in particular to protective oils, will be examined;
2) Theanalysis of inorganic and organometallic residues of heavy metals

on non-oiled steel sheet for the packaging industry.
One of the objectives of this research isto assess the potentidities of

analytical tools such asLR-ICPMS, ETAA and ICPOES to determine such an index.

State of progress:  Research completed; publication EUR N° 19415

Partners

(MC) OCAS
Responsible: Dr. Henri DILLEN
Organisation: OCAS

ONDERZOEKSCENTRUM VOOR AANWENDING

VAN STAAL N.V.
Department: Manager Chemistry Department
Address:  John Kennedylaan 3
BE-9060 ZELZATE

Direct line: +(32) 9/345 13 11
Fax: +(32) 9/345 12 04
e-mail: henri.dillen@ar celor.com

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-GD/412 E2.1/95 446.000 267.600 36 (Mths)

Starting Ending Actual

Dates:

1/07/1995 30/06/1998 30/06/1998

Title: Composition related properties of very thin filmson steel products: rapid quantitative analysisby DC GD-OES

OBJECTIVESAND CONTENTS

This proposal isaimed at developing a new method based on quantitative depth
profile analysis by DC GD-OES, which permits rapid multi-element analysis of
very thin films (passive films on stainless steels, conversion layers on plane

and coated steel sheets,), with the following technica specifications: minimum
information depth about 5nm; multi-element capability of 20 elementsin one
measurement; quantification of major and minor elements with an accuracy better
than 10%; analysis time (measurement + quantification) of afew minutes for very
thin layers.

State of progress:  Research completed; publication EUR N° 19413

Partners
(CO) Csm
Responsible:  Dr. Nicoletta ZACCHETTI
Organisation: CSM
CENTRO SVILUPPO MATERIALI SPA
Address: Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line: +(39) 06/505 53 26
Direct fax: +(39) 06/505 54 52 or 61
e-mail: n.zacchetti@c-s-m.it

P) IMF
Responsible:  Dr. Arne BENGTSON

15/09/2005 DGRTD G.5
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Organisation: KIMAB Direct fax: +(46) 8/440 45 35
KORROSIONS- OCH e-mail: arne.bengtson@simr.se
METALLFORSKNINGSINSTITUTET AB
Department: Department of Chemistry
Address: Drottning Kristinas vég 48

SE-11428 STOCKHOLM

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-GD/903 E2.2/95 832000  499.200 24 (Mths) Dates:  1/11/1995 31/10/1997 31/10/1997

Title: Rapid quantitative analysis of non conductive surface layers of steels by RF glow discharge optical emission spectrometry

OBJECTIVESAND CONTENTS

The aim of this project isto develop anew, quantitative depth profiling
method, that permits a rapid multi-element analysis of non conductive surface
layers on stedls (paints, polymers, enamels, etc.). The proposed method is
based on quantitative depth profile analysis by radio frequency glow discharge
optical emission spectrometry (FR GD-OES). The method is estimated to fulfil
the following technical specifications:

- erosion rate 0.1-1 pm/sin the non-conducting layers;

- minimum information depth (<5 nm);

- multi-element capability of > 20 elementsin a single measurement;

- quantification of major and minor elements (> 1 %) with an accuracy better

than 10 %.
State of progress:

Research completed; publication EUR N° 18919

Partners
(CO) IMF
Responsible:  Dr. Arne BENGTSON Direct line: +(46) 8/440 48 60
Organisation: KIMAB Direct fax: +(46) 8/440 45 35
KORROSIONS- OCH e-mail: arne.bengtson@simr.se
METALLFORSKNINGSINSTITUTET AB
Department: Department of Chemistry
Address:  Drottning Kristinas vég 48
SE-11428 STOCKHOLM
P) CcSM
Responsible: Dr. Nicoletta ZACCHETTI Direct line: +(39) 06/505 53 26
Organisation: CSM Direct fax: +(39) 06/505 54 52 or 61
CENTRO SVILUPPO MATERIALI SPA e-mail: n.zacchetti@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) IFW
Responsible:  Dr. Volker HOFFMANN Direct line: +(49) 351/4659-691
Organisation: |FW Direct fax: +(49) 351/4659-452
LEIBNIZ-INSTITUT FUR FESTKORPER - UND e-mail: v.hoffmann@ifw-dresden.de
WERKSTOFFORSCHUNG DRESDEN eV.
Address: Helmholtzstrasse 20
DE-01069 DRESDEN
=) IRSID
Responsiblee Mr H. HOCQUAUX Direct line: +(33) 3/87 70 41 28
Organisation: ARCELOR Direct fax: +(33) 3/87 70 47 13
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) SSAB
Responsible: Mr Lars-Henrik OSTERHOLM Direct line: +(46) 243/712 09
Organisation: SSAB Direct fax: +(46) 243/715 05
SSAB TUNNPLAT AB e-mail: lars-henrik.oster holm@ssab.com
Department: Technology, Energy and Testing
SE-78184 BORLANGE
15/09/2005 DGRTD G.5
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-GD/905 E2.3/95 950500  570.300 42 (Mths) Dates:  1/12/1995 30/11/1998 31/05/1999

Title: Thedevelopment of rapid assessment methods for inclusionsin clean steel

OBJECTIVESAND CONTENTS

The overal objective of this project isto develop reliable and efficient
methods for characterising the inclusion content in clean steel during different
stagesin the process. The methods will be rated on their ability to produce
rapid feedback and their applicability for bulk material.

State of progress:  Research completed; publication EUR N° 19892

Partners
(CO) MEFOS
Responsible:  Mr Thorbjérn HANSEN Direct line: +(46) 920/20 19 87
Organisation: MEFOS Direct fax: +(46) 920/25 50 59
MEFOS, METALLURGICAL RESEARCH e-mail: thorbjorn.hansen@mefos.se
INSTITUTEAB
Address. Aronstorpsvéagen 1
SE-97125 LULEA
P) BRITISH STEEL
Responsible:  Dr.John BUTLER Direct line: +(44) 1709/825 323
Organisation: CORUSUK Direct fax: +(44) 1709/825 337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: john.butler @corusgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) HOOGOVENS

Responsible: Ir. W.F.M. DAMEN Direct line: +(31) 251/49 46 92
Organisation: CORUSNL Direct fax: +(31) 251/47 02 29
CORUS STRIP PRODUCTS IIMUIDEN e-mail: wout.damen@cor usgr oup.com

Address. Postbus 10000
NL-1970 CA IIMUIDEN

P) TKS
Responsiblee Mr HAEUSSLER Direct line: +(49) 231/844 43 55
Organisation: TKS Direct fax: +(49) 231/844 47 39

THY SSENKRUPP STAHL AG e-mail: haeussler @tks.thyssenkrupp.com
Address. Eberhardstrasse 12

DE-44145 DORTMUND

P) NPL
Responsible: Dr. P. QUESTED Telephone: +(44) 20/8943 6141
Organisation: NPL Fax: +(44) 20/8943 2989

NATIONAL PHYSICAL LABORATORY (NPL) e-mail: peter.quested@npl.co.uk
Address:  Teddington
GB- MIDDLESEX TW11 OLW
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Reference N°
E2.4/95

Contract N°
7210-GD/906

Budget (€) Funding (€)
1.019.500 611.700

Starting Ending Actual
1/12/1995 30/11/1998 30/11/1998

Duration

36 (Mths) Dates.

Title: Evaluation of the contents of trace elementsin complex steel matrices from scrap to final component

OBJECTIVESAND CONTENTS

The determination of trace and ultratrace element concentration in steelsis

required for two main reasons:

- the drastic influence of some trace and ultratrace elements on their
properties;

- theincreasing need to put on the market only materials free of elementsthat
are harmful for the environment or for health. The objective of this project
isto produce operationa protocols for evaluating the trace element contents
in steels from scrap through to fina products by Inductively Coupled Plasma
Mass Spectrometry, (ICP-MS) and a guideline for correct use of ICP-MS.

State of progress:  Research completed; publication EUR N° 19412

Partners
(CO) IMF
Responsible: Dr. Ingemar GUSTAVSSON Direct line: +(46) 8/440 48 35
Organisation: IMF Direct fax: +(46) 8/440 45 35
INSTITUTET FOR METALLFORSKNING e-mail: ingemar .gustavsson@simr .se
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
P) csic
Responsible: Mrs. Aurora GOMEZ COEDO Direct line: +(34) 91/55 38 900 Ext.: 234
Organisation: CENIM -CSIC Direct fax: +(34) 91/53 47 425
CENTRO NACIONAL DE INVESTIGACIONES e-mail: coedo@cenim.csic.es
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) Cs™m
Responsible: Dr.ssa Roberta FALCIANI Direct line: +(39) 06/505 52 73
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI e-mail:
Address: Viadi Castel Romano 100

IT-00128 ROMA EUR
(P)  DILLINGER

Responsibles  Mr G. STAATS Direct line: +(49) 6831/47 27 26
Organisation: DILLINGER Direct fax: +(49) 6831/47 32 23
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail:
HUTTENWERKE
Address: Postfach 1580
DE-66748 DILLINGEN
P) OCAS
Responsible: Dr. Henri DILLEN Direct line: +(32) 9/345 13 11
Organisation: OCAS Fax: +(32) 9/34512 04
ONDERZOEK SCENTRUM VOOR AANWENDING e-mail: henri.dillen@ar celor.com
VAN STAAL N.V.
Department: Manager Chemistry Department
Address:  John Kennedylaan 3

BE-9060 ZELZATE
(P)  GM UNIV DUISBURG

Responsible: Dr.Heinz Martin KUSS Direct line: +(49) 203/379 25 33
Organisation: GM UNIV DUISBURG Direct fax: +(49) 203/379 21 08
GERHARD MERCATOR UNIVERSITAt e-mail: kuss@lims.uni-duisburg.de
DUISBURG
Department: FB6 Instrumentelle Analytik
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Address: Lotharstrasse 1
DE-47048 DUISBURG

Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-EA/428 E/D2.6/96 1.644.500  986.700 36 (Mths) ates: 1/07/1996 30/06/1999 30/06/1999
Title: Development of a knowledge-based system for improved operations of waste-water treatment plantsin a cold rolling area
(KNOWATER)

OBJECTIVESAND CONTENTS

Legidative and economic stimuli are increasing the pressure for effluent to
be treated to a higher quality, with quality levels achieved more
consistently. Many older treatment plants may be tresting effluent with
characteristics that were not considered during the initial design stage.

This research project will investigate the feasibility of applying a
knowledge-based system to monitoring and controlling an existing systemin
order to achieve improved qudlity of treated effluent, quality of product,
reduction of pollution and to avoid the risk of incidents to personnel and the
environment.

State of progress:  Research completed; publication EUR N° 19414

Partners
(CO) Csm
Responsible:  Dr.ssa Rosanna CAPORUSSO Direct line: +(39) 07/44 490 245
Organisation: TKAST Direct fax: +(39) 07/44 490 905

THY SSENKRUPP ACCIAI SPECIALI TERNI SpA e-mail: r.caporusso@acciaiterni.it
Address: ViaeB. Brin, 218

IT-05100 TERNI
(P)  BRITISH STEEL

Responsible:  Mr Richard SCOTT Direct line: +(44) 1709/825 126
Organisation: CORUSUK Direct fax: +(44) 1709/825 400
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: richard.scott@cor usgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) HELLENIC STEEL

Responsible: Ing. Constantinos STATHIS Direct line: +(30) 2310/572 115
Organisation: HELLENIC STEEL Direct fax: +(30) 2310/572 196
HELLENIC STEEL CO/ RIVA GROUP e-mail: cstath@tee.gr

Address: P.O.Box 1230
GR-57008 IONIA, THESSALONIKI

=) VDEH
Responsible:  Dr.-Ing. Burkhard SCHMIDT Direct line: +(49) 211/670 72 14
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05

BETRIEBSFORSCHUNGSINSTITUT e-mail: burkhard.schmidt@bfi.de
Address. Sohnstrasse 65

DE-40237 DUSSELDORF
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Reference N°
E/E1.3/96

Contract N°
7210-GB/317

Budget (€) Funding (€) Duration
1.366.000  819.600 42 (Mths)

Starting Ending Actual

Dates: 10711096 30/06/1999 31/12/1999

Title: On-line measurement of the surface cleanliness of steel strip

OBJECTIVESAND CONTENTS

After ralling, surface cleanlinessis akey parameter for steel strip

subjected to continuous annealing or metallic and/or organic coating
operations. Theam of thisresearch project isto investigate the

possibilities of continuous on-line monitoring of surface pollution based on
Optically Stimulated Electron Emission (OSEE) for light pollution levels after
degreasing lines, and on infrared emission characteristics of semi-transparent
thin layer for surface pollution monitoring at the input of continuous
annealing and galvanising lines.

State of progress:  Research completed; publication EUR N° 19893

Partners
(CO) IRSID
Responsiblee Mr G. TOURSCHER Direct line: +(33) 3/87 70 41 63
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 05
ARCELOR RESEARCH SA. e-mail: gerard.tourscher @arcelor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
(P)  BRITISH STEEL

Responsiblee Mr P.S. POGMORE Telephone: +(44) 1709/825 154
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail:
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) IMF
Responsible:  Dr. Arne BENGTSON Direct line: +(46) 8/440 48 60
Organisation: KIMAB Direct fax: +(46) 8/440 45 35
KORROSIONS- OCH e-mail: arne.bengtson@simr.se
METALLFORSKNINGSINSTITUTET AB
Department: Department of Chemistry
Address:  Drottning Kristinas vég 48
SE-11428 STOCKHOLM
P) SSAB
Responsible: Mr Lars-Henrik OSTERHOLM Direct line: +(46) 243/712 09
Organisation: SSAB Direct fax: +(46) 243/715 05
SSAB TUNNPLAT AB e-mail: lars-henrik.oster holm@ssab.com
Department: Technology, Energy and Testing
SE-78184 BORLANGE
=) VDEH
Responsible:  Dipl.Phys. Stephan KRANNICH Direct line: +(49) 211/670 72 30
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 32
BETRIEBSFORSCHUNGSINSTITUT e-mail: stephan.krannich@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Contract N°
7210-GD/120

Reference N°
E2.1/96

Budget (€) Funding (€)

1.113.000

667.800

Duration
36 (Mths)

Starting

Dates:

Ending

Actual

1/07/1996 30/06/1998 30/06/1999

Title: Sensivity enhanced laser analysis (SELA) of steel meltsfor fast multi-element on-line analysis during ladle processing in
secondary metallurgy

OBJECTIVESAND CONTENTS

The goal of this research project is the performance eval uation of fast multi-
element, on-line laser analysis during ladle processing in steel metallurgy

with determination limits of less than 10 ppm, especially for carbon,

phosphorus, sulphur and nitrogen, and also for other elements such as

titanium, vanadium, niobium, and molybdenum. The novel research approach is
sengitivity-enhanced laser analysis (SELA) by combination of increased steel
ablation and optimised plasma excitation for higher spectrometric signas.

State of progress:

Research completed; publication EUR N° 19411

Partners
(CO) FHG-ILT
Responsible:  Dr. Reinhard NOLL Direct line: +(49) 241/8906-138
Organisation: FHG-ILT Direct fax: +(49) 241/8906-121
FRAUNHOFER-INSTITUT FUR LASERTECHNIK e-mail: reinhard.noll@ilt.fraunhofer.de
Department: Laser Measuring Technologies
Address:  Steinbachstrasse 15
DE-52074 AACHEN
=) RWTH
Responsible:  Dr. KonstantinosMAVROMMATIS Direct line: +(49) 241/80 958 08
Organisation: RWTH Direct fax: +(49) 241/80 92 368
INSTITUT FUR EISENHUTTENKUNDE e-mail: kostas@iehk.rwth-aachen.de
Department: Institute of Ferrous Metallurgy
Address: Intzestrasse 1
DE-52072 AACHEN
P) RUUKKI
Responsiblee Mr Risto HAKALA Direct line: +(358) 8/849 27 90
Organisation: RAUTARUUKKI Direct fax: +(358) 8/849 31 01
RAUTARUUKKI OYJ e-mail: risto.hakala@rautaruukki.com
Department: Laboratory Services
Address: Rautaruukintie 155
FI-92101 RAAHE
P) TKS
Responsible:  Dr. Susanne LUNGEN Direct line: +(49) 203/524 49 89
Organisation: TKS Direct fax: +(49) 203/522 87 23
THYSSEN KRUPP STAHL AG e-mail: lingen@tks.thyssenkrupp.com
Department: 361 FQP-CT-P
Address: Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/038 E.1/97 1229500  737.700 28 (Mths) Dates:  1/07/1997 30/06/1999 31/10/1999

Title: Evaluation and improvement of the rapid multi-element determination of residual elementsin steelsfor targeted productiol
of steel quality by | CP-M S spectrometry (Phase 2)

OBJECTIVESAND CONTENTS

Fast and reliable methods are required to determine elements at very low or
ultrertrace levels which are harmful to steel quality or toxic to the

environment. Inductively-coupled plasma mass spectrometry (ICP-MS) was
identified as applicable. Aninitia collaborative investigation (Phase |) was

set up to establish the performance of ICP-MS. The aims of the current

research project (Phase 1) are the evaluation and improvement of the
methodologies aready developed. Quality assurance and low cost requirements
will be defined and introduced.

State of progress:  Research completed; publication EUR N° 20222

Partners
=) DILLINGER
Responsible: Dr. Jurgen HERZLER Direct line: +(49) 6831/47 27 26
Organisation: DILLINGER Direct fax: +(49) 6831/47 32 23
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail:
HUTTENWERKE

Address. Postfach 1580
DE-66748 DILLINGEN
(P) CENIM-CSIC

Responsible: Mrs. Aurora GOMEZ COEDO Direct line: +(34) 91/55 38 900 Ext.: 234
Organisation: CENIM -CSIC Direct fax: +(34) 91/53 47 425
CENTRO NACIONAL DE INVESTIGACIONES e-mail: coedo@cenim.csic.es

METALURGICAS
Address. Avenida Gregorio del Amo 8

ES-28040 MADRID

P) CsMm
Responsible:  Dr.ssa Roberta FALCIANI Direct line: +(39) 06/505 52 73
Organisation: CSM Direct fax: +(39) 06/505 54 52

CENTRO SVILUPPO MATERIALI e-mail:
Address: Viadi Castel Romano 100

1T-00128 ROMA EUR

P) IRSID
Responsible:  Mr Daniel RAVAINE Direct line: +(33) 3/87 70 40 88
Organisation: ARCELOR Direct fax: +(33) 3/87 7041 13

ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
(P)  LUXCONTROL

Responsible:  Dr. Mohammed CHTAIB Direct line: +(352) 54 77 11-254
Organisation: LUXCONTROL Fax: +(352) 54 79 30
LUXCONTROL SA e-mail: chtaib@luxcontrol.com

Address: Avenue des Terres Rouges, 1
LU-4330 ESCH-SUR-ALZETTE
(CO) GM UNIV DUISBURG

Responsible:  Dr.Heinz Martin KUSS Direct line: +(49) 203/379 25 33
Organisation: GM UNIV DUISBURG Direct fax: +(49) 203/379 21 08
GERHARD MERCATOR UNIVERSITAt e-mail: kuss@lims.uni-duisburg.de
DUISBURG

Department: FBG6 Instrumentelle Analytik
Address: Lotharstrasse 1
DE-47048 DUISBURG
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ECSC Programme

Technical Group E :" Analytical Techniques for Processes, Products & Environment"

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/039 E.2/97 1419000  851.400 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Improvement of sampling and analytical proceduresfor clean and high purity steels

OBJECTIVESAND CONTENTS

The main objective of this project isto provide metallurgists with rapid
techniquesfor process evaluation. Thefirst step isto reduce therelative

importance of chemical analysisin overall steelmaking precision. Thiswill be
achieved through improved liquid steel sampling and the use of new analytical
developments. In asecond step the same analytical techniques will be used to
characterise steel cleanliness and metal homogeneity to predict the quality of

the final products as soon as possible. The most important techniques are

Pulse Discrimination Analysis (PDA-OES) with and without a scanning system, and
to alesser extent Fractional Gas Analysis (FGA).

State of progress:  Research completed; publication EUR N° 20219

Partners
(CO) IRSID
Responsible:  Dr. Raymond MEILLAND Direct line: +(33) 3/87 70 40 32
Organisation: ARCELOR Direct fax: +(33) 3/87 7041 13

ARCELOR RESEARCH SA. e-mail: raymond.meilland@ar celor.com
Department: Dpt. PC& S
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) BRITISH STEEL

Responsible: Mr R.JOWITT Direct line: +(44) 1709/825 554
Organisation: CORUS UK Direct fax: +(44) 1709/825 337
CORUS RESEARCH, DEVELOPMENT & e-mail: ray.jowitt@corusgroup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
P) JERNKONTORET

Responsiblee Mr Rolf DIDRIKSSON Direct line: +(46) 155/25 45 72
Organisation: SSAB Direct fax: +(46) 155/25 40 82
SSAB OXELOSUND AB e-mail: didrik@oxelosund.ssab.se

SE-61380 OXELOSUND
(P)  SIDENORI+D

Responsible: Mr Joseba MOLINERO Direct line: +(34) 94/487 19 84
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 44
SIDENOR INVESTIGACION Y DESARROLLO e-mail: joseba_molinero@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152

ES-48970 BASAURI (VIZCAYA)
(P)  VOEST-ALPINE

Responsible:  Dipl.-Ing. Michael SCHULLER Direct line: +(43) 732/6585 6925
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980 2815
VOESTALPINE STAHL GMBH e-mail: michael.schuller @voestalpine.com
Address: VOEST-ALPINE-Strasse 3
AT-4020 LINZ
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

Dates:

7210-PR/041 E.4/97 1.481.000  888.600 42 (Mths) 1/07/1997 31/12/2000 31/12/2000

Title: On-lineinspection of coated strip by laser based chemical analysis procedures

OBJECTIVESAND CONTENTS

Analysis procedures will be developed under this research project which are
capable of providing compositional details of in-process materials and products
inreal time. Focused laser beams will be used to sample materiasin-situ,

the resultant aerosol being transferred to aremote excitation source for
spectrometric analysis. Theinteraction of lasers of different wavelengths

with arange of steelworks materials will need to be studied in order to

optimise the ablation process. The effects of specimen temperature,
homogeneity and the ahility to penetrate scale to reach representative material
will beinvestigated. It isintended that the work will establish design
criteriafor analysers suitable for arange of applications.

State of progress:  Research completed; publication EUR N° 20221
Partners
(CO) BRITISH STEEL

Responsiblee Mr R. JOWITT Direct line: +(44) 1709/825 554
Organisation: CORUS UK Direct fax: +(44) 1709/825 337
CORUS RESEARCH, DEVELOPMENT & e-mail: ray.jowitt@corusgroup.com
TECHNOLOGY

Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US

(P)  ACERINOX

Responsible: Mr José Maria BAENA LIBERATO Direct line: +(34) 956/62 94 16
Organisation: ACERINOX Direct fax: +(34) 956/62 93 36
ACERINOX SA. e-mail: jbaenali@acxgroup.com

Department: Technical Dpt
Address: Villade Pamones

ES-11370 LOS BARRIOS (CADIZ)

(P)  CEASACLAY

Responsible:  Dr. Patrick MAUCHIEN Direct line: +(33) 1/69 08 46 85
Organisation: CEA SACLAY Direct fax: +(33) 1/69 08 78 84
COMMISSARIAT A L'ENERGIE ATOMIQUE - e-mail: patrick.mauchien@cea.fr
CEA

Department: DPE/SPEA
Address. SACLAY DGES
Bétiment 121
FR-91191 GIF SUR YVETTE

(P)  DILLINGER

Responsible:  Dr. Hans-Uwe SCHMITZ Direct line: +(49) 6831/47 2774
Organisation: AGDH Direct fax: +(49) 6831/47 3223
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail: hans-uwe.schmitz@dillinger.de
HUTTENWERKE

Department: Labor
Address. Werkstraite, 1
DE-66763 DILLINGEN/SAAR

=) IRSID
Responsiblee  Mr H. HOCQUAUX Direct line: +(33) 3/87 70 41 28
Organisation: ARCELOR Direct fax: +(33) 3/87 70 47 13

ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
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Contract N°
7210-PR/042

Reference N°
E.5/97

1.102.000

Budget (€) Funding (€)

661.200

Duration
42 (Mths)

Starting

Dates:

Ending

Actual

1/07/1997 31/12/2000 31/12/2000

Title: Biological degradation of organic pollutantsin water circuits of degreasing systems

OBJECTIVESAND CONTENTS

Many processesin the steel industry give rise to waste water contaminated by
fat and oil. The economic and ecological technique of using micro-organisms
for cleansing has not yet been widely established. Thisresearch project is
intended to develop aspecial high performance biological treatment system for
removing organic contaminants from steel surfaces and water circuits.

State of progress:  Research completed; publication EUR N° 20223

Partners
(CO) VDEH
Responsible:  Dr.-Ing. Burkhard SCHMIDT Direct line: +(49) 211/670 72 14
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05
BETRIEBSFORSCHUNGSINSTITUT e-mail: burkhard.schmidt@bfi.de
Address:  Sohnstrasse 65
DE-40237 DUSSELDORF
P) CENIM -CSIC
Responsible:  Dr. Francisco José ALGUACIL PRIEGO Telephone: +(34) 91/553 89 00
Organisation: CENIM -CSIC Fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: fjalgual @cenim.csic.es
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) CsMm
Responsible:  Dr.ssa Rosanna CAPORUSSO Direct line: +(39) 07/44 490 245
Organisation: TKAST Direct fax: +(39) 07/44 490 905
THY SSENKRUPP ACCIAI SPECIALI TERNI SpA e-mail: r.caporusso@acciaiterni.it
Address: ViaeB. Brin, 218
1T-05100 TERNI
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PRI03L  E/D2.9/97 1105500  663.300 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Processwater treatment using excess heat

OBJECTIVESAND CONTENTS

Polluted process water from galvanising processes can be cleaned by therma
treatment processes. Excess heat of galvanising plantsis currently unused and
removed by cooling towers. This research project will determine recoverable
excess heat, whereby its use for economical recovery of high quaity process
water and valuable substances will increase productivity. Consumption of fresh
water and process chemicalswill be reduced. Valuable substances will be
recovered, and the load on the environment will be significantly reduced.

State of progress:  Research completed; publication EUR N° 20224

Direct line: +(49) 211/670 72 14
Direct fax: +(49) 211/670 72 05

e-mail: burkhard.schmidt@bfi.de

Partners
(CO) VDEH
Responsible:  Dr.-Ing. Burkhard SCHMIDT
Organisation: VDEH-BFI
BETRIEBSFORSCHUNGSINSTITUT
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) csic
Responsible:  Dr. Francisco José ALGUACIL PRIEGO
15/09/2005 DGRTD G.5
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CENIM -CSIC

CENTRO NACIONAL DE INVESTIGACIONES
METALURGICAS

Avenida Gregorio del Amo 8
ES-28040 MADRID

Organisation:

Address:

Fax: +(34) 91/534 74 25
e-mail: fjalgual@cenim.csic.es

(P)  EWALD GIEBEL

Responsible:  Mr Roger BIWER Telephone: +(352) 518 72 11
Organisation: EWALD GIEBEL Fax: +(352) 518 72 12 09
EWALD GIEBEL LUXEMBURG e-mail:
Address. Zoneindustrielle WOLSER
LU-3401 DUDELANGE
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/097 E.1/98 668.600  401.160 36 (Mths) Dates:  1/07/1998 30/06/2001 30/06/2001

Title: New method for contactless measurement of true temperature of hot
in situ spectr oscopy

OBJECTIVESAND CONTENTS

Thetarget of the project isto work out afully new way of measurement of the
true radiation temperature of technical hot surfaces for example steel strips
ina continuous furnace by using a Fourier-spectrometer where the strips work
as infrared source for the device. The method will be used for the
measurement of the temperature of hot steel stripsin acontinuous furnace
and for the control of the thermal processes. The commonly unknown emissivity
coefficient is separated by mathematica algorithms. Chemica agents generate
narrow absorption lines from which the components can be identified by in
situ spectroscopy that can be used for control of stability and quality of

the processes The experiments will be theoretically analysed and simulated by
advanced numeric work.

State of progress:  Research completed; publication EUR N° 20463

steel strips and control of the total thermal process by

Partners
(CO) EKOSTAHL
Responsible:  Dr. Alvaro CASAJUS Direct line: +(49) 3364/37 85 49
Organisation: EKO STAHL Direct fax: +(49) 3364/3758 71
EKO STAHL GmbH e-mail: casajus@fqz-oderbruecke.de
Address: Werkstrasse 1
DE-15890 EISENHUTTENSTADT
P) BRITISH STEEL
Responsible: Mr F. MUILWIJK Telephone: +(31) 251/49 91 11
Organisation: CORUSNL Fax: +(31) 251/47 11 07
IIMUIDEN TECHNOLOGY CENTRE e-mail:
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) ACERALIA
Responsible: Mr José LuisRENDUELESVIGIL Direct line: +(34) 98/512 60 10

ACERALIA

ACERALIA CORPORACION SIDERURGICA
1&R Process

Centro de Desarrollo Tecnol 6gico

Apartado 90

ES-33480 AVILES

Organisation:

Department:
Address:

Direct fax: +(34) 98/512 63 75
e-mail: jose-luisrendueles@ar celor.com
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Contract N°
7210-PR/098

Reference N°
E.2/98

Budget (€) Funding (€)
1.700.000  1.020.000

Duration
42 (Mths)

Starting

Dates:

Ending

Actual

1/07/1998 30/06/2001 31/12/2001

Title: Recycling of rolling oil emulsions: towar ds an economic and environmentally sustainable process

OBJECTIVESAND CONTENTS

Themain goal isto achieve aclosed cold rolling process by introduction of
separation techniques. Thisresultsin recovery of oil and water phases,
which will reduce both the environmental load and the trestment costs of
wastes. |n order to judge the quality of the necessary ingredients, methods
for chemical analysis (off- and on-line) and function tests will be evaluated
and adapted. To secure the qudity of the work environment, the atmospheres
surrounding the rolling and annealing operations will be carefully studied.

State of progress:  Research completed; publication EUR N°
Partners

(CO) JERNKONTORET

Responsible: Mr Lars-Henrik OSTERHOLM Direct line: +(46) 243/712 09
Organisation: SSAB Direct fax: +(46) 243/715 05
SSAB TUNNPLAT AB e-mail: lars-henrik.oster holm@ssab.com
Department: Technology, Energy and Testing
SE-78184 BORLANGE
(PA) GRANGES
Responsiblee  Mr Arne BERG Direct line: +(46) 122/832 33
Organisation: SAPA Direct fax: +(46) 122/12 487
SAPA TECHNOLOGY AB e-mail: arne.berg@sapagroup.com
Department: Chemica Analysis
Address. Ramstorpsvégen 1
SE-612 81 FINSPANG
(PA)  IVL
Responsible:  Mr Osten EKENGREN Direct line: +(46) 8/598 563 43
Organisation: VL Direct fax: +(46) 8/598 563 90
IVL SVENSKA MILJOINSTITUTET AB e-mail: osten.ekengren@ivl.se
Address. (Haelsingegatan 43)
SE-10031 STOCKHOLM
(PA)  SSAB
Responsible: Mr Lars-Henrik OSTERHOLM Direct line: +(46) 243/712 09
Organisation: SSAB Direct fax: +(46) 243/715 05
SSAB TUNNPLAT AB e-mail: lars-henrik.oster holm@ssab.com
Department: Technology, Energy and Testing
SE-78184 BORLANGE
(PA)  YKI
Responsible:  Dr. Karin PERSSON Direct line: +(46) 8/5010 60 72
Organisation: YKI Direct fax: +(46) 8/20 89 98
YKI, YTKEMISKA INSTITUTET AB e-mail: karin.persson@surfchem.kth.se
Department: Tribology
Address: PO Box 5607

SE-114 86 STOCKHOLM

(P)  VOEST-ALPINE

Responsible: Dipl.-Ing. Dr. Hubert DUCHACZEK Direct line: +(43) 732/65 85 75733
Organisation: VOEST-ALPINE Direct fax: +(43) 732/69 80 3496

VOEST-ALPINE STAHL GmbH e-mail: hubert.duchaczek @voestalpine.com

Department: Dept. B4P-4

Address: VOEST-ALPINE Strasse 3
AT-4031LINZ
=) IRSID
Responsible:  Mr Guy HAURET Direct line: +(33) 3/87 70 42 83
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Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 13
ARCELOR RESEARCH SA. e-mail: guy.hauret@arcelor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) TKS
Responsible: Dr. Martin RAULF Direct line: +(49) 231/844 61 18
Organisation: TKS Direct fax: +(49) 231/844 67 17
THY SSENKRUPP STAHL AG e-mail: martin.raulf@thyssenkrupp.com
Address: Eberhardstrasse 12
DE-44145 DORTMUND
P) BRITISH STEEL
Responsiblee Mr P.S. LEGOOD Direct line: +(44) 1709/825 148
Organisation: CORUS UK Direct fax: +(44) 1709/825 337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: paul.legood@cor usgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) LUXCONTROL
Responsible:  Dr. Mohammed CHTAIB Direct line: +(352) 54 77 11-254
Organisation: LUXCONTROL Fax: +(352) 54 79 30
LUXCONTROL SA e-mail: chtaib@luxcontrol.com
Address: Avenue des Terres Rouges, 1
LU-4330 ESCH-SUR-ALZETTE
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/099 E.3/98 795750  477.450 42 (Mths) Dates: 10711998 31/12/2001 31/12/2001

Title: Investigation of vacuum ultra violet optical emission spectrometry for the determination of low levelsof C, N, O and H

OBJECTIVESAND CONTENTS

The main objective of the project isto extend the use of Optica Emission
Spectrometry to include al routine determinationsof C, N, OandH so that
only a single method will be required in production-control anaysis of
steels. For this purpose the performance of the most modern commercialy
available spark and GDL spectrometerswill be optimised and evauated. The
investigations will also include the use of improved experimenta techniques
like ahigh vacuum standard GDL, pulse discrimination methods for the spark
and Laser Ablation High Temperature Plasma for the determination of extralow

levels.
State of progress:

Research completed; publication EUR N°

Partners
(CO) KIMAB
Responsible:  Dr. Martin LUNDHOLM Direct line: +(46) 8/440 48 62
Organisation: KIMAB Direct fax: +(46) 8/440 45 35
KORROSIONS- OCH e-mail: martin.lundholm@simr.se
METALLFORSKNINGSINSTITUTET AB
Address:  Drottning Kristinas vég 48
SE-11428 STOCKHOLM
(PA)  RUUKKI
Responsiblee Mr AulisHAKKARAINEN Direct line: +(358) 2059/22154
Organisation: RAUTARUUKKI Direct fax: +(358) 2059/23101
RAUTARUUKKI OYJ e-mail: aulis.hakkarainen@rautaruukki.com
Address: Rautaruukintie 155
FI-92101 RAAHE
P) IRSID
Responsible:  Dr. Raymond MEILLAND Direct line: +(33) 3/87 70 40 32
15/09/2005 DGRTD G.5
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Organisation:. ARCELOR Direct fax: +(33) 3/87 7041 13
ARCELOR RESEARCH SA. e-mail: raymond.meilland@ar celor.com
Department: Dpt. PC& S
Address. Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) BRITISH STEEL
Responsible: Dr.lan WHITESIDE Telephone: +(44) 1642/46 71 44
Organisation: CORUSUK Fax: +(44) 1642/46 03 21
CORUS RESEARCH, DEVELOPMENT & e-mail: ian.whiteside@cor usgr oup.com
TECHNOLOGY
Address. Teesside Technology Centre
Eston Road, Grangetown
GB- MIDDLESBROUGH TS6 6US
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/100 E.4/98 823500  494.100 24 (Mths) Dates:  1/47/1998 30/06/2000 30/06/2000

Title: Rapid quantitative depth profile analysis of non-conductive surface layers on steels by radio frequency glow discharge
optical emission spectrometry - phase 1

OBJECTIVESAND CONTENTS

The aim of this project isto develop practical, quantitative analytical methods
for specific applications involving non-conductive surface layerson stedl,
using radio frequency glow discharge optical emission spectrometry. The
gpplications aimed for are different types of paint and polymer coatings, non-
conductive oxidesand enamel. The work will be realised by making practical
use of state-of-the-art quantification techniques recently developed by the
team behind this proposal. The results of the project are expected to become
valuable tools for surface composition control of a wide range of non-
conductive coatings in different stages of product manufacturing.

State of progress:

Research completed; publication EUR N° 20220

Partners
(CO) KIMAB
Responsible:  Dr. Arne BENGTSON Direct line: +(46) 8/440 48 60
Organisation: KIMAB Direct fax: +(46) 8/440 45 35
KORROSIONS- OCH e-mail: arne.bengtson@simr.se
METALLFORSKNINGSINSTITUTET AB
Department: Department of Chemistry
Address:  Drottning Kristinas vég 48
SE-11428 STOCKHOLM
(PA)  SANDVIK STEEL
Responsiblee Mr Jan ANDERSSON Direct line: +(46) 26/263 455
Organisation: SANDVIK STEEL Direct fax: +(46) 26/264 410
AB SANDVIK MATERIALS TECHNOLOGY e-mail:
Department: 45-SFF
Address. Storgatan 2
SE-81181 SANDVIKEN
=) IRSID
Responsible:  Dr. Raymond MEILLAND Direct line: +(33) 3/87 70 40 32
Organisation:. ARCELOR Direct fax: +(33) 3/87 7041 13
ARCELOR RESEARCH SA. e-mail: raymond.meilland@ar celor.com
Department: Dpt. PC& S
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) Cs™m
Responsible:  Dr. Nicoletta ZACCHETTI Direct line: +(39) 06/505 53 26
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Organisation: CSM Direct fax: +(39) 06/505 54 52 or 61
CENTRO SVILUPPO MATERIALI SPA e-mail: n.zacchetti@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
(P) IFW
Responsible:  Dr. Volker HOFFMANN Direct line: +(49) 351/4659-691
Organisation: |FW Direct fax: +(49) 351/4659-452
LEIBNIZ-INSTITUT FUR FESTKORPER - UND e-mail: v.hoffmann@ifw-dresden.de
WERKSTOFFORSCHUNG DRESDEN e.V.
Address: Helmholtzstrasse 20
DE-01069 DRESDEN
(P) SSAB
Responsiblee Mr Pelle HOMMAN Direct line: +(46) 243/717 13
Organisation: SSAB Direct fax: +(46) 243/715 48
SSAB TUNNPLAT AB e-mail:
SE-78184 BORLANGE
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/168 E.1/99 1270200  762.120 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Improved production control through rapid characterization of non-metallic inclusionsin steel

OBJECTIVESAND CONTENTS

Steel manufacturers have made greet efforts to produce as clean as possible
steel. However, classic methods for the characterisation of steel cleanness
are time consuming and can not be adapted to fast process control. Moreover,
while sufficient results can be obtained for macro-cleanness, their spatia
resolution is poor and does not fir for size determination, chemical
composition and non-metallic inclusion frequency. First attempts with a
commercial laser spark showed encouraging results and, on laboratory scales,
laser sources have demonstrated that the composition of inclusions can be very
well characterised. Aim of the project isto develop afast and robust laser-
method characterising inclusions over alarge area or volume that can be
integrated into the process control.

State of progress:

Research completed; publication EUR N° 21627 EN

Partners
(CO) TKS
Responsible: Dr.Horst MITTELSTADT Direct line: +(49) 203/52 44571
Organisation: TKS-CS Direct fax: +(49) 203/52 28723
THYSSEN KRUPP STAHL AG e-mail: horst.mittelstaedt @thyssenkrupp.com
Address. Kaiser-Wilhelm-Strasse 100
DE-47166 DUISBURG
(PA) BEG
Responsible: Mr Josef HOFSTATTER Direct line: +(43) 3862/20 71 91
Organisation: BEG Direct fax: +(43) 3862/20 76 60
BOHLER EDELSTAHL GMBH & COKG e-mail: josef-hofstaetter @buag.co.at
Address: Mariazellerstrasse 25
AT-8605 KAPFENBERG
=) IRSID
Responsible: Dr. Michel HEMMERLIN Direct line: +(33) 3/87 70 40 67
Organisation:. ARCELOR Direct fax: +(33) 3/87 7041 13
ARCELOR RESEARCH SA. e-mail: michel.hemmerlin@ar celor.com
Department: Dpt. PC& S
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) EKO STAHL
Responsible: Dipl. Chem. SCHNEIDER Direct line: +(49) 3364/37 8140
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Organisation: EKO STAHL Direct fax: +(49) 3364/37 8141
EKO STAHL GmbH e-mail:
Address: Werkstrasse 1
DE-15890 EISENHUTTENSTADT
P) FHG-ILT
Responsible:  Dr. Reinhard NOLL Direct line: +(49) 241/8906-138
Organisation: FHG-ILT Direct fax: +(49) 241/8906-121
FRAUNHOFER-INSTITUT FUR LASERTECHNIK e-mail: reinhard.noll@ilt.fraunhofer.de
Department: Laser Measuring Technologies
Address:  Steinbachstrasse 15
DE-52074 AACHEN
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/170 E.3/99 788.600  473.160 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Control of CO-postcombustion inside EAF with FTIR (fourier transformed infrared) - spectr oscopy system

OBJECTIVESAND CONTENTS

The share of the electric arc furnace in the production of crude stedl
increases steadily and it is expected to exceed 50% by the year 2010. The
exhaust gas of an electric arc furnace contains a considerable amount of energy

as hest and chemical energy from incompletely burned components CO and H2. Up

to 30% of the total energy input to an EAF can belost in the off-gas handling
system. Therefore, post-combustion of CO and the effective recovery of heat
generated during the flat bath period will be an integral part of the operating
practice. Thefinal aim of this research isto develop a concept of controlled
post-combustion of CO inside the furnace. For this purpose, an integrated

measurement system for the temperature and the gas components CO, CO2 and O2

for on-line monitoring the post-combustion process inside EAF will be developed
based on the FTIR spectrometry.

State of progress:

Research completed; publication EUR N° 21138 EN

Partners
(CO) RWTH
Responsible:  Dr. KonstantinosMAVROMMATIS Direct line: +(49) 241/80 958 08
Organisation: RWTH Direct fax: +(49) 241/80 92 368
INSTITUT FUR EISENHUTTENKUNDE e-mail: kostas@iehk.rwth-aachen.de
Department: Institute of Ferrous Metallurgy
Address: Intzestrasse 1
DE-52072 AACHEN
P) UNIV READING
Responsible: Prof A.H. LETTINGTON Direct line: +(44) 118/931 85 53
Organisation: UNIV READING Direct fax: +(44) 118/915 02 03
THE UNIVERSITY OF READING e-mail:
Address:  Palmer Building
Whiteknights
GB- READING RG6 6AH
=) SWT
Responsible:  Mr Joachim GUNSCH Direct line: +(49) 3671/445-120
Organisation: SWT Direct fax: +(49) 3671/445-130
STAHLWERK THURINGEN GmbH e-mail:
Address: Kronacher Strale 6
DE-07331 UNTERWELLENBORN
P) MESSER GRIESHEIM
Responsible:  Mr Juergen FLACH Direct line: +(49) 2151/379-302
Organisation: MGG Direct fax: +(49) 2151/379-184
MESSER GRIESHEIM GmbH e-mail: t76flac@messer.de
Address: Fitingsweg 34
DE-47805 KREFELD
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Technical Group E has 19 Projectsand 86 Partners
Total Projects: 212 - Total Partners: 802
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-MA/948 F3.1/94 1.031.074 593.018 48 (Mths)

Starting Ending Actual

Dates:

1/07/1994 30/06/1998 30/06/1998

Title: Optimization of the high temperature oxidation behaviour of conventional stainless steels by surface-applied rare earth

elements

OBJECTIVESAND CONTENTS

Slab soaking, hot rolling and annealing after cold rolling are some of the
processes that result in the formation of heavy oxide scales on stainless

steels. Theremoval of these oxide masses has a tremendous incidence on final
product cost due to the loss of scarce materias, nickel and chromium, and the
use of chemicals required for pickling such oxides, and also on the environment
through the production of polluting wastes.

Stainless steels are used for components which are required to withstand high
temperature oxidation, according to temperature, gas phase composition and
hesting/cooling cycles.

The am of this research project isto design low cost procedures for improving
the high temperature behaviour of conventional stainless steels by means of
surface modifications using rare earth elements.

State of progress:  Research completed; publication EUR N° 19394
Partners

(CO) UNIV SEVILLA
Responsible:  Dr. José Antonio ODRIOZOLA GORDON

Telephone:

+(34) 95/448 95 44

(P)  ACERINOX

(P) CNRS

Organisation: UNIV SEVILLA Fax: +(34) 95/446 06 65
UNIVERSIDAD DE SEVILLA INSTITUTO DE e-mail: odrio@us.es
CIENCIA DE MATERIALES
Address. Avenida Américo Vespuccio §n
ES-41092 SEVILLA
Responsiblee Mr Jaime BOTELLA ARBOLEDA Direct line: +(34) 956/62 94 75
Organisation: ACERINOX Direct fax: +(34) 956/62 93 11
ACERINOX SA e-mail: rsanchez@acxgroup.com
Department: Laboratorios de Investigacion y Desarrollo
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)
Responsiblee  Mrs Simone LEFEBVRE Direct line: +(33) 1/64 46 81 25
Organisation: LURE Direct fax: +(33) 1/64 46 41 48
LABORATOIRE POUR L'UTILISATION DU e-mail:
RAYONNEMENT ELECTROMAGNETIQUE
Address. Bétiment 209D
Centre Universitaire Paris-Sud
FR-91405 ORSAY CEDEX
P) UNIV LISBOA
Responsible:  Prof. Jos¢ CARVALHO SOARES Telephone: +(351) 1/795 07 90
Organisation: UNIV LISBOA Direct fax: +(351) 1/795 42 88
UNIVERSIDADE DE LISBOA - FACULDADE DE e-mail:

CIENCIAS
Department: Centro de Fisica Nuclear
Address. Av. Prof. Gama Pinto, 2
PT-1699 LISBOA CODEX
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Reference N°
F3/F2.2/94

Contract N°
7210-K B/338

Budget (€) Funding (€)
1.093.091  549.900

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/12/1994 30/05/1998 31/05/1998

Title: Effectsof residual stresseson the localized corrosion resistance of stainless steels

OBJECTIVESAND CONTENTS

Industrial experience frequently demonstrates that Stress Corrosion Cracking
(SCC) affects vessels whose nominal service stressis lower than the stress
threshold with respect to corrosion. This phenomenon is generaly dueto
manufacturing processes which induce residua stresses.

The main objective of this research will be to ascertain whether the residual
stresses of stainless sted products overload the intrinsic threshold stress of

the candidate grades. In consequence, thiswill enable improvementsin
manufacturing process steps to be made in order to extend the servicelife of
industria structures.

The second objective will deal with the effect of stresses on pit initiation and
the mechanisms which could eventually link crack initiation to existing pits. A
better understanding of these processes would permit an improvement in the SCC
resistance of industrial stainless steel products and vessels.

State of progress:

Research completed; publication EUR N° 19377

Partners
(CO) CLI
Responsible: Mr Jean-Pierre AUDOUARD Direct line: +(33) 3/85 80 58 96
Organisation: CLI Fax: +(33) 3/85 80 59 55
CREUSOT-LOIRE INDUSTRIE e-mail:
Address: USINE DU CREUSOT
56, rue Clémenceau
FR-71202 LE CREUSOT
P) CcSM
Responsible: Dr.a GiuseppinaMECOZZI Direct line: +(39) 06/505 53 26
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: g.mecozzi@c-s-m.it

Address. Viadi Castel Romano 100/102
1T-00128 ROMA

Contract N° Reference N°
7210-M A/432 F3.1/95

Budget (€) Funding (€)
532.000 319.200

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/07/1995 31/12/1998 31/12/1998

Title: New cold rolled stainless steels with deep drawing qualities obtained by ultrarapid heat treatment

OBJECTIVESAND CONTENTS

Transverse flux induction hegting is avery efficient electrical technique eble
to anneal thin metal strips within afew seconds, thus opening new perspectives
for more compact and flexible continuous coil treatment lines. However, the
relevant properties, such as ductility and deep drawability, are expected to be
strongly modified when ultrarapid heat treatment is applied to standard
stainless steel grades.

The aim of this research work is to obtain new and improved deep drawing
properties of the most widely used stainless stedl grades processed by ultra
rapid heating treatment, so asto verify and assess the high potentia and

limits of application of thisinnovative process.

State of progress:  Research completed; publication EUR N° 19388
Partners
(COo) csv
Responsible:  Dr. llaria SALVATORI
Organisation: CSM

CENTRO SVILUPPO MATERIALI SPA
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line: +(39) 06/505 57 81
Direct fax: +(39) 06/505 54 61
e-mail: i.salvatori@c-s-m.it

=) EA TECHNOLOGY
Responsible: Mr Brian MOORE
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Organisation: EA TECHNOLOGY Direct fax: +(44) 151/347 21 38
EA TECHNOLOGY LIMITED e-mail:
Address: Capenhurst
GB- CHESTER CH1 6ES

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-MA/433 F3.2/95 748500  449.100 42 (Mths) Dates:  1/07/1095 31/12/1998 31/12/1998

Title: Stainlessand electrical steel strip properties as affected by high solidification rate of strip casting process

OBJECTIVESAND CONTENTS

Theaim of the research isto study methods of producing various stainless and
electrical steelsby processing thin strips (2-3 mm) obtained through the rapid
solidification of molten aloys on an industrial scale strip casting (SC) plant.
The project target isto reproduce steels at |east equivalent to various
commercial products currently available.

Microstructure, aswell asinternal and surface characteristics of the SC as-
cast stripswill be considered in detail, in order to determine the physical-
metallurgical limits and possibilities for each product, and to define the
required alloy composition, casting conditions and transformation cycles.

State of progress:  Research completed; publication EUR N° 19981

Partners
(MC) cCs™
Responsible:  Dr. Stefano FORTUNATI Direct line: +(39) 0744/48 72 34
Organisation: CSM Direct fax: +(39) 0744/47 09 27

CSM - SEDE DI TERNI e-mail: s.fortunati@c-s-m.it
Address; ViaeB. Brin 218

1T-05100 TERNI

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-MA/319 F3.3/95 577500  346.500 42 (Mths) Dates:  1/07/1095 31/12/1998 31/12/1998

Title: Elaboration of high-nitrogen stainless steels (>0.4% N) by AOD/VOD. Improvement of melting practices by thermodynami:
and Kinetic studies

OBJECTIVESAND CONTENTS

New high nitrogen (0,3 to 0,8%) stainless steels have recently been devel oped.
The aim of this project isto compare the thermodynamic data with experimental
resultsin order to define the thermodynamic and kinetic aspects of nitrogen in
solid and liquid phases. These results would allow the production of high
nitrogen composition by AOD/VOD methods.

State of progress:  Research completed; publication EUR N° 19417

Partners
(Co) cCLI
Responsible:  Dr. Lionel COUDREUSE Direct line: +(33) 4/7775 2041
Organisation: |INDUSTEEL Direct fax: +(33) 4/7775 2084

INDUSTEEL LOIRE e-mail: lionel.coudreuse@industeel.ar celor.com
Department: Service Méthodes
Address. BP 368 Chateauneuf

F-42803 RIVE de GIER CEDEX

P) IRSID
Responsible: Dr. M. BOBADILLA Direct line: +(33) 3/87/70 42 26
Organisation:. ARCELOR Direct fax: +(33) 3/87/70 41 14

ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ
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Reference N°
F3.4/95

Contract N°
7210-MA/321

Budget (€) Funding (£)
717.000 430.200

Duration
42 (Mths)

Dates:

Starting Ending Actual
1/07/1995 31/12/1998 31/12/1998

Title: Duplex stainless steels for structural applications: offshore, civil engineering, transport

OBJECTIVESAND CONTENTS

Their high strength and toughness levels make duplex stainless steels suitable
for structura applicationsin the fields of civil engineering (buildings,

bridges), offshore and transport. However, their mechanical behaviour is not
entirely defined for structural applications. Theaim of this project isto
investigate the behaviour of duplex stainless steelsin terms of mechanical
properties (fracture mechanics, fatigue, corrosion fatigue, energy absorption
properties) in unwelded and welded conditions. The results will be compared to
those of the classical solutions and design rules used today for each field of
application.

State of progress:  Research completed; publication EUR N° 19974
Partners

(co) cLl

Responsible:
Organisation:

Department:
Address:

Dr. Lionel COUDREUSE
INDUSTEEL

INDUSTEEL LOIRE

Service Méthodes

BP 368 Chateauneuf

F-42803 RIVE de GIER CEDEX

Direct line:
Direct fax:
e-mail:

+(33) 4/7775 2041
+(33) 4/7775 2084
lionel.coudreuse@industeel.ar celor.com

P) CsMm
Responsible:
Organisation:

Dr.a Giuseppina MECOZZ|
CsMm

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102

1T-00128 ROMA

Address:

Direct line:
Direct fax:
e-mail:

+(39) 06/505 53 26
+(39) 06/505 54 52
g.mecozzi @c-s-m.it

Contract N° Reference N° Budget (€) Funding (€)
7210-M A/951 F3.5/95 823.500 494.100

Duration
42 (Mths)

Dates:

Starting Ending Actual
1/07/1995 31/12/1998 31/12/1998

Title: Fatigue design of welded stainless steels

OBJECTIVESAND CONTENTS

Although thereis awealth of information on the fatigue performance of welded
carbon-manganese structura steels, welded stainless steel's have been neglected.
Conseguently, thereislittle data available upon which to provide design
guidance, particularly in the case of duplex steels. Therefore, it is proposed
to carry out athorough study of the fatigue behaviour of welded austenitic and
duplex stedls, to investigate any differences between them and structural steels
and to provide design guidance. The research project includes the following:

- fatigue endurance tests of typical welded jointsin plates and tubes;

- fatigue crack growth and threshold tests;

- metallurgical and fractographic examinations to establish the influence of

microstructure;
- residual stress measurements;
- fatiguelife modelling using local strain and fracture mechanics concepts.

State of progress:  Research completed; publication EUR N° 19972
Partners
(P) TWI
Responsible:
Organisation:

Dr.S.J. MADDOX

TWI

THE WELDING INSTITUTE
GRANTA PARK

Great Abington

GB- CAMBRIDGE CB1 6AL

Address:

Telephone:
Direct fax:
e-mail:

+(44) 1223/891 162
+(44) 1223/890 689
stephen.maddox@twi.co.uk

(P)  FHG

Responsible:  Prof.Dr. C.M. SONSINO
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Organisation: LBF Direct fax: +(49) 9151/705-213

FRAUNHOFER-INSTITUT FUR e-mail: sonsino@Ibf.fraunhofer.de
BETRIEBSFESTIGKEIT (LBF)

Address. Bartningstrasse 47
DE-64289 DARMSTADT

(CO) IDMEC
Responsible:  Dr. Carlos MOURA BRANCO Direct line: +(351) 1/218 417 476
Organisation: CEMUL Direct fax: +(351) 1/218 474 045

CENTRO DE MECANICA E MATERIAIS DA e-mail: cmbranco@ist.utl.pt
UNIV. TECNICA DE LISBOA

Address: Av. Rovisco Pais

PT-1096 LISBOA
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-MA/901 F3.6/95 363.500 218.100 42 (Mths) ates: 1/11/1995 30/04/1999 30/04/1999

Title: Duplex stainless steelsfor structural applications: Offshore, civil engineering, transport

OBJECTIVESAND CONTENTS

High strength and toughness levels make duplex stainless steel suitable for
structural applicationsin thefields of civil engineering (buildings, bridges),
offshore and transport. However, their mechanica behaviour has not been
entirely assessed for structural applications and the aim of this project isto
investigate their behaviour in unwelded and welded conditions through mechanical
testing. Full scaletesting will be performed on selected structures and
components.

State of progress:  Research completed; publication EUR N° 19974

Partners
(MC) AVESTA SHEFFIELD
Responsiblee Mr MatsLILJAS Direct line: +(46) 226/810 93
Organisation: OUTUKUMPU Direct fax: +(46) 226/810 77
OUTUKUMPU STAINLESS AB e-mail: matsliljas@outukumpu.com

Address: Koppardalen 65
SE-77422 AVESTA

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-MA/952 F3.7/95 698.333  419.000 36 (Mths) Dates:  1/12/1095 30/11/1998 30/11/1998

Title: Low nickel austenitic stainless steel with elevated resistance to pitting corrosion

OBJECTIVESAND CONTENTS

The project will develop new types of austenites, with nickel content reduced by
50%, while maintaining the molybdenum contents of standard 316 grades, which are
structuraly stable with high resistance to pitting corrosion. For this

purpose, the fundamental part played by nitrogen (up to 0.5%) and the

synergistic effects of manganese, copper and chromium will be analyzed.

State of progress:  Research completed; publication EUR N° 19379

Partners
(CO) ACERINOX

Responsiblee Mr Jaime BOTELLA ARBOLEDA Direct line: +(34) 956/62 94 75
Organisation: ACERINOX Direct fax: +(34) 956/62 93 11
ACERINOX SA e-mail: rsanchez@acxgroup.com

Department: Laboratorios de Investigacion y Desarrollo
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)

P) CsMm
Responsible:  Dr. Massimo BARTERI Direct line: +(39) 06/505 53 56
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Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: m.barteri@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) UCM
Responsible:  Prof. Enrique OTERO HUERTA Direct line: +(34) 91/394 43 54
Organisation: UCM Direct fax: +(34) 91/394 43 57
UNIVERSIDAD COMPLUTENSE DE MADRID - e-mail:
DPTO DE ING. QUIMICA.
Department: Facultad de Ciencias Quimicas-Dto Ciencia de Mat.
Address: Ciudad universitarias/n
ES-28040 MADRID
P) UNIV OULU
Responsible:  Prof. Pentti KARJALAINEN Direct line: +(358) 8/55 32 140
Organisation: UNIV OULU Direct fax: +(358) 8/55 32 165
UNIVERSITY OF OULU - DEPARTMENT OF e-mail: pentti.karjalainen@oulu.fi
MECHANICAL ENGINEERING
Department: Materials Engineering Laboratory
Address: Pentti Kaiterankatu 1
FI-90401 OULU
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending
7210-MA/903 F3.8/95 335500  201.300 24 (Mths) Dates:  1/10/1995 30/09/1997 30/09/1997

Title: Fracture behaviour of welded duplex stainless steels for low temperature applications

OBJECTIVESAND CONTENTS

Duplex stainless steels provide unique advantages in demanding applications
because of their high strength combined with corrosion resistance compared to
conventional stainless steels. The main objectives for this project are:
- to study the low temperature fracture behaviour of SMAW and T1G welded duplex
stainless stedls;
- to correlate small scale (KCV) and large scale resultsin order to be ableto
generate redlistic toughness requirements for weldmentsin duplex stainless
stedl for low temperature applications.

State of progress:  Research completed; publication EUR N° 19973

Partners
(CO) AVESTA WELDING
Responsiblee Mr Bjérn HOLMBERG Telephone: +(46) 226/815 00
Organisation: AVESTA WELDING Fax: +(46) 226/815 75
AVESTA WELDING e-mail:
Address:. P.O.Box 501
SE-774 27 AVESTA
=) BWI
Responsible:  Mr Eddy DELEU Direct line: +(32) 9/264 32 51
Organisation: BWI Fax: +(32) 9/223 73 26
BELGIAN WELDING INSTITUTE - RESEARCH e-mail: eddy.deleu@soete043.rug.ac.be
CENTER
Address. Sint-Pieternieuwstraat, 41
BE-9000 GENT
P) SANDVIK STEEL
Responsible:  Mr Claes-Ove PETTERSSON Telephone: +(46) 26/26 00 00
Organisation: SANDVIK STEEL Direct fax: +(46) 26/26 43 10
AB SANDVIK MATERIALS TECHNOLOGY e-mail:
Address. Storgatan 2
SE-81181 SANDVIKEN
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Contract N°
7210-M A/132

Reference N°
F3.1/96

Budget (€) Funding (€)
857.500 514.500

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/07/1996 30/06/1999 31/12/1999

Title: Improvement of stainless steelsfor use at elevated temper aturesin aggresive environments

OBJECTIVESAND CONTENTS

This project @ims to improve the corrosion resistance of stainless steels at
elevated temperatures, so that they can be employed in aggressive
environments, e.g. in heat exchangersfor coal gasification, for waste
incineration and for reformer plants. For these purposes, the steels must be
able to form protective oxide layersrapidly and at relatively low
temperatures, thiswill be achieved &) by fine grain microstructure and near-
surface deformation, b) by the addition of alloying € ements which favour the

nucleation and stability of the oxide layer. The proposed improvement will
dlow the stainless steels to be used at temperatures of 400 to 800°C:
temperatures not yet accessible with these materials, thusincreasing the
efficiency of energy recovery in many processes.

State of progress:

Research completed; publication EUR N° 20103

Partners
(CO) MPIE
Responsible:  Prof.-Dr. H.J. GRABKE Direct line: +(49) 211/679 22 36
Organisation: MPIE Fax: +(49) 211/6792-268
MAX-PLANCK-INSTITUT FUR e-mail:
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
DE-40237 DUSSEL DORF
P) ACERINOX
Responsiblee Mr Jaime BOTELLA ARBOLEDA Direct line: +(34) 956/62 94 75
Organisation: ACERINOX Direct fax: +(34) 956/62 93 11
ACERINOX SA e-mail: rsanchez@acxgroup.com
Department: Laboratorios de Investigacion y Desarrollo
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)
P) IMF
Responsible:  Dr. Staffan HERTZMAN Direct line: +(46) 8/440 48 66
Organisation: IMF Direct fax: +(46) 8/440 45 35
INSTITUTET FOR METALLFORSKNING e-mail: staffan.hertzman@simr.se
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
P) UGINE
Responsiblee Mr J.M. HERBELIN Telephone: +(33) 4/79 89 30 30
Organisation: UGINE Fax: +(33) 4/79 89 35 00
UGINE SAVOIE e-mail:
Address:  Avenue Paul Girod
FR-73403 UGINE CEDEX
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Contract N°
7210-M A/133

Reference N° Starting Ending Actual
F3.2/96 1/07/1996 30/06/1999 30/06/1999

Budget (€) Funding (€)
852.500 511.500

Duration

36 (Mths) Dates.

Title: Development of nitrogen-alloyed duplex stainless steel with optimized microstructure and texture by improvement of
forming

OBJECTIVESAND CONTENTS

The am of thisresearch project is to optimise the microstructure of nitrogen
alloyed duplex stainless steel (DSS) in order to improve their formability and
as a conseguence extend their market applications. Increased nitrogen content
improves the corrosion resistance of DSS aswell asthe yield stress, and

their mechanical propertiesincrease with decreasing grain size or "phase’

size, however, it also leads to brittleness which reduces formability. The
partnersin this project will attempt to improve the microstructure and the
mechanical properties of DSS.

State of progress:  Research completed; publication EUR N° 20326

Partners
(CO) IMM-RWTH
Responsible:  Prof. Dr. G. GOTTSTEIN Direct line: +(49) 241/80 68 60
Organisation: IMM-RWTH Direct fax: +(49) 241/888 83 01
INSTITUT FUR METALLKUNDE UND e-mail:
METALLPHYSIK DER RWTH
Address. Kopernikusstrasse 14
DE-52074 AACHEN
=) BEG
Responsible: Dipl.-Ing. Johann HOCHORTLER Direct line: +(43) 3862/20 71 73
Organisation: BEG Direct fax: +(43) 3862/20 76 21
BOHLER EDELSTAHL GMBH & COKG e-mail:
Address: Mariazellerstrasse 25
AT-8605 KAPFENBERG
P) CLI
Responsible:  Dr. Lionel COUDREUSE Direct line: +(33) 4/7775 2041
Organisation: |INDUSTEEL Direct fax: +(33) 4/7775 2084
INDUSTEEL LOIRE e-mail: lionel.coudreuse@industeel.ar celor.com
Department: Service Méthodes
Address: BP 368 Chateauneuf
F-42803 RIVE de GIER CEDEX
P) USTL
Responsible:  Prof. Jacques FOCT Telephone: +(33) 3/20 43 49 75
Organisation: USTL Direct fax: +(33) 3/20 33 71 94
UNIVERSITE DES SCIENCES ET e-mail: jacques.foct@univ-lillel.fr
TECHNOLOGIESDE LILLE
Address: Laboratoire de Métalurgie Physique URA CNRS
234
Bétiment C.6 2éme étage
FR-59665 VILLENEUVE D'ASQ CEDEX
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-MA/325 F3.3/96 985.000  591.000 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Influence of steelmaking processes on welding (cladding, repairing) and high speed machining of mould dies: Consequences
of these parameter s on chemical etching

OBJECTIVESAND CONTENTS

Faced with the economical development of moulds and tool steels, and the
challenge from aluminium industry, steelmakers must understand the
metallurgical parameters controlling the shaping of these materials. This
research project will attempt to quantify the effects of chemical composition,
specific additions, mechanical and physical characteristics on high speed
machining and welding. It will also examine the effects of these

metallurgical and technological parameters on chemical etching of moulds and
tool steels. In particular, the problems of chemical etching on high speed
machined and welded surfaces will be studied by a metallurgical investigation.

State of progress:  Research completed; publication EUR N° 20587 EN

Partners
(Co) cCLlI
Responsible: Mr Jean BEGUINOT Direct line: +(33) 3/85 80 52 09
Organisation: INDUSTEEL Direct fax: +(33) 3/85 8059 55

INDUSTEEL FRANCE - CRMC e-mail: jean.beguinot@industeel.usinor.com
Address: USINE DU CREUSOT
56, rue Clémenceau
FR-71200 LE CREUSOT
P) STANDEX INT.

Responsible:  Mr Giuseppe MOSCATO Telephone: +(39) 02/95 74 09 51
Organisation: STANDEX INT. Fax: +(39) 02/95 74 07 13
STANDEX INTERNATIONAL SR.L. e-mail:

Address. Vial°® Maggio, 20
IT-20064 GORGONZOLA (MILANO)
P) UDDEHOLM

Responsible:  Mr Staffan GUNNARSSON Direct line: +(46) 563/173 50
Organisation: UDDEHOLM Direct fax: +(46) 563/174 51
UDDEHOLM TOOLING AB e-mail: staffan.gunnarsson@uddeholm.se

Department: Research & Development
Address; 17 Véarmlands |én

SE-68385 HAGFORS
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-MA/437 F3.4/96 528.000 316.800 36 (Mths) ates: 1/07/1996 30/06/1999 30/06/1999

Title: Establishment of anti-crash/anti-intrusion solutions based on high-strength stainless steelsto increase the passive safety of
vehicles (INOXSAFE)

OBJECTIVESAND CONTENTS

The excellent mechanical properties and energy absorption shown by stainless
steels make them very suitable for use in modern car manufacturing. The
objectives of this research project are to supply the designer with technical

data on stainless steelswhich are already available for other competing
materials, in particular specific energy absorption and resistance to

deformation, weight reduction and high reliability. Work will include

studying and setting up, by means of mathematical models and CAD techniques,
several component prototypes in different materialsto alow comparative
checks of technical and economic feasibility.

State of progress:  Research completed; publication EUR N° 19982

Partners

(CO) Csm
Responsible:  Ing. Tommaso COPPOLA Direct line: +(39) 06/505 53 62
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CSM

CENTRO SVILUPPO MATERIALI SPA
Address. Viadi Castel Romano 100/102
1T-00128 ROMA

Organisation:

Direct fax: +(39) 06/505 54 52
e-mail:

() ACERINOX
Responsiblee Mr José LUisMARTOSTIRADO Direct line: +(34) 956/62 93 76
Organisation: ACERINOX Direct fax: +(34) 956/62 93 11
ACERINOX SA e-mail:
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-MA/438 F3.5/96 504.000  356.400 3 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: In-service qualification of adhesive bonded stainless steel components (BONDINOX)

OBJECTIVESAND CONTENTS

This research project will attempt to solve the problems associated with
adhesive bonding of stainless stedl to stainless stedl and SSto carbon steels

with the aim of extending their range of practical applications. The project

will investigate the problems involved with the particular surface properties

and different classes of adhesive, design and realise examples of adhesive
bonded components with the help of mathematical modelling, and then simulate
in-service conditions including ageing effects and corrosion problemsto

verify religbility.

State of progress:  Research completed; publication EUR N° 19979

Partners
(CO) Csm
Responsible: Ing. Luca TORTORETO Direct line: +(39) 06/505 53 18
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: l.tortoreto@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
P UGINE
Responsiblee Mr MANTEL Direct line: +(33) 4/79 89 33 61
Organisation: UGINE Fax: +(33) 4/79 89 35 00
UGINE SAVOIE e-mail:
Address:  Avenue Paul Girod
FR-73403 UGINE CEDEX
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-M A/439 F3.6/96 909.000  545.400 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Development of a new electrolytic/potentiostatic pickling process for stainless and high alloyed steels (PI CKINOX)

OBJECTIVESAND CONTENTS

This project aimsto set up a continuous electrolytic pickling line for

various steels including ferritic, austenitic and possibly duplex. Thisline

will be ecologically acceptable based on an aternative system based on the
dissolution rate of Cr-depleted aloy using the potentiostatic el ectrochemical
control of steel dissolution. This processwill be set up using smpler

pickling solutions than in conventional HNO3/HF baths. Thiswill lower costs,
reduce environmental impact by reducing toxic NOX emissions, and improve
efficiency.

State of progress:  Research completed; publication EUR N° 20090

Partners

(CO) cCcswm

Responsible: Dr.Ing. Vincenzo FERRARI
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Organisation: CSM Direct fax: +(39) 06/505 53 52
CENTRO SVILUPPO MATERIALI SPA e-mail: v.ferrari@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) ACERINOX
Responsible: Mr José Maria BAENA LIBERATO Direct line: +(34) 956/62 94 16
Organisation: ACERINOX Direct fax: +(34) 956/62 93 36
ACERINOX SA. e-mail: jbaenali@acxgroup.com
Department: Technical Dpt
Address: Villade Pamones
ES-11370 LOS BARRIOS (CADIZ)
=) IMF
Responsible:  Dr. Eugenia SYMNIOTIS Direct line: +(46) 8/440 48 66

Organisation: IMF
INSTITUTET FOR METALLFORSKNING

Direct fax: +(46) 8/440 45 35
e-mail: eugenia.symniotis@simr.se

Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-MA/440 F3.7/96 675.000 405.000 36 (Mths) ates: 1/07/1996 30/06/1999 30/06/1999

Title: Fatigue behaviour of stainless steels for railway carriagesin corrosive environments (TRAINOX)

OBJECTIVESAND CONTENTS

The main objective of this project is to determine the fatigue behaviour of
several stainless steddsthat are subjected to corrosive attack. The steels
will beinvestigated in the unwelded, in the notched and in the welded state
under constant aswell as variable amplitude loading. Application of this
newly derived fatigue datawill help in the construction of stainless steel
components, railway carriages, chemica plants, or components for the food
industry. The datawill enable optimised lightweight construction.

State of progress:  Research completed; publication EUR N° 20327

Partners
(CO) Csm
Responsible: Dr. Sergio BUDANO Direct line: +(39) 06/505 52 98
Organisation: CSM Direct fax: +(39) 06/505 58 09
CENTRO SVILUPPO MATERIALI SPA e-mail: sbudano@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) LBF
Responsible:  Prof.Dr. C.M. SONSINO Direct line: +(49) 6151/705-244
Organisation: LBF Direct fax: +(49) 9151/705-213
FRAUNHOFER-INSTITUT FUR e-mail: sonsino@Ibf.fraunhofer.de
BETRIEBSFESTIGKEIT (LBF)
Address. Bartningstrasse 47
DE-64289 DARMSTADT
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-TS/104 F3.8/96 1.289.500  773.700 36 (Mths) Dates:  1/07/1996 30/06/1999 31/12/1999

Title: Development of a new pickling technique for improved properties of high-grade steel surfaces

OBJECTIVESAND CONTENTS

The objective of the research project isto develop anew pickling technique
based on continuous pickling bath regeneration using new processes for mixed
acid pickling of high-grade steel surfaces. Different regeneration processes

in combination with new mixed acids, oxidizing agents and stabilizers will be
investigated and evaluated in comparative studies. The result will bean
optimized pickling process with constant pickling bath composition for
improved steel surface properties and reduced environmental impact.

State of progress:  Research completed; publication EUR N° 19980

Partners
(CO) BEG
Responsible: Ing. Konrad KRISZT Direct line: +(43) 3862/20 65 39
Organisation: BEG Direct fax: +(43) 3862/20 74 30

BOHLER EDELSTAHL GMBH & COKG e-mail:
Address. Mariazellerstrasse 25
AT-8605 KAPFENBERG
P) OUTOKUMPU

Responsible: M.Sc.Lic. Raimo LEVONMAA Direct line: +(46) 226/814 44
Organisation: AVESTAPOLARIT Direct fax: +(46) 226/810 77
AVESTAPOLARIT AB e-mail: raimo.levonmaa@outokumpu.com

Department: Research Department
Address: 774 80
SE-774 80 AVESTA

=) VDEH
Responsible:  Dr.-Ing. Burkhard SCHMIDT Direct line: +(49) 211/670 72 14
Organisation: VDEH-BFI Direct fax: +(49) 211/670 72 05

BETRIEBSFORSCHUNGSINSTITUT e-mail: burkhard.schmidt@bfi.de
Address. Sohnstrasse 65

DE-40237 DUSSELDORF

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-KB/441  F3/F2.1/96 885.000  531.000 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Environmentally assisted cracking and localised corrosion of some corrosion resistant alloysin brine and H2S containing
environments (CORALLOQY)

OBJECTIVESAND CONTENTS

This project isaimed at improving the knowledge of corrosion behaviour of
duplex stainless steels and other corrosion resistant aloys (CRAS) in brine

and H2S-containing environments, and to define the ranges of application of
the different materias. The work isdivided into three main activities: data
acquisition in reference and in field-simulating conditions, the study of
corrosion mechanisms on stainless steels, and the study of welded assemblies.
Advantages of the application of CRAs in offshore situations include increased
safety for personnel exposed to risk of component failure in the presence of
poisonous or explosive gases.

State of progress:  Research completed; publication EUR N° 20091

Partners
(CO) csv
Responsible:  Dr. Massimo BARTERI Direct line: +(39) 06/505 53 56
Organisation: CSM Direct fax: +(39) 06/505 54 52

CENTRO SVILUPPO MATERIALI SPA e-mail: m.barteri@c-s-m.it
Address. Viadi Castel Romano 100/102

1T-00128 ROMA
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P) CLI
Responsiblee Mr Michel VERNEAU Direct line: +(33) 3/85 80 59 26
Organisation: |INDUSTEEL Direct fax: +(33) 3/85 80 51 66
INDUSTEEL FRANCE - CRMC e-mail: michel.verneau@industeel .usinor.com
Address. USINE DU CREUSOT
56, rue Clémenceau
FR-71200 LE CREUSOT
P) VTT
Responsible:  Ph. Lic. Ari SAARINEN Direct line: +(358) 9/456 69 86
Organisation: VTT Direct fax: +(358) 9/456 70 09
VTT MANUFACTURING TECHNOLOGY e-mail: ari.saarinen@vtt.fi
Address: Kemistintie 3
FI-02044 ESPOO
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-KB/340  F3/F2.2/96 520500  312.300 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Assessment of stainless steels compatibility in food and health applications regarding their passivation ability

OBJECTIVESAND CONTENTS

Theaim of this study isto assess the safety and compatibility of stainless
steelsin applications related to human health for everyday use or in
biological applications. Stainless steels and alloys applied in the food
industry and medical applicationswill be tested, both in laboratory and rea
conditions. The resultswill be related to the metalurgical and surface
properties of the tested materials. Datawill be used as the base for future
campaigns of the stainless steels producers.

State of progress:  Research completed; publication EUR N° 19986

Partners
(CO) UGINE
Responsible:  Mr Bernard BAROUX Direct line: +(33) 4/79 89 32 98
Organisation: UGINE Fax: +(33) 4/79 89 35 00
UGINE SAVOIE e-mail:
Department: Centre de Recherches
Address. Avenue Paul Girod
FR-73403 UGINE CEDEX
P) CSM
Responsible:  Dr. Alberto TAMBA Direct line: +(39) 06/505 58 29
Organisation: CSM Direct fax: +(39) 06/505 52 02
CENTRO SVILUPPO MATERIALI SPA e-mail:
Address. Viadi Castel Romano 100/102
1T-00128 ROMA
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/046 F3.1/97 1225000  735.000 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Stresscorrosion crackingin newer stainless steel grades (NEWSCC)

OBJECTIVESAND CONTENTS

Chlorides are one of the primary causes of stress corrosion cracking in

stainless steels and are a'so contributory in the mgjority of failuresin

process environments. However, thereis alack of adequate testing methods for
evaluating chloride-induced cracking in newer, more resistant steel grades.

The objective of this project isto conduct a systematic evaluation of the
occurrence of chloride-induced stress corrosion cracking in austenitic and
duplex stainless stedls.

State of progress:  Research completed; publication EUR N° 20328

Partners

KIMAB
Responsible:  MsRachel JARGELIUS-PETTERSSON

(CO)
Direct line: +(46) 8/440 48 64
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Organisation: KIMAB Fax: +(46) 8/440 45 35
KORROSIONS- OCH e-mail:
METALLFORSKNINGSINSTITUTET AB

Address:  Drottning Kristinas vég 48
SE-11428 STOCKHOLM
(P) CLI
Responsible:  Dr. Lionel COUDREUSE Direct line: +(33) 4/7775 2041
Organisation: |INDUSTEEL Direct fax: +(33) 4/7775 2084
INDUSTEEL LOIRE e-mail: lionel.coudreuse@industeel.ar celor.com
Department: Service Méthodes
Address: BP 368 Chateauneuf
F-42803 RIVE de GIER CEDEX
P) CsMm
Responsible:  Dr.ssa Lucrezia SCOPPIO Direct line: +(39) 06/505 53 56
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: |.scoppio@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
(P) VTT
Responsiblee Mslrina AHO-MANTILA Direct line: +(358) 9/456 68 56
Organisation: VTT Direct fax: +(358) 9/456 70 10
VTT MANUFACTURING TECHNOLOGY e-mail:
Address: Kemistintie 3
FI-02044 ESPOO
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual

7210-PR/047 F3.2/97 953.000 571.800 42 (Mths)

1/07/1997 31/12/2000 31/12/2000

Title: Improving fatigue life of special steels by modifying their inclusion engineering

OBJECTIVESAND CONTENTS
The main aim of this research project isto design and model a Si-deoxidation
process that will provide steelswith high plasticity inclusions (SiO2-rich),
and hence fatigue performance, for use as high specification specia steelsfor
the automotive industry. The work programme will be based on SiCr spring
steels for practical purposes, but the conclusions will be applicable to al
high strength steel s with high fatigue requirements for future usein the
production of automotive components.

State of progress:  Research completed; publication EUR N° 20316
Partners

(CO) SIDENORI+D
Responsiblee Mr CarlosBERTRAND MERINO

Telephone:

+(34) 94/487 18 80

Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: carlos_bertrand@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
P) DATEC SCHERDEL
Responsible:  Dr.-Ing. Gisela BARTHOLD Telephone: +(49) 9231/603-525
Organisation: INNOTEC Fax: +(49) 9231/603-517
INNOTEC FORSCHUNGS- UND ENTWICKLUNGS e-mail:
Address: Kraussoldstrasse, 17
DE-95615 MARKTREDWITZ
P) HALDEX GARPHYTTAN
Responsible:  Mr Michael WILD Direct line: +(46) 19/295 171
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HALDEX GARPHYTTAN
HALDEX GARPHYTTAN WIRE
SE-71980 GARPHYTTAN

(P)  SAARSTAHL

Organisation: Direct fax: +(46) 19/295 174

e-mail: michael.wild@hgse.haldex.com

Responsible:  Dr. Peter VALENTIN Direct line: +(49) 6898/10 38 96
Organisation: SAARSTAHL Direct fax: +(49) 6898/10 40 75
SAARSTAHL AG e-mail: peter.valentin@saar stahl.de
Department: Abt. 551/4, Secundary Metallurgy
Address: Bismarkckstrasse, 57-59

DE-66330 VOLKLINGEN
(P)  VOEST-ALPINE

Responsible:  Dipl. -Ing. Herbert-Adolf SCHIFFERL Direct line: +(43) 3842/201 46 20
Organisation: VASD Direct fax: +(43) 3842/201 49 26
VOESTALPINE STAHL DONAWITZ GmbH & Co e-mail: herbert.schifferl @voestalpine.com
KG
Department: R&D
Address: Kerpelystrasse 199
AT-8704 LEOBEN-DONAWITZ
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-PR/048 F3.3/97 890.000 534.000 42 (Mths) ates: 1/07/1997 31/12/2000 31/12/2000

Title: Influence of micromechanical mechanisms on strength and damage of tool steels under static and cyclic loading

OBJECTIVESAND CONTENTS

Tool steeds have awide range of applications such as hot and cold working of
metal aswell asinjection moulding of plastics or light aloys. Increased

tool performance is obtained through improved compromise between high wear
resistance and steel toughness. This requires specific analysis of the
relationship between chemical and microstructural parameters and their
consequences in terms of toughness and fatigue resistance. The aim of this
research project is an experimental and theoretical investigation of various

tool stedls, ledeburitic and non-ledeburitic tool stedls, under static and

cyclic loading, to understand the interaction between microstructural factors
and fracture behaviour, and to derive new grades with higher performance.

State of progress:  Research completed; publication EUR N° 21142 EN

Partners
(Co) cCLI
Responsible: Dr. Pascal BALLADON Direct line: +(33) 4/77 7520 93
Organisation: INDUSTEEL Direct fax: +(33) 4/77 7520 03
INDUSTEEL FRANCE - CRMC e-mail: pascal.balladon@industeel.ar celor.com
Address: USINE DU CREUSOT
56, rue Clémenceau
FR-71200 LE CREUSOT
=) BEG
Responsible: Dr.-Ing. G. LICHTNEGGER Direct line: +(43) 3862/20 71 67
Organisation: BEG Direct fax: +(43) 3862/20 75 85
BOHLER EDELSTAHL GMBH & COKG e-mail:
Address: Mariazellerstrasse 25
AT-8605 KAPFENBERG
P) CEIT
Responsible: Dr. Jos¢ Maria RODRIGUEZ IBABE Direct line: +(34) 943/21 28 00
Organisation: CEIT Direct fax: +(34) 943/21 30 76
CENTRO DE ESTUDIOS E INVESTIGACIONES e-mail: jmribabe@ceit.es
TECNICAS DE GIPUZKOA
Address:  Po. de Manuel Lardizébal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN
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P) MPA
Responsible:  Prof.Dr.rer.nat Siegfried SCHMAUDER Direct line: +(49) 711/685 25 56
Organisation: MPA Direct fax: +(49) 711/685 26 35
STAATLICHE MATERIALPRUFUNGSANSTALT e-mail:
UNIVERSITAET STUTTGART (MPA)
Department: Universitét Stuttgart
Address: Pfaffenwaldring 32
DE-70569 STUTTGART
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/049 F3.4/97 990500  594.300 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Development of steelsfor non-polluting manufacturing (DESTEMA)

OBJECTIVESAND CONTENTS

Thisresearch project isaimed at demonstrating how manufacturing processes can
be optimised towards lower emissions of hazardous waste by selecting suitable
steels. Disposal of cutting fluidsis one of the mgjor environmental problems

of the metalworking industry. Therefore, steels with good mechanical
properties will be developed that are specialy adapted to being machined

without the use of cutting fluids. The effects of different non-metallic

inclusions on mechanical properties and dry machinability will be studied. If
cutting fluids and the associated equipment can be dispensed with, reductions

of the order of 15% may be achieved in the cost of finished components.

State of progress:

Research completed; publication EUR N° 20374

Partners
(CO) SRG
Responsible: Dr. KRULL Direct line: +(49) 203/526 63 36
Organisation: SRG Direct fax: +(49) 203/526 63 62
SRG STAHL RUHRORT e-mail:
Address. Vohwinkelstrasse 107
DE-47107 DUISBURG
P) BRITISH STEEL
Responsible:  Mr Christopher G. VASEY Direct line: +(44) 1709/82 53 12
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail:
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) IFSW
Responsible:  Dr.-Ing. Thomas FRIEMUTH Direct line: +(49) 511/762 25 63
Organisation: |FSW Fax: +(49) 511/762-5115
INSTITUT FUR FERTIGUNGSTECHNIK UND e-mail:
SPANENDE WERK SEUGMASCHINEN
Address:  Universitét Hannover
Schonebecker Allee 2
DE-30823 GARBSEN - HANNOVER
P) KEP
Responsible: Dr.-Ing. Frank R. REHER Direct line: +(49) 271/808-26 41
Organisation: KEP Direct fax: +(49) 271/808-26 89
KRUPP EDEL STAHLPROFILE GmbH e-mail: reher @kep.thyssenkrupp.com
Address: Obere Kaiserstrasse
DE-57078 SIEGEN
P) SAARSTAHL
Responsible:  Dipl.-Ing. Mark BLEYMEHL Direct line: +(49) 6898/10 2711
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Organisation: SAARSTAHL Direct fax: +(49) 6898/10 4075
SAARSTAHL AG e-mail: m.bleymehl@saar stahl.de
Department: FZQP, 551/1
Address: Bismarkckstrasse, 57-59
DE-66330 VOLKLINGEN
P) SIDENOR I+D

Responsiblee Mr CarlosBERTRAND MERINO Telephone: +(34) 94/487 18 80
Organisation: SIDENOR I+D Fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: carlos_bertrand@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152

ES-48970 BASAURI (VIZCAYA)

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/050 F3.5/97 694.000  416.400 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Alloy and process development support by means of dedicated thermodynamic database (ALLOY SUPPORT)

OBJECTIVESAND CONTENTS

The predictive capacity of the Thermocalc database will be evaluated in the
alloying range which is relevant to the newly developed stainless steels as
well asfor standard grades. The main areas for investigation include:

- identification of inconsistencies in the existing thermodynamic descriptions;
- collection of datafor modifying the existing database;

- adjustment of parametersin therelevant aloy systems;

- inclusion of new phasesin the database;

- demongtration of the precision of the modified database.

The results will have asignificant impact on calculations of the phase
relationsin stainless steels.

State of progress:  Research completed; publication EUR N° 20315

Partners
(CO) KIMAB
Responsible:  Dr. Staffan HERTZMANN Direct line: +(46) 8/440 48 66
Organisation: KIMAB Fax: +(46) 8/440 45 35

KORROSIONS- OCH e-mail: staffan.hertzmann@simr.se
METALLFORSKNINGSINSTITUTET AB

Address:  Drottning Kristinas vég 48
SE-11428 STOCKHOLM

P) Cs™m
Responsible: Dr.a GiuseppinaMECOZZI Direct line: +(39) 06/505 53 26
Organisation: CSM Direct fax: +(39) 06/505 54 52

CENTRO SVILUPPO MATERIALI SPA e-mail: g.mecozzi@c-s-m.it
Address. Viadi Castel Romano 100/102

1T-00128 ROMA
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Reference N°
F3/F7.8/97

Contract N°
7210-PR/045

Budget (€) Funding (£)
965.000 579.000

Duration
48 (Mths)

Dates:

Starting

Ending
1/07/1997 31/12/2000 30/06/2001

Actual

Title: Assessment of plant and structure corrosion reliability by thin layer activation technique

OBJECTIVESAND CONTENTS

Thin Layer Activation (TLA) technique is expected to improve economy in

materias and labour in industrial equipment by improving the efficiency of

corrosion monitoring. Avoiding accidents such as leakage of toxic chemicals

and unscheduled shutdown of large processing facilities are further benefits.

The objectives of this research project are:

- to develop the TLA technique for usein industria applications in which the
use of conventiona methodsis not possible;

- to improve the quality of corrosion monitoring by providing data concerning
specific parts of astructure

- toimprove reliability of steel structures by continuous monitoring,
providing short and long time scale data.

State of progress:  Research completed; publication EUR N°

Partners
(CO) KIMAB
Responsible: Dr. Eugenia SYMNIOTIS Direct line: +(46) 8/440 48 66
Organisation: IMF Direct fax: +(46) 8/440 45 35
INSTITUTET FOR METALLFORSKNING e-mail: eugenia.symniotis@simr.se
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
P) CSM
Responsible:  Dr.ssa Norma DE CRISTOFARO Direct line: +(39) 06/505 52 00
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI SPA e-mail: n.decristofaro@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) EXXON CHEMICAL
Responsible:  Dr. Stefan WINNIK Telephone: +(44) 1703/89 52 06
Organisation: EXXON CHEMICAL Fax: +(44) 1703/89 59 09
EXXON CHEMICAL, CORE ENGINEERING e-mail:
Address; Cadland Road
GB- SOUTHAMPTON S0O45 3NP
P) I.CH.N.
Responsible: Dr. Giuseppe LAGUZZI Telephone: +(39) 06/90 62 51 11
Organisation: |.CH.N. Fax: +(39) 06/90 67 25 19
ISTITUTO DI CHIMICA NUCLEARE e-mail:
Address: Monterotondo Stazione
1T-00016 ROMA
P) JRC
Responsible:  Dr. M.F. STROOSNIJDER Telephone: +(39) 0332/78 52 81
Organisation: JRC Fax: +(39) 0332/78 93 85
JOINT RESEARCH CENTER - INSTITUTE OF e-mail:
ADVANCED MATERIALS
1T-21020 ISPRA
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Contract N°
7210-PR/101

Reference N°

Budget (€) Funding (€)

F3.1/98 838.000 502.800

Duration
36 (Mths)

Starting Ending Actual

Dates:

1/07/1998 30/06/2001 30/06/2001

Title: Improvement of cleanability & disinfection of stainless steel surfacesfor the food industry (dairy & meat)

OBJECTIVESAND CONTENTS

New European hygienic standards are discussed by the EHEDG taking into account

the materia, the equipment design and the cleaning and disinfecting
procedures. In the food and catering industry, the cleanability and the
innocuousness of the stainless steel surfaces are becoming a decisive
argument in choosing amaterial. Theaim of this proposal isto promote wide-
spread use of stainless steel as competitive materia in the food-equipment
industry. The important surface propertiesand biofouling phenomena will be
studied aswell as the new low-energy surfaces. The cleanability will be
studied both at laboratory level and in modd plants. Lastly, the
innocuousness of stainlesssted will beinvestigatedin real conditions
(measurement of chromium and nickel releases inmeat and milk foodstuff
before and after cooking .)

State of progress:

Research completed; publication EUR N° 20476

Partners
(CO) USINOR
Responsible:  Dr. Laurence BOULANGE-PETERMANN Direct line: +(33) 3/21 63 56 04
Organisation: USINOR Direct fax: +(33) 3/21 63 20 56
USINOR - CENTRE DE RECHERCHES e-mail: laurence.boulange@ugine-alz.ar celor.com
D'ISBERGUES
Address: B.P. 15
FR-62330 ISBERGUES
(P) ACERINOX
Responsiblee MrsMaria José GUIO BONANY Direct line: +(34) 956/62 93 83
Organisation: ACERINOX Direct fax: +(34) 956/62 94 28
ACERINOX SA e-mail: mguiobon@acxgroup.com
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)
(P) INRA
Responsible: Dr. Thierry BENEZECH Direct line: +(33) 3/20 43 54 24
Organisation: INRA Direct fax: +(33) 3/20 43 54 26
INRA e-mail:
Address:  Services Généraux
369, rue Jules-Guesde, BP 39
FR-59651 VILLENEUVE D'ASCQ CEDEX
P) CsMm
Responsible: Ing. Luca TORTORETO Direct line: +(39) 06/505 53 18
Organisation: CSM Direct fax: +(39) 06/505 54 61
CENTRO SVILUPPO MATERIALI e-mail: |.tortoreto@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
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Contract N°
7210-PR/102

Reference N°

Budget (€) Funding (€)

F3.2/98 627.500 376.500

Duration
42 (Mths)

Starting

Dates:

Ending

Actual

1/07/1998 30/06/2001 31/12/2001

Title: Non polluting stainless steel descaling & pickling by use of high pressure water jets

OBJECTIVESAND CONTENTS

Due to thecreation of acid vapours, pickling is one of the most important
source of pollution during the fabrication process of stainless steels

from hot band to finished product. Up to now, research has been devoted to
find less polluting pickling solutions. Thisresearch aimsto study a new
descaling process using high pressure water jet with or without abrasive. In
particular, great attention will be given to the new technology consisting in

the use of very high pressure flat water jet. The advantages of high pressure
water jet descaling are very numerous: suppression of pollution, improvement
of security, improvement of working conditions and improvement of the surface
quality and process stability of stainless steels.

State of progress:

Research completed; publication EUR N° 21130 EN

Partners
(CO) UGINE
Responsibles  Mr Arnaud DESSIS Direct line: +(33) 3/85 85 78 44
Organisation: U&A Direct fax: +(33) 3/85 85 79 56
CENTRE DE RECHERCHE DE GUEUGNON e-mail:
Address.  Usine de Gueugnon
Place des Forges
FR-71130 GUEUGNON
P) CSM
Responsible: Dr.L.LORI Direct line: +(39) 0744/48 72 23
Organisation: CSM Direct fax: +(39) 0744/47 09 27
CSM - SEDE DI TERNI e-mail:
Address. VialeB. Brin 218
1T-05100 TERNI
P) SERAM
Responsible:  Mr Christian DELAVET Direct line: +(33) 4/42 93 81 87
Organisation: CERPAD Direct fax: +(33) 4/42 93 81 26
CERPAD e-mail:
Address. 2 coursdes Arts & Métiers
FR-13617 AIX-EN-PROVENCE CEDEX
P) AQUARESE INDUSTRIES
Responsible: Mr Pierre-Marie PONTVIANNE Telephone: +(33) 3/21 74 91 00
Organisation: AQUARESE INDUSTRIES Fax: +(33) 3/21 7491 11
AQUARESE INDUSTRIES e-mail:
Address:  ZI Artois Flandres
Secteur A
FR-62138 BILLY BERCLEAU
P 1SQ
Responsible: Dr. Helena GOUVEIA Direct line: +(351) 21/422 81 00
Organisation: 1SQ Direct fax: +(351) 21/422 81 26
INSTITUTO DE SOLDADURA E QUALIDADE e-mail: hngouveia@isq.pt
Department: Production Technologies
Address:  Av. Prof. Cavaco SilvaN° 33
Talaide
PT-2780 920 PORTO SALVO-OEIRAS
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Contract N° Reference N°

7210-PR/103

F3.3/98 1.236.500

Budget (€) Funding (€)
741.900

Duration

Starting Ending

Dates:

36 (Mths)

Actual

1/07/1998 30/06/2001 30/06/2001

Title: Development of carburizing steelsfor ultra high processtemperatures

OBJECTIVESAND CONTENTS

The main objective of this project isto develop new steel grades containing
special amounts of auminium, nitrogen, titanium, niobium and different
combinations of these in order to realise high temperature carburizing
without grain coarsening. By this, the case hardening processisimproved in
terms of economy and the process will become more stable in terms of quality.
Furthermore this will allow thereduction of the large number of case
hardening steels existing today. New case hardening heat treatments, e.g.
carburizing, will become possible. The new developed sted grade will be
processed to gears, hest treated and tested in comparison with conventional

processed gears.
State of progress:
Partners

VDEH
Responsible:
Organisation:

(CO)

Address:

Mr Hans-Joachim WIELAND
VDEH

STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Research completed; publication EUR N° 20630

Direct line:
Direct fax:
e-mail:

+(49) 211/670 74 26
+(49) 211/670 74 21

(PA) FVA
Responsible:

Organisation:

Address:

Mr Hans-Joachim WIELAND
VDEH

STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/670 74 26
+(49) 211/670 74 21

(PA) IWT
Responsible:

Organisation:

Address:

Mr Hans-Joachim WIELAND
VDEH

STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/670 74 26
+(49) 211/670 74 21

(PA) RWTH
Responsible:

Organisation:

Address:

Mr Hans-Joachim WIELAND
VDEH

STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/670 74 26
+(49) 211/670 74 21

ZF
Responsible:
Organisation:

(PA)

Address:

Mr Hans-Joachim WIELAND
VDEH

STAHLINSTITUT VDEh
Sohnstrasse 65

DE-40237 DUSSELDORF

Direct line:
Direct fax:
e-mail:

+(49) 211/670 74 26
+(49) 211/670 74 21

P

Organisation:

Address:

SIDENOR I+D
Responsiblee Mr CarlosBERTRAND MERINO

SIDENOR 1+D

SIDENOR INVESTIGACION Y DESARROLLO

SA.

Barrio Ugarte 9/n

Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Telephone:
Fax:
e-mail:

+(34) 94/487 18 80
+(34) 94/487 18 81
carlos_bertrand@sidenor.com
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(P)  ASCOMETAL

Responsible:
Organisation:

Address:

Dr. Claude PICHARD
CREAS

CREAS ASCOMETAL-UNIMETAL
BP 140

FR-57360 AMNEVILLE

Direct line:

Direct fax:

e-mail:

+(33) 3/87 70 73 33
+(33) 3/87 70 73 56
c.pichard@ascometal .lucchini.com

(P)  OVAKO STEEL

Responsible:
Organisation:

Mr Rainer LEPPANEN
OVAKO

OVAKO STEEL

SE-712 80 HALLEFORS

Telephone:
Fax:

e-mail:

+(46)
+(46)

(P)  BRITISH STEEL

Responsible:
Organisation:

Address:

Mr A.J. FROST
CORUS UK

CORUS UK LTD - SWINDEN TECHNOLOGY
CENTRE

Moorgate Road
GB- ROTHERHAM S60 3AR

Direct line:
Fax:
e-mail:

+(44) 1709/82 53 93
+(44) 1709/825 337

Contract N°
7210-PR/173

Reference N°

Budget (€) Funding (€)

F3.1/99 851.275 510.765

Duration
36 (Mths)

Starting Ending Actual

Dates:

1/07/1999 30/06/2002 30/06/2002

Title: Spray Formed States of High Alloyed Steels

OBJECTIVESAND CONTENTS
The new technique of "spray atomisation and compaction” fills the gap between
casting and powder metallurgy having advantages like rapid solidification,
fine-grained microstructure, absence of macro-segregation and structural

homogeneity

even in complex aloy systems and the possibility of forming primary shapes.
The objective of the project isto define those categories of sted qualities

for which spray forming leads to a significant improvement of valuein
competition to powder metallurgy and conventionally refined ingots. High
carbon steels containing large carbide inclusions require expensive refining
procedures that can be avoided by spray forming. For thisreason, the research
focuses on high aloyed steels where in-house spray forming experience aready

exigts.
State of progress:
Partners
(CO) IWT
Responsible:
Organisation:

Address:

Research completed; publication EUR N° 20948 EN

Dr.-Ing. Alwin SCHULZ
IWT

STIFTUNG INSTITUT FUR
WERKSTOFFTECHNIK

Badgasteiner Strasse 3
DE-28359 BREMEN

Direct line:
Fax:
e-mail:

+(49) 421/218 53 04
+(49) 421/218-53 33
aschulz@iwt.uni-bremen.de

(PA) DE
Responsible:
Organisation:

Address:

Mr Andreas OLDEWURTEL
DE

DORRENBERG EDEL STAHL
Rinderoth

DE-51758 ENGEL SKIRCHEN

Telephone:
Fax:
e-mail:

+(49) 2263/79 367
+(49) 2263/79 460
andr eas.oldewurtel @doerrenber g.de

(PA) KEP
Responsible:

Organisation:

Address:

Dipl.-Ing. Rainer KOHLMANN

KEP

KRUPP EDEL STAHLPROFILE GmbH
Obere Kaiserstrasse

DE-57078 SIEGEN

Direct line:
Direct fax:
e-mail:

+(49) 271/808 27 27
+(49) 271/808 26 89
kuepper s@kep.thyssenkrupp.com
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P) BEG
Responsible:  Dr. Reinhold SCHNEIDER Direct line: +(43) 3862/20 6064
Organisation: BEG Direct fax: +(43) 3862/20 7585
BOHLER EDELSTAHL GMBH & COKG e-mail: reinhold.schneider @bohler-edelstahl.at
Department: EFES
Address: Mariazellerstrasse 25
AT-8605 KAPFENBERG
(PA)  TUG
Responsible: Dr. Alfred KULMBURG Direct line: +(43) 316/28 61 22
Organisation: TUG Direct fax: +(43) 316/58 33 692
TECHNISCHE UNIVERSITAT GRAZ e-mail: kulmburg.weld.mb.tu-graz@weld.tu-graz.ac.at
Address: Kopernikusgasse 24
AT-8010 GRAZ
(P) CLI
Responsible: Dr. Pascal BALLADON Direct line: +(33) 4/77 7520 93
Organisation: |INDUSTEEL Direct fax: +(33) 4/77 75 20 03
INDUSTEEL FRANCE - CRMC e-mail: pascal.balladon@industeel.ar celor.com
Address: USINE DU CREUSOT
56, rue Clémenceau
FR-71200 LE CREUSOT
(P) SIDENOR I+D
Responsibles Mr David MAZA Direct line: +(34) 94/487 1592
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 1844
SIDENOR INVESTIGACION Y DESARROLLO e-mail: david_maza@sidenor.com
SA.
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/174 F3.2/99 750.000  455.400 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Improvement in constitutive equations for forming of austenitic stainless steel sheets

OBJECTIVESAND CONTENTS

In Europe nearly 500 kT/year of austenitic sheet steels are cold formed to
produce components. The tendency of find usersto decrease the thickness of
the shest, to produce more complicated shapesin one step and to increase
productivity make the forming often critica. Improvements are also possible
through the optimisation of both, tooling design and pressing operation
parameters. Aim of this project isthe development of a?- ? congtitutive
equation able to describe the behaviour of austenitic stainless steel sheets at
strains typical of complex forming operations, including that of strain induced
martensite transformation.

State of progress:  Research completed; publication EUR N° 21143 EN

Partners
(Co) csv

Responsible:

Organisation:

Dr. Ing. Vicenza PICOZZ|

CsMm

CENTRO SVILUPPO MATERIALI
Viadi Castel Romano 100
1T-00128 ROMA EUR

Address:

Direct line:
Direct fax:

+(39) 06/505 5373
+(39) 06/505 5452

e-mail: v.picozzi @c-s-m.it

P) ACERINOX
Responsiblee  Mr Rafael SANCHEZ RODRIGUEZ

15/09/2005 DGRTD G.5
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Organisation: ACERINOX Direct fax: +(34) 956/62 93 11
ACERINOX SA e-mail: rsanchez@acxgroup.com
Department: Metalurgy
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)

P) TNO
Responsible: Dr.ir. P.J. BOLT Direct line: +(31) 40/265 04 78
Organisation: TNO Direct fax: +(31) 40/265 03 03

TNO, NEDERLANDSE ORG. VOOR TOEGEPAST- e-mail: p.bolt@ind.tno.nl
NATUURWETENSCHAPPELIJK ONDERZOEK

Department: Manufacturing Development
Address: DeRondom 1
NL-5600 HE EINDHOVEN

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/175 F3.3/99 924500  554.700 42 (Mths) Dates:  1/07/1999 30/06/2002 31/12/2002

Title: Impact of scrap use on the properties of hot-work tool steels

OBJECTIVESAND CONTENTS

In the steelmaking process, increasing amounts of iron and steel scrap are
recycled and re-used by re-melting. The large consumption of scrap will lead
to asubstantial increase of the level tramp elements, especialy nickel and
copper, in the steel produced in the next years. Objective of thisresearch
project isto expand the knowledge about the influences of these elements on
properties of hot-work tool steels. The extended knowledge will help improve
tool sted quality, guarantee and enlarge the fields of application for hot-

work tool steels and serve to optimise steel production processes.

State of progress:  Research completed; publication EUR N° 20906 EN

Partners
(CO) EWK
Responsible:  Dipl.-Ing. Claudia ERNST Direct line: +(49) 2302/29 49 29
Organisation: EWK Direct fax: +(49) 2302/29 40 08

EDELSTAHL WITTEN - KREFELD GmbH e-mail: claudia.ernst@tks-ewk.thyssenkrupp.com
Address. Auestrasse 4
DE-58452 WITTEN/KREFELD

(PA) KIND& CO

Responsible:  Dipl.-Ing. Claudia ERNST Direct line: +(49) 2302/29 49 29
Organisation: EWK Direct fax: +(49) 2302/29 40 08
EDELSTAHL WITTEN - KREFELD GmbH e-mail: claudia.ernst@tks-ewk.thyssenkrupp.com

Address. Auestrasse 4
DE-58452 WITTEN/KREFELD

(PA) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224

INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
(PA) SCHMIDT+CLEMENS

Responsible:  Dipl.-Ing. Claudia ERNST Direct line: +(49) 2302/29 49 29
Organisation: EWK Direct fax: +(49) 2302/29 40 08
EDELSTAHL WITTEN - KREFELD GmbH e-mail: claudia.ernst@tks-ewk.thyssenkrupp.com

Address. Auestrasse 4
DE-58452 WITTEN/KREFELD

(PA) TUBA
Responsible:  Dipl.-Ing. Claudia ERNST Direct line: +(49) 2302/29 49 29
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Organisation: EWK
EDELSTAHL WITTEN - KREFELD GmbH
Address. Auestrasse 4
DE-58452 WITTEN/KREFELD

Direct fax: +(49) 2302/29 40 08
e-mail: claudia.ernst@tks-ewk.thyssenkrupp.com

=) BEG
Responsible: Dr.H.P. FAULAND
Organisation: BEG
BOHLER EDELSTAHL GMBH & COKG
Department: R+D/EFE1
Address: Mariazellerstrasse 25
AT-8605 KAPFENBERG

Direct line: +(43) 3862/20 70 19
Direct fax: +(43) 3862/20 75 85
e-mail:

=) SIDENOR I+D
Responsible: Mr Joseba MOLINERO
Organisation: SIDENOR I+D

SIDENOR INVESTIGACION Y DESARROLLO
SA.

Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Direct line: +(34) 94/487 19 84
Direct fax: +(34) 94/487 18 44
e-mail: joseba_moliner o@sidenor.com

Contract N°
7210-PR/176

Reference N°
F3.4/99

Budget (€) Funding (€)
1.110.500  666.300

Duration
36 (Mths)

Starting Ending Actual

Dales 1/07/1999 30/06/2002 30/06/2002

Title: Stainless steelsin bus constructions

OBJECTIVESAND CONTENTS

Stainless steel's could possibly make an entry in bus manufacturing. Their use
could be based on their excellent corrosion properties. Longer lifetime with
longer guarantee of corrosion protection is possible. Thisresearch intendsto
investigate the potentials of stainless steels as a possible structural

material in the bus applications. It equally intends to develop new
manufacturing and design solutions for the use of stainless steelsin the bus
congtruction by, amongst others, applying new joining and forming methods and
by developing new stainless stedl light structures.

State of progress:

Partners

(CO) OUTOKUMPU
Responsible:  Mr Jukka SAUNAJAKANGAS
Organisation: AVESTAPOLARIT
AVESTAPOLARIT STAINLESS OY
FI-95400 TORNIO

Research completed; publication EUR N° 20884 EN

Telephone: +(358) 16/45 25 76
Fax: +(358) 16/45 26 03
e-mail: jukka.saunajakangas@avestapolarit.com

(P)  ACERINOX

Responsiblee  Mr Rafael SANCHEZ RODRIGUEZ Direct line: +(34) 956/62 94 75
Organisation: ACERINOX Direct fax: +(34) 956/62 93 11
ACERINOX SA e-mail: rsanchez@acxgroup.com
Department: Metalurgy
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)
P) UGINE
Responsible:  Dr. Pierre-Olivier SANTACREU Direct line: +(33) 321 63 56 05
Organisation: USINOR Direct fax: +(33) 32163 20 56
USINOR - CENTRE DE RECHERCHES e-mail: pierre-olivier.santacreu@ugine-alz.com
D'ISBERGUES
Address: B.P.15
FR-62330 ISBERGUES
P) CsMm
Responsible: Dr. Ing. Vicenza PICOZZI Direct line: +(39) 06/505 5373
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Organisation: CSM Direct fax: +(39) 06/505 5452
CENTRO SVILUPPO MATERIALLI e-mail: v.picozzi @c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
P) TNO
Responsible:  Mr Anton GALES Direct line: +(31) 40/265 0247
Organisation: TNO Direct fax: +(31) 40/265 0303
TNO, NEDERLANDSE ORG. VOOR TOEGEPAST- e-mail: a.gales@ind.tno.nl
NATUURWETENSCHAPPELIJK ONDERZOEK
Address. DeRondom 1
NL-5600 HE EINDHOVEN
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/177 F3.5/99 842800  505.680 40 (Mths) Dates: 110011999 31/08/2002 31/12/2002

Title: Improvement of weld properties of high nitrogen alloyed stainless steels

OBJECTIVESAND CONTENTS

Nitrogen istoday a common alloying element in stainless steels, which has both
technological and economic advantages. Nitrogen alloyed duplex stainless
steels present improved corrosion resistance increased strength and improved
structural stability. However, during welding, micro-structural
transformations and nitrogen loss from the weld pool can lead to reduction in
corrosion resistance and strength.  The objectives of the research are:
understanding the role of the different micro-structural parametersin the
reduction of corrosion resistance of high nitrogen stainless steels and

increasing the reliability of welding of such steels by improving welding
procedures and thereby avoiding nitrogen losses or excessive nitrogen uptake

and porosity.
State of progress:  Research completed; publication EUR N° 20949 EN
Partners
(Co) cCLI
Responsible:  Dr. Lionel COUDREUSE Direct line: +(33) 4/7775 2041
Organisation: |INDUSTEEL Direct fax: +(33) 4/7775 2084
INDUSTEEL LOIRE e-mail: lionel.coudreuse@industeel.ar celor.com
Department: Service Méthodes
Address: BP 368 Chateauneuf
F-42803 RIVE de GIER CEDEX
=) KIMAB
Responsible:  Dr. Staffan HERTZMAN Direct line: +(46) 8/440 48 66
Organisation: IMF Direct fax: +(46) 8/440 45 35
INSTITUTET FOR METALLFORSKNING e-mail: staffan.hertzman@simr.se
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM
P) AVESTA SHEFFIELD
Responsiblee Mr MatsLILJAS Direct line: +(46) 226/810 93
Organisation: OUTUKUMPU Direct fax: +(46) 226/810 77
OUTUKUMPU STAINLESS AB e-mail: matsliljas@outukumpu.com
Address: Koppardalen 65
SE-77422 AVESTA
P) ACERINOX
Responsiblee  Mr Rafael SANCHEZ RODRIGUEZ Direct line: +(34) 956/62 94 75
Organisation: ACERINOX Direct fax: +(34) 956/62 93 11
ACERINOX SA e-mail: rsanchez@acxgroup.com
Department: Metalurgy
Address: Villade Pamones
ES-11379 LOS BARRIOS (CADIZ)
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(PA) CENIM -CSIC
Responsible: Mr José Maria BASTIDAS RULL Telephone: +(34) 91/553 89 00
Organisation: CENIM -CSIC Fax: +(34) 91/534 74 25
CENTRO NACIONAL DE INVESTIGACIONES e-mail: bastidas@cenim.csic.es
METALURGICAS
Address. Avenida Gregorio del Amo 8
ES-28040 MADRID
P) IRSID
Responsible: Dr.Kevin OGLE Direct line: +(33) 3/87 70 47 15
Organisation: ARCELOR Direct fax: +(33) 3/87 70 47 13
ARCELOR RESEARCH SA. e-mail: kevin.ogle@ar celor.com
Address: Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Technical Group F3 has 34 Projectsand 124 Partners
Total Projects: 246 - Total Partners: 926
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Contract N° Reference N° Budget (€) Funding (€) Duration

Starting Ending Actual
Dates:

7210-M B/604 F4.1/94 493.349 265.668 42 (Mths) 1/07/1994 31/12/1997 31/12/1997

Title: Consumer-friendly non-circular easy opening systems for food cans

OBJECTIVESAND CONTENTS

Theaim of the project isto investigate fundamenta and practical aspects of a
full aperture, non-circular, steel, easy-open end in order to determine
consumer-friendly opening characteristics and thus improve the position of steel
in this specific market segment.

The above-mentioned work will be carried out using fundamenta finite element
work. The computer model allows parameter studies which will determine an
optimum full-aperture, non-circular end.

The optimum (computer-determined) end will then be tested in practice, in co-
operation with atoolmaker.

State of progress:  Research completed; publication EUR N° 18806
Partners

(MC) HOOGOVENS
Responsible: Ir. G. LOUWERSE
Organisation: CORUSNL

Direct line: +(31) 251/49 84 69
Direct fax: +(31) 251/47 03 44

IIMUIDEN TECHNOLOGY CENTRE e-mail:
Department: Research & Development (Building 4H16)
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
Contract N° Reference N° Budget (€) Funding (€) Duration Dat Starting Ending Actual
ates:

7210-MB/413 F4.1/96 735.000 441.000 36 (Mths)

1/04/1996 31/03/1999 31/03/1999

Title: Improvement of thin sheet stamping operations to optimise in-service performance (OPTISTAMP)

OBJECTIVESAND CONTENTS

In order to achieve significant improvementsin safety and weight reduction of
automobiles, the optimal use of materialsisvital. Design of automotive body
components requires close cooperation between steel producers and car
manufacturers. The main goals of this project are to identify and validate
global criteria of optimisation of the thin sheet stamping operations based on
the identification of appropriate mathematical functions derived from press
shop practice, and to establish CAE procedures integrating numerical models,
quality functions and experiments to optimise material forming operations.

State of progress:  Research completed; publication EUR N° 19984
Partners
(CO) Csm
Responsibles  Mr Costanzo PIETROSANTI
Organisation: CSM

CENTRO SVILUPPO MATERIALI SPA
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line: +(39) 06/505 58 14
Direct fax: +(39) 06/505 54 52
e-mail:

=) BRITISH STEEL
Responsiblee Mr S. BLAIR
Organisation: CORUSUK
CORUS UK LIMITED
Address: Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ

Telephone: +(44) 1639/87 22 87
Fax: +(44) 1639/88 46 48
e-mail:

15/09/2005 DGRTD G.5

Page 205 of 489




ECSC Programme

Technical Group F4 :" Thin Sheets"

Contract N°
7210-M B/821

Reference N°

F4.2/96 1.361.000

Budget (€) Funding (€)
816.600

Duration
54 (Mths)

Starting Ending

Dates:

Actual

1/10/1996 31/03/2000 31/03/2001

Title: Investigations of the hydroforming process with a view to reducing weight in automobiles

OBJECTIVESAND CONTENTS

The focus of this project will be to investigate the potential for weight

reduction by hydroforming automotive parts, compared with the use of
conventional forming methods. Practical tests and computer simulations will

be implemented to investigate the hydroforming of welded and unwelded blanks,
hydroforming of high strength stedls, the optimisation of the hydroformed
component properties and to investigate cyclic properties, under service

loading, of ahydroformed model part made from high strength steel.

State of progress:

Research completed; publication EUR N° 20317

Partners
(CO) BRITISH STEEL
Responsible:  Dr.ir. B.D. CARLEER Direct line: +(31) 251/499 572
Organisation: CORUSNL Direct fax: +(31) 251/470 321
IIMUIDEN TECHNOLOGY CENTRE e-mail: bart.carleer @cor usgroup.com
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) FHG
Responsible: Dr.-Ing. Andreas RUPP Direct line: +(49) 6151/70 52 85
Organisation: LBF Fax: +(49) 6151/70 52 14
FRAUNHOFER-INSTITUT FUR e-mail: rupp@Ibf.fhg.de
BETRIEBSFESTIGKEIT (LBF)
Address. Bartningstrasse 47
DE-64289 DARMSTADT
P) TKS
Responsible:  Dr.-Ing. F.-J. LENZE Direct line: +(49) 231/844 4465
Organisation: TKS Direct fax: +(49) 231/844 5013
THY SSENKRUPP STAHL AG e-mail:
Address: Eberhardstrasse 12
DE-44145 DORTMUND
P) FUNDACION LABEIN
Responsiblee Mr JesusLAMA Direct line: +(34) 94/489 24 00
Organisation: FUNDACION LABEIN Direct fax: +(34) 94/489 24 60
FUNDACION LABEIN e-mail:
Department: Analysis & Design Dpt.
Address: Parque Technologico de Bizkaia
CI/Geldo, Edificio 700
ES-48160 DERIO
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Reference N°
F4.3/96

Contract N°
7210-M B/822

Budget (€) Funding (€)
1.146.000  687.600

Duration Starting Ending Actual

42 (Mths) Dates: 1/07/1996 31/12/1999 31/12/1999

Title: Stiffness, energy absor ption, fatigue of high strength steel structuresin relation to applied joining and for ming technologies
and mechanical properties

OBJECTIVESAND CONTENTS

Previous studies have shown the potential benefits of using high strength
steels and continuous joining processes to achieve reduced weight and
emissionsin the automotive industry. Since the various elements of the
vehicle have to satisfy different primary performance requirements, e.g.
impact, fatigue, torsion, it is essential to establish the optimum stee!
strength/joining process designs. This research project will determine the
mogt effective means of transmitting forces across structural el ements from
test datawhich will beincorporated into a FE model of both monocoque and
space frame designs.

State of progress:  Research completed; publication EUR N° 20320

Partners
(CO) BRITISH STEEL
Responsibles Mr T.B. JONES Direct line: +(44) 1639/87 23 48
Organisation: CORUSUK Fax: +(44) 1639/88 46 48
CORUS UK LIMITED e-mail:
Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
P) CSM
Responsible: Dr. Leopoldo RIZZO Direct line: +(39) 06/505 52 92
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: l.rizzo@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) FHG
Responsible:  Dr.-Ing. V. GRUBISIC Direct line: +(49) 6151/7050
Organisation: LBF Fax: +(49) 6151/70 52 14
FRAUNHOFER-INSTITUT FUR e-mail:
BETRIEBSFESTIGKEIT (LBF)
Address. Bartningstrasse 47

DE-64289 DARMSTADT
P HOOGOVENS

Responsible: Ir R.W. RUIFROK Direct line: +(31) 251/49 51 36
Organisation: CORUSNL Direct fax: +(31) 251/47 01 85
IIMUIDEN TECHNOLOGY CENTRE e-mail:
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/051 F4.1/97 1353000  811.800 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000
Title: In-service performance of hydroformed components
OBJECTIVESAND CONTENTS
In the design of automotive bodies there are many box section sub-assemblies
built up from multiple stampings. By replacing stamping assemblies with
hydroformed parts made from tubes, and thus eliminating the requirement for
weld flanges, considerable reductions in mass can be achieved with improved
structural rigidity.
The focus of this research project will be on the performance of hydroformed
components by devel oping an understanding of the technical attributes of
hydroformed tubes, including weight saving potential and suitable application
aress. The results from these studies will enable guidelines to be devel oped
for autobody structural design incorporating hydroformed tubes.
State of progress:  Research completed; publication EUR N° 20321
Partners
(CO) BRITISH STEEL
Responsible:  Dr.ir. B.D. CARLEER Direct line: +(31) 251/499 572
Organisation: CORUSNL Direct fax: +(31) 251/470 321
IIMUIDEN TECHNOLOGY CENTRE e-mail: bart.carleer @corusgroup.com
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) CsMm
Responsible:  Dr. Leopoldo RIZZO Direct line: +(39) 06/505 52 92
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: l.rizzo@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) FUNDACION LABEIN
Responsiblee Mr JesusLAMA Direct line: +(34) 94/489 24 00
Organisation: FUNDACION LABEIN Direct fax: +(34) 94/489 24 60
FUNDACION LABEIN e-mail:
Department: Analysis & Design Dpt.
Address. Parque Technologico de Bizkaia
C/Geldo, Edificio 700
ES-48160 DERIO
P) TNO
Responsiblee Mr P.P.H. VELTMANS Direct line: +(31) 40/265 04 76
Organisation:  TNO Direct fax: +(31) 40/265 03 03
TNO INSTITUTE OF INDUSTRIAL e-mail: p.veltmans@ind.tno.nl
TECHNOLOGY
Address: P.O.Box 6235
NL-5600 HE EINDHOVEN
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Contract N°
7210-PR/052

Reference N°
F4.2/97

Budget (€) Funding (€)
1.458.000  874.800

Duration
42 (Mths)

Starting

Dates:

1/07/1997 31/12/2000 31/12/2000

Ending Actual

Title: Optimization of steel propertiesand autobody structural designs for axial, side and off-set impact loading

OBJECTIVESAND CONTENTS

Stedl properties currently used in FE modelling of automotive 'body in white
structures are generally based on information derived from quasi-stetic tensile

tests, thus tending to neglect the strain rate hardening benefits associated
with certain types of steels. This project will investigate the effect of both
strain rate and temperature in the range -40 C to +80 C on the tensile
properties of several mild and high strength steel grades. The data devel oped
will also be used to ascertain the influence of materials properties on the
formability, dent resistance and collgpse resistance of these steels.

State of progress:

Research completed; publication EUR N° 20325

Partners
(CO) BRITISH STEEL
Responsibles Mr T.B. JONES Direct line: +(44) 1639/87 23 48
Organisation: CORUSUK Fax: +(44) 1639/88 46 48
CORUS UK LIMITED e-mail:
Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
P) CsMm
Responsible: Dr. Leopoldo RIZZO Direct line: +(39) 06/505 52 92
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: l.rizzo@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
=) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
=) IFW
Responsible:  Prof. Dr. Alfred KOTHE Direct line: +(49) 351/465 93 24
Organisation: |FW Direct fax: +(49) 351/465 93 20
LEIBNIZ-INSTITUT FUR FESTKORPER - UND e-mail: a.koethe@ifw-dresden.de
WERKSTOFFORSCHUNG DRESDEN e.V.
Address: Helmholtzstrasse 20
DE-01069 DRESDEN
P) SOLLAC-LEDEPP
Responsible:  Mr Jean-Luc GEOFFROY Direct line: +(33) 3/82 51 65 94
Organisation: USINOR-LEDEPP Direct fax: +(33) 3/82 51 42 60
USINOR - LEDEPP e-mail:
Address. 17, Avenue des Tilleuls
FR-57191 FLORANGE
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-PR/053 F4.3/97 561.000 336.600 42 (Mths)

Starting Ending Actual

Dates:

1/07/1997 31/12/2000 31/12/2000

Title: Steel shaped can (3 pieces)

OBJECTIVESAND CONTENTS

The steel packaging industry of tomorrow will evolve from the cylindrical can

towards shaped cans. The main objective of this project isto propose complete

steel solutions to the canmakers, allowing them to supply their customerswith

3-piece shaped cans. The basic tasks involved in devel oping shaped cans are:

- the practical and basic characterisation of steelsin view of the differing
exigting forming methods;

- the development of numerical models of forming, in order to assist with the
different stages of forming;

- the development of new processes of forming for shaped cans.

State of progress:  Research completed; publication EUR N° 20318
Partners

(CO) SOLLAC
Responsible:  Mr Christophe HEULLUY

Direct line:

+(33) 3/82 5149 67

Organisation: USINOR-LEDEPP Fax: +(33) 3/82 51 42 60
USINOR - LEDEPP e-mail: christophe.heulluy@sollac.usinor.com
Address: 17, Avenuedes Tilleuls
FR-57191 FLORANGE
(P) CSI-PLANOS
Responsible:  Mr Carlos ESPINA Direct line: +(34) 98/512 63 82
Organisation: ACERALIA Direct fax: +(34) 98/512 60 89
ACERALIA CORPORACION SIDERURGICA SA. e-mail: cespinai @acer alia.es
Address. Apartado 90
ES-33480 AVILES (ASTURIAS)
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual

7210-PR/054 F4.4/97 1.128.000  676.800 48 (Mths)

1/07/1997 31/12/2000 31/12/2000

Title: Finite element analysis (FEA) on the forming and performance of laser-welded blanks

OBJECTIVESAND CONTENTS

This research project will investigate the formability of laser-welded tailored
blanks, both practically and numerically. Suitable computer modelswill be
developed to optimise the position of the weld and to determine optimum tool
design. Practical guidelineswill result, providing advice relating to optimum
tool design and pressforming parametersfor the utilisation of blanks. More
extensive use of laser-welded blanks, together with high strength steel grades,
makes reductions of up to 20% in weight possible in automotive car bodies with
equivalent or improved dent resistance and crash worthiness. Investment in
tooling can also be significantly reduced.

State of progress:  Research completed; publication EUR N°
Partners

(BCO) BRITISH STEEL
Responsible:  Mr Andrew VASS

Direct line:

+(31) 251/49 68 56

Organisation: CORUSNL Direct fax: +(31) 251/47 04 32

IIMUIDEN TECHNOLOGY CENTRE e-mail: andrew.vass@cor usgr oup.com
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
(CO) BRITISH STEEL
Responsible: Mr John AITCHISON Telephone: +(44) 1639/87 22 87

Organisation: CORUSUK Fax: +(44) 1639/88 46 48

CORUS UK LIMITED e-mail:

Address:  Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ
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(P)  ACERALIA

Responsible: Mr Jesus SANTIAGO Direct line: +(34) 98/512 63 83
Organisation: ACERALIA Direct fax: +(34) 98/512 60 89
ACERALIA CORPORACION SIDERURGICA e-mail: jsantiagog@acer alia.es
Address: Centro de Desarrollo Tecnolégico
Apartado 90
ES-33480 AVILES
P) CsMm
Responsible:  Dr. Filippo PLACIDI Direct line: +(39) 06/505 53 38
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: f.placidi@c-s-m.it
Department: Components Engineering and Forming
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P 1SQ
Responsiblee MrsAnaMaria CABRAL Direct line: +(351) 21/422 81 96
Organisation: 1SQ Direct fax: +(351) 21/422 81 26
INSTITUTO DE SOLDADURA E QUALIDADE e-mail: amcabral @isg.pt
Address. Estrada Naciona 249 - Km 3
Cabanas - Leiao (TagusPark)
PT-2781 OEIRAS CODEX
(P) TUDANMARK
Responsible:  Dr. Flemming OL SEN Direct line: +(45) 4525/ 47 51
Organisation: TU DANMARK Direct fax: +(45) 4525 /45 70
TECHNICAL UNIVERSITY OF DENMARK - e-mail: foo@ipl.dtu.dk
PROCESTEKNISK INSTITUT
Address: Building 425
DK-2800 LYNGBY
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/0S5 F4.5/97 833.000  499.800 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Serviceimprovement of high-strength formed sheet steel structures (BODYLIFE)

OBJECTIVESAND CONTENTS

The production of formed hot and cold rolled sheet stedl structuresis
challenged dueto lack of knowledge about material behaviour in the formed
condition. Within this project the structural durability of formed hot and

cold rolled sheet stedl structures will be investigated for a selection of high
strength steels, to demongtrate the potential of these materials for

lightweight design and leading to service improvements. The results of this
project will provide dimensioning methods with strength data and guidelines for
high strength formed sheet stedl structures.

State of progress:  Research completed; publication EUR N° 20329

Partners
(CO) FHG
Responsible:  Dr.-Ing. Andreas RUPP Direct line: +(49) 6151/70 52 85
Organisation: LBF Fax: +(49) 6151/70 52 14
FRAUNHOFER-INSTITUT FUR e-mail: rupp@Ibf.fhg.de
BETRIEBSFESTIGKEIT (LBF)
Address. Bartningstrasse 47
DE-64289 DARMSTADT
P) CsMm
Responsible: Dr. Sergio BUDANO Direct line: +(39) 06/505 52 98
Organisation: CSM Direct fax: +(39) 06/505 58 09
CENTRO SVILUPPO MATERIALI SPA e-mail: sbudano@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
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P) TKS
Responsible: Dr. C.P. REIP

Direct line:

+(49) 231/844 4471

Organisation: TKS Direct fax: +(49) 231/844 5013
THYSSENKRUPP STAHL AG e-mail: reip@tks.thyssenkrupp.com
Department: FQP-UB
Address: Eberhardstrasse 12
DE-44145 DORTMUND
Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual

7210-PR/056 F4.6/97 840.000 504.000 48 (Mths)

1/07/1997 31/12/2000 30/06/2001

Title: Fatigue behaviour of thin steel sheets and steel sheet contructions

OBJECTIVESAND CONTENTS

Work to be carried out under this research project will include fatigue

strength tests on thin steel sheets and components of stedl sheet construction

in order to determine materials strength properties for calculation and design.
The investigations involve unwelded sheets as well astailored blanks. Soft

and higher strength forming materials in arange of thicknessesfrom 1t0 2.5
mm will be considered. Topicsto be investigated that influence fatigue
behaviour will include secondary bending due to the thickness differences of
the welded sheets, deformation of the weld due to the deep drawing process, and
multiaxial stresses.

State of progress:  Research completed; publication EUR N°
Partners

(CO) IMA DRESDEN
Responsibles  MrsAnett WUENSCHE

Direct line:

+(49) 351/8837 259

Organisation: |IMA DRESDEN Direct fax: +(49) 351/8837 517
IMA MATERIALFORSCHUNG UND e-mail: wuensche@ima-dresden.de
ANWENDUNGSTECHNIK GmbH
Address:  Wilhelmine-Reichard-Ring 4
DE-01109 DRESDEN
(PA) CRM
Responsible:  Mr Frédédic NOVELLO Direct line: +(32) 4/354 62 61
Organisation: CRM Fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: novello@rdmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
(PA) EKOSTAHL
Responsible:  Dipl. -Ing. Frank-Michael SCHULZ Direct line: +(49) 3364/37 20 90
Organisation: EKO STAHL Direct fax: +(49) 3364/440 29
EKO STAHL GmbH e-mail: frank.schulz@eko.arcelor.com

Department: Qualitétswesen
Address: Werkstrasse 1
DE-15890 EISENHUTTENSTADT
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PRI0S7 F4.7/97 818500  491.100 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Characterizing and optimizing the forming behaviour and joining parameters of post treated, metallic coated, high strength
steel sheet for lightweight constructions

OBJECTIVESAND CONTENTS

The am of thisresearch project isto develop suitable post-treatments for
electrogal vanised, hot-dip galvanised and galvannealed high strength steels for
use in the construction of modern, lightweight car bodies. Post-treatment
systems to be used include phosphating, prelubes, weldable sealings and anon-
weldable preprimed system. In addition to classical methods, the assessment of
forming properties will be carried out on model parts and on real automobile
panels. The geometrical accuracy, the strain distribution and joining
behaviour will aso beinvestigated.

State of progress:  Research completed; publication EUR N° 20332

Partners
(CO) KRUPPHOESCH
Responsible:  Dipl.-Ing. P.P. MASARCZYK Direct line: +(49) 231/844 39 96
Organisation: TKS Direct fax: +(49) 231/844 50 13
THY SSENKRUPP STAHL AG e-mail:

Department: 58 FQ-UB
Address: Eberhardstrasse 12

DE-44145 DORTMUND

P) Cs™m
Responsible: Ing. M. RETTAGLIATA Direct line: +(39) 010/648 02 10
Organisation: CSM Direct fax: +(39) 010/651 84 17

CENTRO SVILUPPO MATERIALLI e-mail: m.rettagliata@c-s-m.it
Address. Corso Perrone 24 A

1T-16152 GENOVA

P) PREUSSAG

Responsible:  Dr.-Ing. Bernd-Arno BEHRENS Direct line: +(49) 5341/21 3688
Organisation: SZMF Direct fax: +(49) 5341/21 2963
SALZGITTER MANNESMANN FORSCHUNG e-mail:
GmbH

Department: Stahl und Technologie
Address:  Eisenhittenstrasse, 99
DE-38239 SALZGITTER
P) VOEST-ALPINE

Responsible: Dipl.-Ing. Martin BLAIMSCHEIN Direct line: +(43) 732/6585 779 22
Organisation: VOEST-ALPINE Direct fax: +(43) 70/6980 43 38
VOESTALPINE STAHL GMBH e-mail: martin.blaimschein@voestalpine.com
Address. VOEST-ALPINE-Strasse 3
AT-4020 LINZ
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Reference N°
F4.1/98

Contract N°
7210-PR/104

Budget (€) Funding (€)
1.217.500 730.500

Starting Ending Actual
1/07/1998 31/12/2001 31/12/2002

Duration

54 (Mths) Dates:

Title: Multiaxial fatiguein thin gauge high strength steels for automotive applications

OBJECTIVESAND CONTENTS

Most fatigue studies carried out to date have been based on uniaxial loading of
the tested structure. Thelimited work that has been carried out on a
multiaxial fatigue behaviour indicates that the uniaxial fatigue results can

be conservative by afactor of upto twenty. In order to maximise the amount
of weight reduction which can beachieved by down-gauging stedl for future
automotive gpplications, it is necessary to evaluate automotive components,
laser welded blanks and bonded blanks under multiaxia load conditions. The
results generated will be used to develop agenera model in order to predict
the likely performance of different sted typesand joining methods under
multiaxial fatigue conditionsto enable the optimisation of designsfor high
strength steelsin light weight automotive construction. Both uncoated and
zinc coated steelswill be used in this study.

State of progress:

Research completed; publication EUR N° 20885 EN

Partners
(CO) CORUSUK
Responsible:  Dr.Ir. Katja MUSSERT Direct line: +(31) 251/49 50 84
Organisation: CORUSNL Direct fax: +(31) 251/47 04 32
IIMUIDEN TECHNOLOGY CENTRE e-mail: katja.mussert@cor usgroup.com
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) CORUSUK
Responsible:  Dr.ir. Wico VERLOOP Direct line: +(31) 251/49 27 18
Organisation: CORUSNL Direct fax: +(31) 251/47 04 32
CORUSIRON e-mail:
Address:  Postbus 10.000
NL-1970 CA IIMUIDEN
P) CsMm
Responsible: Dr.ssaE. AMICI Direct line: +(39) 06/505 52 82
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI e-mail: e.amici@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
P) SZMF
Responsible:  Dipl.-Ing. Peter FREYTAG Direct line: +(49) 5341/21-3188
Organisation: SALZGITTER Direct fax: +(49) 5341/21-2963
SALZGITTER FLACHSTAHL e-mail: freytagp@salzgitter.com
Address:  Eisenhittenstrasse 99
DE-38239 SALZGITTER
P) SIDENOR I+D
Responsiblee Mr CarlosBERTRAND MERINO Direct line: +(34) 94/487 17 98
Organisation: SIDENOR I+D Direct fax: +(34) 94/487 18 81
SIDENOR INVESTIGACION Y DESARROLLO e-mail: carlos_bertrand@sidenor.com
SA.
Department: R&D
Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)
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Reference N°
F4.2/98

Contract N°
7210-PR/105

Budget (€) Funding (£)
500.000 300.000

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1998 31/12/2001 31/12/2001

Title: Low cost tooling for lean manufactur e of automotive components

OBJECTIVESAND CONTENTS

Theincrease in automobile model variety, coupled with relatively small growth
in vehicle sales, hasled to anumber of cost and adime to market/ZE reduction
technologies and processes designed to maintain profitability.

Theam of the project isto investigate the performance characteristics of a
number of low cost tool materials. Practical tests and computer numerical
simulations will beimplemented to assess the wear coefficients, durability,
galling tendencies and forming effects of each materia. The results will
define the specification of each tool material needed to meet certain press
forming scenarios and production volumes for reducing the new vehicle adime

to market/ZE lead times.

State of progress:
Partners
(CO)

Organisation:

Address:

Research completed; publication EUR N° 20319

BRITISH STEEL
Responsible:

MsLouisaELLIOT

CORUSNL

IIMUIDEN TECHNOLOGY CENTRE
Postbus 10000

NL-1970 CA IIMUIDEN

Direct line:
Fax:
e-mail:

+(31) 251/498 653
+(31) 251/47 11 07
louisa.elliott @cor usgr oup.com

P) TNO
Responsible:
Organisation:

Department:

Address:

Dr.ir. P.J.BOLT
TNO

TNO, NEDERLANDSE ORG. VOOR TOEGEPAST-
NATUURWETENSCHAPPELIJK ONDERZOEK

Manufacturing Devel opment
De Rondom 1
NL-5600 HE EINDHOVEN

Direct line:
Direct fax:
e-mail:

+(31) 40/265 04 78
+(31) 40/265 03 03
p.bolt@ind.tno.nl

P SOLLAC ATLANTIQUE

Responsible:
Organisation:

Address:

Mr Martin MUNIER
SOLLAC

SOLLAC MONTATAIRE
1, route de St-Leu

FR-60761 MONTATAIRE

Direct line:
Direct fax:
e-mail:

+(33) 3/44 55 76 68
+(33) 3/44 55 72 80
martin.munier @sollac.usinor.com

P) CsMm
Responsible:
Organisation:

Address:

Dr. Leopoldo RIZZO

CsSMm

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102
1T-00128 ROMA

Direct line:
Direct fax:
e-mail:

+(39) 06/505 52 92
+(39) 06/505 54 52
l.rizzo@c-s-m.it
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Contract N°
7210-PR/106

Reference N°

Budget (€) Funding (€)

F4.3/98 1.046.000  627.600

Duration
36 (Mths)

Starting Ending

Dates:

Actual

1/07/1998 30/06/2001 30/06/2001

Title: Optimization of structure & texture of tinplate for easy-opening can ends

OBJECTIVESAND CONTENTS

The am of the project isto optimise the metallurgical structure and the
crystalographic texture of continuously-annealed steel sheets for highly
competitive tinplate end tops of easy-opening full-aperture cans. The
application requires the lowest resistance to tearing by shear normal to the
sheet plane compatible with the required resistance to internal can pressure.
Such compromise involves fracture and plastic propertiesof the material,
related with structural parameters (inclusion contents, hardening stete,
crystallographic texture, etc.) which can be independently controlled during
the metallurgical process. In particular, a fundamentally-based index for
qualifying tin-plate for the application will be looked for. Such index will
be used asaguidefor the comparison of the relative aptitude of different
steels grades, different continuous annealing cycles and different final
(single or double€) reduction states for making easy-opening can ends.

State of progress:
Partners

(CO) CEIT
Responsible:

Organisation:

Address:

Research completed; publication EUR N°

Mr J.Gil SEVILLANO
CEIT

CENTRO DE ESTUDIOS E INVESTIGACIONES
TECNICAS DE GIPUZKOA

Po. de Manuel Lardizabal, 15
Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

Telephone:
Fax:
e-mail:

+(34) 943/21 28 00
+(34) 943/21 30 76
jgil@ceit.es

(P) ACERALIA
Responsible:
Organisation:

Address:

Mr Joaquin ZAITEGUI HERNANDEZ
ACERALIA

ACERALIA CORPORACION SIDERURGICA
calle Chavarri 4

ES-48910 SESTAO (BIZCAIA)

Direct line:

Direct fax:

e-mail:

+(34) 94/489 4159
+(34) 94/489 4126
jzaiteguih@acer alia.es

P) CsMm
Responsible:
Organisation:

Address:

Ing. M. RETTAGLIATA

CsMm

CENTRO SVILUPPO MATERIALI
Corso Perrone 24 A

1T-16152 GENOVA

Direct line:
Direct fax:
e-mail:

+(39) 010/648 02 10
+(39) 010/651 84 17
m.rettagliata@c-s-m.it

(P)  RASSELSTEIN

Responsible:
Organisation:

Address:

Dr. Reiner SAUER
RASSELSTEIN
RASSEL STEIN GmbH

Koblenzer StralRe 141
DE-56626 ANDERNACH

Direct line:
Direct fax:
e-mail:

+(49) 2631/81 44 34
+(49) 2631/81 44 31

dr.reiner.sauer @tks-
rasselstein.thyssenkrupp.com
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Reference N°
F4.4/98

Starting Ending Actual
1/07/1998 30/06/2001 30/06/2001

Contract N° Duration
7210-PR/107 36 (Mths)

Budget (€) Funding (€)

1.331.950  799.170 Dates:

Title: Metallurgical aspects of fatigue resistance and cold work embrittlement of thin sheets

OBJECTIVESAND CONTENTS

Increasing demands on fuel efficiency have led to weight reduction in cars, made
possible by the development of high strength steels. However, there are clear
indications that some high strength steelgrades could perform badly under
fatigue loads. The research proposedis aimed at the safer use of high
strength thin sheet steels by the development of asuitable fatigue test, the
definition of the relationship between the fatigueand the steel composition,
microstructure and related processing conditions and, finaly, by the
assessment of the effects of various parameterson fatigue strengthto enable
atransfer from laboratory tests to automotive parts.

State of progress:

Research completed; publication EUR N° 20475

Partners
(CO) HOOGOVENS
Responsible: Ir Ronald KOENIS Direct line: +(31) 251/49 25 69
Organisation: CORUSNL Direct fax: +(31) 251/47 04 07
IIMUIDEN TECHNOLOGY CENTRE e-mail: ronald.koenis@cor usgroup.com
Department: PRD SMT SMA code 3G14
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
P) TKS
Responsible: Dr. C.P. REIP Direct line: +(49) 231/844 4471
Organisation: TKS Direct fax: +(49) 231/844 5013
THYSSENKRUPP STAHL AG e-mail: reip@tks.thyssenkrupp.com
Department: FQP-UB
Address. Eberhardstrasse 12
DE-44145 DORTMUND
P) CRM
Responsible:  Mr Raymond D'HAEYER Direct line: +(32) 4/254 63 89
Organisation: CRM Fax: +(32) 4/254 63 63
CENTRE DE RECHERCHES METALLURGIQUES e-mail: dhaeyer @rdmetal.ulg.ac.be
ASBL
Address:  Avenue du Bois St-Jean 21
Domaine Universitaire du Sart Tilman
(P59)
BE-4000 LIEGE
=) IRSID
Responsiblee Mr M. ROBILLARD Direct line: +(33) 3/87 70 47 85
Organisation: ARCELOR Direct fax: +(33) 3/87 70 47 14
ARCELOR RESEARCH SA. e-mail:
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) VOEST-ALPINE
Responsible:  Dr. Andreas PICHLER Direct line: +(43) 732/6585 750 92
Organisation: VOEST-ALPINE Direct fax: +(43) 732/6980 43 38
VOESTALPINE STAHL GMBH e-mail: andreas.pichler @voestalpine.com
Address. VOEST-ALPINE-Strasse 3
AT-4020 LINZ
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/178 F4.1/99 1025000  615.000 36 (Mths) Dates:  1/07/1999 30/06/2002 30/06/2002

Title: Clarification of hydrogen trap formation mechanism in Al-ki and I F steelsfor vitreous enamelling-Evaluation of analytical
techniques for determination of fish scale susceptibility

OBJECTIVESAND CONTENTS

Al-killed type steels are used for the production of enamelling grade stedls.

To obtain alow fish-scale susceptibility of the Al-killed steels and good
drawability properties, the main requirements are high temperature strip

coiling and annealing in open-coil box. Though various types of enamelling
sheet steels have been developed, it is difficult to produce sheet steels that
combine deep drawability and good enamelling properties. The project intends to
deal with the following objectives: optimise anew enamelling interstitia free
steel produced by continuous annealing process line and prepare new
measurements and quality control systems for the fish-scale susceptibility
evaluation in enamelled, interstitial free, sted.

State of progress:  Research completed; publication EUR N° 20950 EN

Partners
(CO) ILVA
Responsible: Dr. Sergio FERA Direct line: +(39) 010/607 8473
Organisation: |ILVA Direct fax: +(39) 010/607 8473

ILVA e-mail: sergio.fera@rivagroup.com
Department: R&D
Address. Vial. Muratori, 15
1T-16152 GENOVA CORNIGLIANO

P) TKS
Responsible:  Dr. Cetin NAZIKKOL Direct line: +(49) 203/524 46 69
Organisation: TKS Direct fax: +(49) 203/522 48 81

THYSSEN KRUPP STAHL AG e-mail: nazikkol @tks.thyssenkrupp.com
Department: 360 FQP-CP-CA
Address. Kaiser-Wilhelmstrasse 100

DE-47166 DUISBURG
(P)  EKOSTAHL

Responsible:  Dipl. Chem. SCHNEIDER Direct line: +(49) 3364/37 8140
Organisation: EKO STAHL Direct fax: +(49) 3364/37 8141
EKO STAHL GmbH e-mail:

Address: Werkstrasse 1
DE-15890 EISENHUTTENSTADT

(P)  UNIVPISA

Responsible:  Prof. Adriano SOLINA Direct line: +(39) 050/511 257
Organisation: UNIV PISA Direct fax: +(39) 050/511 261
UNIVERSITA DEGLI STUDI DI PISA e-mail: a.solina@ing.unipi.it

Department: Dipartimento di Engegneria Chimica
Address. Lungarno Pacinotti 43/44

1T-56126 PISA
(PA) SM
Responsible:  Eng. DenisMATTIA DE MICHELI Telephone: +(39) 050/56 42 11
Organisation: SM Direct fax: +(39) 050/55 10 49
SM SCIENZIA MACHINALE e-mail: info@sirius.pisa.it
Address: ViaMarche 8A
1T-56100 PISA
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/244 F4.3/00 621500  372.900 30 (Mths) Dates:  1/07/2000 30/06/2002 31/12/2002

Title: Material parametersfor sheet metal forming simulations by means of optimisation algorithms

OBJECTIVESAND CONTENTS

Forming simulations are necessary to prove the feasibility of the parts with

steel sheets. The material models which are used in the moment are probably not
optimised for new stedl grades (DP, CP, TRIP), but there are no measurementsto
get the material parameters for more advanced and more appropriate material
models. The objective of this project isto get the material parameters for
advanced material models as simple and effective as possible by means of
optimisation algorithms.

State of progress:  Research completed; publication EUR N° 20907 EN

Partners
(CO) UNIV DORTMUND
Responsible:  Prof.Dr.Ing. MatthiasKLEINER Telephone: +(49) 231/755 26 80
Organisation: UNIV DORTMUND Fax: +(49) 231/755 24 89
UNIVERSITAT DORTMUND - FAKULTAT e-mail: mkleiner @Ifu.mb.uni-dortmund.de

MASCHINENBAU, LFU
Address. Baroper Strasse, 301
DE-44221 DORTMUND

P) TKS
Responsible: Dr. Lutz KERLER Direct line: +(49) 231/844-3009
Organisation: TKS Direct fax: +(49) 231/844-5013

THY SSENKRUPP STAHL AG e-mail: kesderl@tks.thyssenkrupp.com
Department: 558 FQP-UB
Address: Eberhardstrasse 12

DE-44145 DORTMUND

(P)  CORUSNL

Responsiblee Dr.H.VEGTER Direct line: +(31) 251/49 96 34
Organisation:. CORUSNL Direct fax: +(31) 251/47 04 32
IIMUIDEN TECHNOLOGY CENTRE e-mail: henk.vegter @cor usgroup.com

Address. Postbus 10000
NL-1970 CA IIMUIDEN
P) SOLLAC ATLANTIQUE

Responsible: Mr Jean-Luc THIRION Direct line: +(33) 3/8251 47 28
Organisation: SOLLAC-LEDEPP Direct fax: +(33) 3/82 51 42 60
SOLLAC-LEDEPP e-mail:

Address: 17, Avenue des Tilleuls
FR-57191 FLORANGE CEDEX

=) AED
Responsible:  Dipl.-Ing. Markus KULIK Telephone: +(49) 231/974 23 25
Organisation: AED Fax: +(49) 231/974 23 22
AUTOFORM ENGINEERING DEUTSCHLAND e-mail:
GMBH

Address: Emil-Figgestralle 76
DE-44227 DORTMUND

Technical Group F4 has 17 Projectsand 66 Partners
Total Projects. 263 - Total Partners: 992
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Contract N° Reference N° Budget (€) Funding (€) Duration
7210-KA/202 F5/F1.1/94 368.500 221.100 42 (Mths)

Starting Ending Actual
Dates:

1/07/1994 31/12/1997 31/12/1997

Title: Strength and toughness sensitivity to strain rate of modern structural steels

OBJECTIVESAND CONTENTS

An analysis of the relationship proposed in 1970 to take account of the strain
rate in models of steel selection reveals that the grades between 400 and 500
MPaare not favoured by thislaw. There exist, however, experimenta data
contradicting this trend.

Thisresearch aimsto quantify the strain rate sensitivity of high strength
structural steelsusing small plain or notched specimens of base metd or heat
affected zone in alarge range of strain rates. Those steelsinvestigated are
processed by thermo-mechanical rolling, accelerated cooling, quenching and self
tempering with ayield stress between 350 and 700 Mpa, and a thickness between
15 and 40 mm.

State of progress:  Research completed; publication EUR N° 19392

Partners

(MC) CRM
Responsible: Dr. Jacques DEFOURNY
Organisation: CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Address. Rue Ernest Solvay, 11
BE-4000 LIEGE

Direct line: +(32) 4/254 62 46

Fax: +(32) 4/254 64 64
e-mail: defourny@rdmetal.ulg.ac.be

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-MC/404 F5.1/95 1.276.500 765.900 54 (Mths)

Starting Ending Actual

Dates: 10711095 31/12/1998 31/12/1999

Title: High-strength steelsin welded state for light-weight construction under high and variable stress peaks

OBJECTIVESAND CONTENTS

The main objective of the project isto establish the criteriathat are needed

to design lightweight welded constructions subject to high and variable stress
pesaks using new classes of high strength stedls.

Within this context it is necessary to establish an investigation programme
based on comparétive testing of medium and high strength steel, distinguishing
between crack initiation and crack propagation, to calculate stress
concentrations for different joint types and to produce the resultsin the form

of design codes.

State of progress:  Research completed; publication EUR N° 19989
Partners
(CO) Csm
Responsible: Dr. Ing. Giuseppe DEMOFONTI
Organisation: CSM

CENTRO SVILUPPO MATERIALI SPA
Address. Viadi Castel Romano 100/102

1T-00128 ROMA

Direct line: +(39) 06/505 54 56
Direct fax: +(39) 06/505 54 52

e-mail: g.demofonti @c-s-m.it

P) LBF
Responsible:  Prof.Dr. C.M. SONSINO
Organisation: LBF

FRAUNHOFER-INSTITUT FUR
BETRIEBSFESTIGKEIT (LBF)

Address. Bartningstrasse 47
DE-64289 DARMSTADT

Direct line: +(49) 6151/705-244
Direct fax: +(49) 9151/705-213

e-mail: sonsino@Ibf.fraunhofer.de
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Reference N°
F5/F1.1/95

Contract N°

7210-KA/203 1.824.500

Budget (€) Funding (€)

Duration

Starting Ending Actual

Dates:

1.094.700 42 (Mths)

1/07/1995 31/12/1998 31/12/1998

Title: High strength steels and line pipe with optimized Y/T ratio

OBJECTIVESAND CONTENTS

Despite their advantages, high strength steels remain under-exploited asa
result of the restrictions placed on the yield strength to tensile strength

ratio (Y/T).

In this respect, the project aims to define the effect of Y/T on structural
performance, to determine how Y/T can be controlled and to subsequently develop
new High Strength Steels with the optimum defined ratio.

It focuses on structural, pipeline and steels for gpplicationsin areas such as

crane and excavator construction with yield stress values ranging from 450 to
1000 Mpa and thicknesses between 10 and 60 mm.

This new generation of products will be achieved through a precise tuning of the
chemistry and the thermal route and by iteration steps between: basic

metallurgy, local properties and global properties.

State of progress:
Partners

(CO) CRM
Responsible:

Organisation:

Address:

Research completed; publication EUR N° 19987

Dr. Jacques DEFOURNY
CRM

CENTRE DE RECHERCHES METALLURGIQUES

ASBL
Rue Ernest Solvay, 11

BE-4000 LIEGE

Direct line:
Fax:
e-mail:

+(32) 4/254 62 46
+(32) 4/254 64 64
defour ny@rdmetal.ulg.ac.be

(P)  BRITISH STEEL

Responsible:  Mr Adam BANNISTER Direct line: +(44) 1709/825 552
Organisation: CORUS UK Direct fax: +(44) 1709/825 337
CORUS UK LTD - SWINDEN TECHNOLOGY e-mail: adam.bannister @cor usgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CSM
Responsible: Dr. Ing. Giuseppe DEMOFONTI Direct line: +(39) 06/505 54 56
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: g.demofonti @c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
=) IRSID
Responsible: Mr Thierry STUREL Direct line: +(33) 3/87 70 48 03
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 14
ARCELOR RESEARCH SA. e-mail: thierry.sturel @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhiittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-KB/440  F5/F1.2/95 686.000  411.600 36 (Mths) Dates:  1/12/1095 30/11/1998 30/11/1998

Title: Roleof residual stresses and microstructure on fatigueinitiation and crack growth in welded rails (RESTRAIL)

OBJECTIVESAND CONTENTS

The main objective of the project is to establish the relationships between the
fatigue behaviour of welded rails and the residual stresses, microstructure and
defects of thewelded joint. In order to fulfil thisam an experimental

programme based on the comparative testing (on smal laboratory specimens and on
welded rail components) of different combinations of rail steels and welding
techniques will be carried out. Moreover, engineering fracture mechanics models
will be devel oped and applied to assess the importance of local residual

stresses on the fatigue behaviour of welded rails.

State of progress:  Research completed; publication EUR N° 19988

Partners
(COo) csv
Responsible: Dr. Ing. Giuseppe DEMOFONTI Direct line: +(39) 06/505 54 56
Organisation: CSM Direct fax: +(39) 06/505 54 52

CENTRO SVILUPPO MATERIALI SPA e-mail: g.demofonti @c-s-m.it
Address. Viadi Castel Romano 100/102

IT-00128 ROMA
(P)  VOEST-ALPINE

Responsible: Dipl.-Ing.Dr. Albin JOLLER Direct line: +(43) 3842/201 4648
Organisation: VASD Direct fax: +(43) 3842/201 4926
VOESTALPINE STAHL DONAWITZ GmbH & Co e-mail: albin.joeller @va.stahl.donawitz.at
KG

Department: Forschung & Entwicklung / TF2
Address. Kerpelystrasse 199
AT-8704 LEOBEN-DONAWITZ

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-KA/824  FS/FL196  1.189.000  713.400 42 (Mths) Dates: 1071996 31/12/1999 31/12/1999

Title: Steel selection for fracture avoidancein steel ships

OBJECTIVESAND CONTENTS

The purpose of this project isto provide amodern fracture control
methodology for welded steel ships which will be applicable to both new vessel
construction and the extension of service life of existing vessels. A five

part programme incorporating status surveys, fracture performance
quantification using small scale testing, confirmation by large scale testing,
procedure derivation and final practical implementation will be followed. The
am isto provide a method which will ensure satisfactory levels of safety
without penalising modern steels or the continued use of existing vessels.

State of progress:  Research completed; publication EUR N° 20048

Partners
(CO) BRITISH STEEL

Responsible: Dr. S. KAPOOR Direct line: +(44) 1709/82 52 17
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: subodh.kapoor @cor usgr oup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR

P) DDS
Responsibles Mr Troels ANDERSEN Telephone: +(45) 47 77 03 33
Organisation: DDS Direct fax: +(45) 47 77 03 21

DET DANSKE STALVALSEV/ERK e-mail:
DK-3300 FREDERIKSV ARK
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P FUNDACION LABEIN

Responsible:  Dr. Wenceslao AZPIAZU Direct line: +(34) 94/489 24 98
Organisation: FUNDACION LABEIN Fax: +(34) 94/441 17 49
FUNDACION LABEIN e-mail: wences@labein.es
Address. Parque Technologico de Bizkaia
C/Geldo, Edificio 700
ES-48160 DERIO
(P) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-KA/327  F5/FL2/96  1.009.500  605.700 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Fracturetoughness predictionsfor modern low carbon higher strength steels based on microstructural and
micromechanistic approaches

OBJECTIVESAND CONTENTS

The overall aim of this project isto relate microstructural characteristics
of modern, low carbon, high strength steels to their fracture toughness and to

examine the brittle and ductile local fracture parameters for the new steels.
The project is divided into three parts: thefirst isto understand fracture
mechanisms and to relate mechanical properties to microstructural
congtituents, the second is to determine local fracture criteria, thethird is
to apply local approach methodology to predict strain rates, size and

congtraint effects.
State of progress:

Research completed; publication EUR N° 20093

Partners
(CO) IRSID
Responsible: Mr Thierry STUREL Direct line: +(33) 3/87 70 48 03
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 14
ARCELOR RESEARCH SA. e-mail: thierry.sturel @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) BRITISH STEEL
Responsible:  Mr Anthony HORN Direct line: +(44) 1709/825 154
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: anthony.horn@corusgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
=) MPA
Responsible:  Mr Erich SATTLER Direct line: +(49) 711/685 25 68
Organisation: MPA Direct fax: +(49) 711/685 27 61
STAATLICHE MATERIALPRUFUNGSANSTALT e-mail:
UNIVERSITAET STUTTGART (MPA)
Department: Universitét Stuttgart
Address. Pfaffenwaldring 32
DE-70569 STUTTGART
=) MPIE
Responsible: Dr.rer.nat. Karl Edgar HAGEDORN Direct line: +(49) 211/679 22 15
Organisation: MPIE Direct fax: +(49) 211/679 23 33
MAX-PLANCK-INSTITUT FUR e-mail:
EISENFORSCHUNG GmbH
Address: Max-Planck-Strasse 1
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DE-40237 DUSSELDORF

P) TWI
Responsible:  Dr. Annette D. KARSTENSEN
Organisation: TWI
THE WELDING INSTITUTE
Address. GRANTA PARK
Great Abington
GB- CAMBRIDGE CB1 6AL

Telephone:
Direct fax:

e-mail:

+(44) 1223/891 162
+(44) 1223/89 06 89
adkar stensen@twi.co.uk

Contract N° Reference N° Budget (€) Funding (€) Duration
7210-KA/827 F5/F1.3/96 1.213.500 728.100 42 (Mths)

Starting Ending Actual

Dates:

1/09/1996 29/02/2000 29/02/2000

Title: Improved grain size control in heat treated steels

OBJECTIVESAND CONTENTS

The objective isto identify compositional, processing and heat trestment
variables controlling the austenitic grain size and the achievement of
consistent processing and product properties, in plate, strip, billet, bar and

rod derived products. Work will examine devel opments required to enable the
gpplication of modern or evolving process technologies (e.g. warm/cold
forging, direct quenching, high temperature carburizing) for through process
cost reductionsin thefinal products.

State of progress:  Research completed; publication EUR N° 20322
Partners

(CO) BRITISH STEEL
Responsible: Dr. Peter F. MORRIS
Organisation: CORUSUK

CORUS UK LTD - SWINDEN TECHNOLOGY
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR

Direct line:
Direct fax:
e-mail:

+(44) 1709/825 327
+(44) 1709/855 337
peter.f.morris@cor usgroup.com

P) CENIM -CSIC
Responsible:  Dr. Sebastian MEDINA
Organisation: CENIM -CSIC

CENTRO NACIONAL DE INVESTIGACIONES
METALURGICAS

Address. Avenida Gregorio del Amo 8
ES-28040 MADRID

Direct line:
Direct fax:
e-mail:

+(34) 91/553 89 00
+(34) 91/534 47 25
smedina@cenim.csic

P) IMF
Responsible:  Prof. BevisHUTCHINSON
Organisation: IMF
INSTITUTET FOR METALLFORSKNING
Department: Mechanical Metallurgy
Address:  Drottning Kristinas vég 48
SE-114 28 STOCKHOLM

Direct line:
Direct fax:
e-mail:

+(46) 8/440 48 88
+(46) 8/440 45 35
bevis.hutchinson@simr.se

=) SIDENOR I+D
Responsiblee Mr CarlosBERTRAND MERINO
Organisation: SIDENOR I+D

SIDENOR INVESTIGACION Y DESARROLLO
SA.

Address. Barrio Ugarte s/n
Apartado de Correos 152
ES-48970 BASAURI (VIZCAYA)

Telephone:
Fax:
e-mail:

+(34) 94/487 18 80
+(34) 94/487 18 81
carlos_bertrand@sidenor.com
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Contract N°
7210-PR/044

Reference N°

Budget (€) Funding (€)

F5.1/97 816.500 489.900

Duration
42 (Mths)

Starting

Dates:

Ending Actual

1/07/1997 31/12/2000 31/12/2000

Title: Modelling of mechanical propertiesand local deformation of multiphase high strength steels

OBJECTIVESAND CONTENTS

Multi-phase stedls, including dual-phase stedl's, show promise as high
strength/high formability steels for the automotive industry. Thisresearch
project will attempt to develop adesign tool for producing multi-phase steels
with desired mechanical properties. Experimental work will include elaboration
of multi-phase steels with different microstructures mainly by hot rolling +

cold ralling + continuous annealing, in combination with finite element
caculations. Thiswork will allow multi-phase steels with specific

metallurgical features to be defined which have the desired mechanical

properties.
State of progress:  Research completed; publication EUR N° 20331
Partners
(CO) IRSID
Responsible:  Mr Pascal BUESSLER Direct line: +(33) 3/87 7042 44
Organisation: ARCELOR Direct fax: +(33) 3/87 70 41 01
ARCELOR RESEARCH SA. e-mail: pascal .buessler @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) CEIT
Responsible:  Prof. Javier GIL SEVILLANO Direct line: +(34) 943/212 800
Organisation: CEIT Direct fax: +(34) 943/213 076
CENTRO DE ESTUDIOS E INVESTIGACIONES e-mail: jgil@ceit.es
TECNICAS DE GIPUZKOA
Address:  Po. de Manuel Lardizébal, 15

Barrio de Ibaeta
ES-20018 SAN SEBASTIAN

P HOOGOVENS

Responsible: Dr. J.P. ZIJP Direct line: +(31) 251/496 393
Organisation: CORUSNL Direct fax: +(31) 251/470 242
IIMUIDEN TECHNOLOGY CENTRE e-mail: johan.zijp@cor usgr oup.com
Department: code 3F.22
Address:  Postbus 10000
NL-1970 CA IIMUIDEN
=) RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
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Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/058 F5.2/97 1718500 1.031.100 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Fracture propertiesof gas pipeline steels

OBJECTIVESAND CONTENTS

Theaim of this project isto define safety criteriaagainst fracture phenomena

in large diameter, X100 SAW linepipe operating at 150 bar. Specific objectives

include:

- ductilefbrittle transition; extension of current criteriafor X100 pipe;

- material requirements and new technological solutions for arresting fast
propagating ductile fracture;

- defect tolerance requirements concerning initiation of fracture from axial
flaws;

- effect of pipe forming on fracture properties.

State of progress:  Research completed; publication EUR N° 20330

Partners
(Co) csv
Responsible: Ing. G. MANNUCCI Direct line: +(39) 06/505 53 25
Organisation: CSM Direct fax: +(39) 06/505 54 52

CENTRO SVILUPPO MATERIALI SPA e-mail: g.mannucci@c-s-m.it
Address. Viadi Castel Romano 100/102

IT-00128 ROMA
(P)  BRITISH STEEL

Responsible: Dr.D. HARRIS Direct line: +(44) 1709/82 51 40
Organisation: CORUSUK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: dave.harris@corusgroup.com
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-PR/108 F5.1/98 2984100  890.460 42 (Mths) Dates:  1/07/1998 30/06/2001 31/12/2001

Title: Prediction of structural behaviour on the basis of small scale specimen testing - press

OBJECTIVESAND CONTENTS

There is a large potentia for the use of modern high strength steels in
building and construction aswell as offshoreindustry. Whilst the base
material properties can be demonstrated to be superior, in genera, the
weakest link in the utilisation of high strength steelsis the properties of

their welds. The objective of this research project will be in the
quantitative description of the transferability of small scaletest results

to welded structural components incorporating modified material models for
brittle fracture, strength heterogeneity of the materials in welds and
geometrical constraint. The economical aspects of the project are time and
cost savings. They can be achieved by replacing full size fracture mechanics
testing with testing of small scale specimens and by using newly established
computer routines to transfer theresultsto areal weld situation in a
structure.

State of progress:  Research completed; publication EUR N° 20882 EN

Partners
(BCO) FH-IWM
Responsible: Dr. Dieter MEMHARD Telephone: +(49) 761/5142-163
Organisation: FH-IWM Fax: +(49) 761/5142-110
FRAUNHOFER-INSTITUT FUER e-mail: me@iwm.fhg.de

WERKSTOFFMECHANIK (FH-IWM)
Address: Woehlerstrasse 11

DE-78109 FREIBERG

(CO) FhG
Responsible:  Dr. Dong-Shi SUN Direct line: +(49) 761/5142-193
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Organisation: FH-IWM Fax: +(49) 761/5142-110
FRAUNHOFER-INSTITUT FUER e-mail: su@iwm.fhg.de
WERKSTOFFMECHANIK (FH-IWM)

Address. Woehlerstrasse 11
DE-78109 FREIBERG
(PA) CSM
Responsible:  Dr. Francesco FATTORINI Direct line: +(39) 06/505 57 78
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: f.fattorini@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
(PA)  RWTH
Responsible:  Prof. Dr.-Ing. Wolfgang BLECK Direct line: +(49) 241/80 95 783
Organisation: RWTH Direct fax: +(49) 241/80 92 224
INSTITUT FUR EISENHUTTENKUNDE e-mail: bleck@iehk.rwth-aachen.de
Department: Institut fur Eisenhittenkunde
Address: Intzestrasse 1
DE-52072 AACHEN
(PA) SZMF
Responsible:  Dipl.-Ing. Christian FRITZSCHE Direct line: +(49) 5341/21 61 83

Organisation: SZMF Direct fax: +(49) 5341/21 29 63
SALZGITTER MANNESMANN FORSCHUNG e-mail: fritzschec@salzgitter-ag.com
GmbH

Address:  Eisenhittenstrasse, 99
DE-38239 SALZGITTER
(PA)  TKS
Responsible: Dipl.-Ing. Stefan SCHARF Direct line: +(49) 203/52-44968
Organisation: TKS Direct fax: +(49) 203/52-43134
THYSSEN KRUPP STAHL AG e-mail: scharf@tks.thyssenkrupp.com
Address. Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
=) IRSID
Responsible: Mr Thierry STUREL Direct line: +(33) 3/87 70 48 03
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 14
ARCELOR RESEARCH SA. e-mail: thierry.sturel @ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
(PA)  DILLINGER
Responsible:  Dr.-Ing. Frank HANUS Direct line: +(49) 6831/47 30 47

Organisation: DILLINGER Direct fax: +(49) 6831/47 39 54
AKTIEN-GESELLSCHAFT DER DILLINGER e-mail: frank.hanus@dillinger.biz
HUTTENWERKE

Department: Welding Laboratory
Address: Postfach 1580

DE-66748 DILLINGEN

(P)  BRITISH STEEL

Responsiblee Mr Anthony HORN Direct line: +(44) 1709/825 154
Organisation: CORUSUK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: anthony.horn@cor usgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
(PA)  TWI
Responsible:  Dr. Annette D. KARSTENSEN Telephone: +(44) 1223/891 162
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Organisation: TWI Direct fax: +(44) 1223/89 06 89
THE WELDING INSTITUTE e-mail: adkarstensen@twi.co.uk
Address. GRANTA PARK
Great Abington
GB- CAMBRIDGE CB1 6AL
P) SINTEF
Responsible: Telephone: +()
Fax:
e-mail:
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/109 F5.2/98 1012775  607.665 36 (Mths) Dates:  1/07/1998 30/06/2001 30/06/2001
Title: Efficient welding with advanced steels and high power energy beams
OBJECTIVESAND CONTENTS
Among the steel properties, the aptitude for welding has a paramount importance
for markets such as earth moving vehicles, bridges, naval and offshore
congtructions and so on. The objective of this proposal is to demonstrate
that welding under very severeand productive conditionsis possible by using
high quality steels associated to fine microstructuresin the welds. The
project aims, aswell, to develop and demonstrate the feasibility of LASER
and Electron Beam Welding welding techniques. In this respect, special steel
compositions or innovative welding techniqueswill be investigated in order
to get higher toughness propertieswithout welding defects. The research
will also contribute to a better definition of criteria for qudity
acceptance in high energy density welds.
State of progress:  Research completed; publication EUR N° 20507 EN
Partners
(CO) IRSID
Responsible:  Mr Dominique KAPLAN Direct line: +(33) 3/87 70 40 56
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 41 20
ARCELOR RESEARCH SA. e-mail: dominique.kaplan@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
P) BRITISH STEEL
Responsible: Dr.P.L. HARRISON Direct line: +(44) 1709/825 296
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: peter.harrison@cor usgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) CsMm
Responsible:  Dott. Maurizio FERSINI Direct line: +(39) 06/505 54 14
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: m.fersini@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) FORCE IONSTITUTTET
Responsible:  Prof. JensKlaestrup KRISTENSEN Direct line: +(45) 43 26 73 88
Organisation: FORCE TECHNOLOGY Direct fax: +(45) 4326 70 11
FORCE TECHNOLOGY e-mail: jek@force.dk

Address: Park Alle 345
DK-2605 BROENDBY
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Contract N° Reference N° Budget (€) Funding (£) Duration
F5.3/98 1447500  868.500 36 (Mths)

7210-PR/110

Starting Ending Actual

Dates:

1/07/1998 30/06/2001 30/06/2001

Title: Application of new fracture mechanics concepts to hydrogen damage evolution

OBJECTIVESAND CONTENTS

The development of high strength steels for certain industrial applicationsis
tempered by the requirement for adequate resistance to hydrogen-assisted
cracking. Conventiona embrittlement testing or stress corrosion cracking
testsin various environments, provide limited information on hydrogen damage
evolution or fitness for service, whereas further alloy development requires
information of amore quantitative nature. This project aims to apply the
local approach to fracture to describe failurein heterogeneous zonesto the
problem of hydrogen damage evolution. The objectiveisto develop asuitable
failure criterion accounting for local stressand strain distribution, local
hydrogen concentration and local microstructure with the express aim of
applying such a criterion to the conventiona methods of testing for
resistance to hydrogen-assisted cracking and to the service conditions.

State of progress:

Research completed; publication EUR N° 20588 EN

Partners
(CO) IRSID
Responsible:  Dr. Laurent LESNE Direct line: +(33) 3/87 70 48 08
Organisation:. ARCELOR Direct fax: +(33) 3/87 70 47 12
ARCELOR RESEARCH SA. e-mail: laurent.lesne@ar celor.com
Address: Voie Romaine
FR-57283 MAIZIERES-LES-METZ
=) DILLINGER
Responsible:  Dipl.-Ing. Volker SCHWINN Direct line: +(49) 6831/47-3400
Organisation: DILLINGER Direct fax: +(49) 6831/7687 131
AKTIEN-GESELLSCHAFT DERDILLINGER e-mail: volker.schwinn@dillinger.de
HUTTENWERKE
Address: Postfach 1580
DE-66748 DILLINGEN
P) CLI
Responsibles  Miss Emmanuelle COUDERT Direct line: +(33) 3/85 80 58 62
Organisation: CLI Direct fax: +(33) 3/85 8059 55
CLI - CRMC e-mail:
Address: 56, rue du Clémenceau
FR-71202 LE CREUSOT
P) CsMm
Responsible: Dr. Stefano TRASATTI Direct line: +(39) 06/505 5372
Organisation: CSM Direct fax: +(39) 06/505 5452
CENTRO SVILUPPO MATERIALI e-mail: s.trasatti@c-s-m.it
Address: Viadi Castel Romano 100
1T-00128 ROMA EUR
P) UNIV CANTABRIA
Responsible:  Dr. Federico GUTIERREZ-SOLANA SALCEDO Direct line: +(34) 942/20 18 19
Organisation: UNIV CANTABRIA Direct fax: +(34) 942/20 18 18
UNIVERSIDAD DE CANTABRIA - DPTO DE e-mail: gsolana@unican.es
CIENCIA E ING. DEL TERRENO Y MAT.
Department: E.T.S. de Caminos, Canalesy Puertos
Address: EtsdeIng. de caminos canalesy puertos
Avenidade los Castros §/n
ES-39005 SANTANDER
P) ACERALIA
Responsible: Mr Adolfo VEGA FERNANDEZ Telephone: +(34) 98/518 72 69
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Organisation: ACERALIA Direct fax: +(34) 98/518 74 46
ACERALIA, PRODUCTOS LARGOS e-mail:
Department: Departamento de calidad
Address. Apartado 520
ES-33280 GIJON

(P)  CNRSLMS

Responsible: Dr. A.M. BRASS Telephone: +(33) 1/69 41 66 87
Organisation: CNRS-LMS Fax: +(33) 1/69 41 78 33
CNRS-LABORATOIRE DE METALLURGIE e-mail:
STRUCTURALE

Department: CNRS URA 1107
Address. Université de Paris-Sud

Centre d'Orsay - 15 Av. Georges
Clémenceau

FR-91405 ORSAY CEDEX

Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual
7210-PR/111 F5.4/98 962461  577.476 36 (Mths) aleS  1/07/1998 31/12/2000 30/06/2001
Title: Optimisation of ductility of welded steel bars, ribbed coils and mesh fabric for reinfor ced concr ete elementsunder severe
seismic loads

OBJECTIVESAND CONTENTS

The research intends to deal with the following objectives: to optimise the
ductility and strength requirements for reinforcing steel in presence of
welded jointsin order to meet the most critical working conditions of the
plastic hingein reinforced concrete structures subjected to severe seismic
loading and to define metallurgical factorsin order to assure the required
levels of strength ductility and weldability for the industrial production.
The expected technical results can be summarised as follows: technical
findings and suggestions in order to increase the minimum values of ductility
parameters of the actual production; technical guide linesin order to obtain
welded joints in the plastic hinge zone which ensure the required strength
and ductility and an analytical description of thereinforcing steel bar
behaviour inside the plastic hinge capable of predicting possible failures.

State of progress:  Research completed; publication EUR N°

Partners
P) FEDERACCIAI
Responsibles  Mr Renato SANTORO Direct line: +(39) 02/66 146 554
Organisation: FEDERACCIAI Direct fax: +(39) 02/66 14 62 09
FEDERAZIONE IMPRESE SIDERURGICHE e-mail: santoro@feder acciai.it
ITALIANE

Address. Viae Sarca, 336
1T-20126 MILANO
(PA) FERRIERE NORD

Responsible:  Dr. LorisBIANCO Direct line: +(39) 0432/98 18 44
Organisation: FERRIERE NORD Direct fax: +(39) 0432/98 18 53
FERRIERE NORD S.P.A. e-mail: Ibianco@pittini.it
Address:  S.S. 463 Zona Industriale
Rivoli di Osoppo
1T-33010 OSOPPO-UDINE
(CO) POLIMI
Responsible:  Prof. Alberto FRANCHI Direct line: +(39) 02/23 99 42 45
Organisation: POLIMI Direct fax: +(39) 02/23 99 42 20

POLITECNICO DE MILANO e-mail: alberto.franchi@polimi.it
Address. Piazzaleonardo da Vinci 32

1T-20133 MILANO

P) Cs™m
Responsible: Dr. Ing. Giuseppe DEMOFONTI Direct line: +(39) 06/505 54 56
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Organisation:

Address:

CSM

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102
1T-00128 ROMA

Direct fax:
e-mail:

+(39) 06/505 54 52
g.demofonti @c-s-m.it

=) IMMG
Responsible:
Organisation:

Address:

Dr. Paul MICHELIS
IMMG

INSTITUTE OF MECHANICS OF MATERIALS &
GEOSTRUCTURES SA

22 Askiton street
GR-152 36 PENTELI

Telephone:
Fax:
e-mail:

+(30) 1/80 46 477
+(30) 1/80 32 709
immg@otenet.gr

P) LNEC
Responsible:

Organisation:

Address:

Dr. Manuel José de ANDRADE LOUREIRO
PIPA

LNEC

LABORATORIO NACIONAL DE ENGENHARIA
CIVIL (LNEC)

Avda. do Brasil, 101
PT-1799 LISBOA

Telephone:

Fax:
e-mail:

+(351) 1/848 21 31

+(351) 1/846 34 57
mpipa@L NEC.PT

P 1SQ
Responsible:
Organisation:

Address:

Dr. Manuel Antonio REAL GOMES

1SQ

INSTITUTO DE SOLDADURA E QUALIDADE
Av. Prof. Cavaco SilvaN°® 33

Talaide

PT-2780 920 PORTO SALVO-OEIRAS

Direct line:
Direct fax:
e-mail:

+(351) 21/422 26 13
+(351) 21/422 81 26
magomes@isg.pt

Contract N°
7210-PR/180

Reference N°

Budget (€) Funding (€)

F5.1/99 1.416.000  849.600

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1999 30/06/2002 31/12/2002

Title: Contact fatigue of rails under severe conditions

OBJECTIVESAND CONTENTS

Theaim of the project isto understand the phenomena of contact fatiguein
rails under severe conditions, in order to build amodel that allows evauation
of influence of the main parameters that affect fatigue strength of rails.
Because of the traffic increases, rails are more and more stressed and
subjected to heavier loads. Some years ago, most of the failures occurred on
defectsinitiated in-depth of the rail. Moreover, theincrease of the
locomotives weight causes surface plastification that leads to new damage
phenomena. Therisk of rail fatigue and hence derailment due to traffic
increase and the cost of maintenance led rail producers to increase the
strength of the rail steel grades. By understanding the contact fatigue
phenomenon and by building a model, new optimised steel grades could be found.

State of progress:
Partners

IRSID
Responsible:
Organisation:

(CO)

Address:

Research completed; publication EUR N° 21137 EN

Dr.André GALTIER

ARCELOR

ARCELOR RESEARCH SA.

Voie Romaine

FR-57283 MAIZIERES-LES-METZ

Direct line:
Direct fax:
e-mail:

+(33) 3/87 70 47 88
+(33) 3/87 70 47 14
andre.galtier @ar celor.com

(P)  VOEST-ALPINE

Responsible:
Organisation:

Address:

Dipl.-Ing.Dr. Albin JOELLER
VASD

VOESTALPINE STAHL DONAWITZ GmbH & Co
KG

Kerpelystrasse 199
AT-8704 LEOBEN-DONAWITZ

Direct line:
Direct fax:
e-mail:

+(43) 3842/201-4648
+(43) 3842/201-4926
albin.joeller @va.stahl.donawitz.at
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P) CSM
Responsible:  Ing. Tommaso COPPOLA Direct line: +(39) 06/505 53 62
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail:
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) FUNDACION LABEIN
Responsible:  Dr. Fernando ESPIGA Direct line: +(34) 94/607 34 75
Organisation: FUNDACION LABEIN Direct fax: +(34) 94/607 33 49
FUNDACION LABEIN e-mail: espiga@Ilabein.es
Department: Automotive and Steel
Address. Parque Technologico de Bizkaia
C/Geldo, Edificio 700
ES-48160 DERIO
P) SOGERAIL
Responsible: Mr J.L. PERRIN Telephone: +(33) 3/82 51 63 05
Organisation: SOGERAIL Fax: +(33) 3/82 51 64 44
SOGERAIL e-mail: jluc.jlp.perrin@sogerail.usinor.com
Address: 164 rue Maréchal Foch
FR-57705 HAY ANGE
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/181 F5.2/99 1264000  758.400 42 (Mths) Dates:  1/07/1999 30/06/2002 31/12/2002

Title: Fractureavoidancein laser welded thick structural steel plates with yield strength between 235 M Pa and 890 M Pa

OBJECTIVESAND CONTENTS

For structural steels, laser welding of plates up to 10mm represents
technologicaly the state of the art. However, in view of the great

productivity gains, many industries are interested in laser welding of plates

up to 25 mmthick. In parallel, safety relevant design characterisation of

laser welds are needed and conventional design parameters cause problems which
are due to crack deviation, unavoidable welding defects and to mismatch effect.
In order to overcome these problems, the research will examine the true
fracture and deformation behaviour of laser welded plates of structural steels
with a strength range from 235 MPa up to 890 MPaand thickness comprised
between 15 and 25 mm. The most promising welding technology for the
investigation of the fracture and the deformation behaviour with large scale
wide plate tests will be chosen from test welds with different combined laser
welding technologies. A structural safety concept will be derived in
combination with small-scale fracture mechanics and fatigue tests.

State of progress:

Research completed; publication EUR N° 20951 EN

Partners
(CO) BRITISH STEEL
Responsible: Dr.P.L. HARRISON Direct line: +(44) 1709/825 296
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: peter.harrison@cor usgroup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
=) TKS
Responsible:  Dipl.-Ing. Horst WEGMANN Direct line: +(49) 203/52 44 579
Organisation: TKS Direct fax: +(49) 203/52 40 569
THYSSEN KRUPP STAHL AG e-mail:
Department: 360 FQP-FB-Scheiftechnik
Address: Kaiser-Wilhelmstrasse 100
DE-47166 DUISBURG
P) CsMm
Responsible: Dott. Maurizio FERSINI Direct line: +(39) 06/505 54 14
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CSM

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102
1T-00128 ROMA

Direct fax:
e-mail:

Organisation: +(39) 06/505 54 52
m.fer sini@c-s-m.it

Address:

RWTH
Responsible:
Organisation:

P
Prof. Dr.-Ing. Wolfgang BLECK Direct line:
RWTH

INSTITUT FUR EISENHUTTENKUNDE
Institut fir Eisenhittenkunde

Intzestrasse 1

DE-52072 AACHEN

+(49) 241/80 95 783
+(49) 241/80 92 224
bleck @iehk.rwth-aachen.de

Direct fax:
e-mail:
Department:
Address:

Reference N°
F5.3/99

Contract N°
7210-PR/182

Budget (€) Funding (€)
1.083.000  649.800

Starting Ending Actual
1/07/1999 31/12/2002 31/12/2002

Duration

42 (Mths) Dates:

Title: An energy balance approach for crack arrest

OBJECTIVESAND CONTENTS

A new energy balance approach has been developed for predicting crack arrest
conditions that offer unprecedented accuracy and relative simplicity in
comparison with previous methods. A mgjor effect of the theory isthat crack
arrest cannot be predicted from the applied stress alone because the compliance
or the length of the structureisinvolved. At present, the otherwise

intractable behaviour of two steels has been successfully predicted. The
objectives of the projects are: to confirm the viability of the approach for
generd structural applications; to provide asmall scale test procedure to

suit the requirements of the new approach; to provide initial guidelineson
design and material property requirements to ensure structural safety.

State of progress:  Research completed; publication EUR N° 20952 EN

Partners

(CO) CORUSUK
Responsible:

Organisation:

Mr Simon SLATER
CORUSUK

CORUS UK LTD - SWINDEN TECHNOLOGY
CENTRE

Moorgate Road
GB- ROTHERHAM S60 3AR

Direct line: +(44) 1709/825 154
+(44) 1709/825 337

simon.dglater @cor usgr oup.com

Direct fax:
e-mail:

Address:

CLI
Responsible:
Organisation:

P
Mr Alain PONSOT

CLI

CREUSOT-LOIRE INDUSTRIE
USINE DU CREUSOT

56, rue Clémenceau

FR-71202 LE CREUSOT

Direct line: +(33) 3/85 8057 24

Fax: +(33) 3/85 80 59 55
e-mail:
Address:

CsMm
Responsible:
Organisation:

P
Dr. Ing. Giuseppe DEMOFONTI Direct line:
CsSMm

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102
1T-00128 ROMA

UNIV CANTABRIA

+(39) 06/505 54 56
+(39) 06/505 54 52
g.demofonti @c-s-m.it

Direct fax:
e-mail:
Address:

P

Responsible:
Organisation:

Department:
Address:

15/09/2005

Dr. Federico GUTIERREZ-SOLANA SALCEDO
UNIV CANTABRIA

UNIVERSIDAD DE CANTABRIA - DPTO DE
CIENCIA E ING. DEL TERRENO Y MAT.

E.T.S. de Caminos, Canalesy Puertos
Ets de Ing. de caminos canalesy puertos
Avenidade los Castros s/n

DGRTD G.5

Direct line:
Direct fax:
e-mail:

+(34) 942/20 18 19
+(34) 942/20 18 18
gsolana@unican.es
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ES-39005 SANTANDER
P) VTT
Responsible: Dr. Kim WALLIN Direct line: +(358) 9/456 68 70

Organisation: VTT Direct fax: +(358) 9/456 70 02
VTT TECHNICAL RESEARCH CENTRE OF e-mail: kim.wallin@uvtt.fi
FINLAND

Address: Kemistintie 3

FI-02044 ESPOO

Technical Group F5 has 16 Projectsand 72 Partners
Total Projects: 279 - Total Partners: 1064
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Page 234 of 489



ECSC Programme
Technical Group F6 :" Steel Structures’

Contract N°
7210-SA/322

Reference N°
F6.1/94

Budget (€) Funding (£) Duration Starting Ending Actual

1258723 743.100 42 (Mths) Dates: 1/07/1004 31/12/1997 31/12/1997

Title: Partial safety factorsfor resistance of steel elementsto EC3 and EC4. Calibration for various steel products and failure
criteria

OBJECTIVESAND CONTENTS

The research project amsto justify, for Eurocode 3 and Eurocode 4, and before
they reach EN status, lower values for strength partial safety factorsas
compared to present boxed values.

This research should result in more competitive, since lighter, steel
constructions, asituation that will make steel products of western Europe more
attractive to customers.

It will also help in achieving the European Community goal of facilitating the
free circulation of goods and services within the European Market, by making it
easier to adopt harmonised values of partial safety coefficientsin EC3 and EC4
when they acquire EN status.

State of progress:  Research completed; publication EUR N° 20344

IT-57123 LIVORNO

Partners
(CO) CTICM
Responsiblee Mr Bruno CHABROLIN Direct line: +(33) 1/30 8520 51
Organisation: CTICM Direct fax: +(33) 1/30 85 20 47
CENTRE TECHNIQUE INDUSTRIEL DE LA e-mail: bchabrol@cticm.com
CONSTRUCTION METALLIQUE
Department: Steel Construction
Address. Domaine de Saint-Paul
102 Route de Limours
FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX
(P) CREA
Responsible:  Dr.-Ing. Andrea CECCONI Telephone: +(39) 0586/834 339
Organisation: STRUCTURA ENG. Fax: +(39) 0586/834 010
STRUCTURA ENGINEERING e-mail: strueng@tin.it
Address. ViaBorra35

()] FUNDACION LABEIN

Responsible:  Dr. Wenceslao AZPIAZU Direct line: +(34) 94/489 24 98
Organisation: FUNDACION LABEIN Fax: +(34) 94/441 17 49
FUNDACION LABEIN e-mail: wences@labein.es

Address: Parque Technologico de Bizkaia

C/Geldo, Edificio 700
ES-48160 DERIO

P) LEH. STAHLB RWTH

Responsible:  Prof. Dr.-Ing. Gerhard SEDLACEK Direct line: +(49) 241/8025 177
Organisation: RWTH Direct fax: +(49) 241/8022 140
RWTH - INSTITUTE OF STEEL CONSTRUCTION e-mail: sed@stb.rwth-aachen.de
Address: Mies-van-der-Rohe Strasse 1

DE-52074 AACHEN

(P)  PROFILARBED

Responsible:  Mr Jean Baptiste SCHLEICH Direct line: +(352) 531321 30
Organisation: PROFILARBED Direct fax: +(352) 53 1321 99

PROFILARBED-RECHERCHES e-mail: jb.schleich@pr ofilarbed.lu

Department: RPS Department

Address: 66, rue de Luxembourg
LU-4009 ESCH-SUR-ALZETTE
P) FOSTA
Responsible: Dr.-Ing. Richard A. WEBER Direct line: +(49) 211/6707 856
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Organisation: FOSTA Direct fax: +(49) 211/6707 840
FORSCHUNGSVEREINIGUNG e-mail: richard.weber @stahlforschung.de
STAHLANWENDUNG eV.

Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) SCI
Responsibles  Mr CharlesKING Telephone: +(44) 1344/623 345
Organisation: SCI Fax: +(44) 1344/622 944
THE STEEL CONSTRUCTION INSTITUTE e-mail: c.king@steel-sci.com
Address:  Silwood Park
GB- ASCOT (BERKSHIRE) SL5 7QN
=) TNO
Responsible:  Prof. A.CW.M.VROUWENVELDER Direct line: +(31) 15/284 20 66
Organisation: TNO Fax: +(31) 15/284 39 90
TNO CENTRE FOR FIRE RESEARCH e-mail:
Address:. Van Mourik Broekmanweg 6
NL-2628 XE DELFT

Contract N° Reference N° Budget (€) Funding (€) Duration Dates Starting Ending Actual

7210-SA/522 F6.2/94 1.677.055 958.800 48 (Mths) ates: 1/07/1994 30/06/1998 30/06/1998
Title: Competitive steel buildings through Natural Fire Safety Concept
OBJECTIVES AND CONTENTS

Theaim of thisresearch isto collect and complete existing worl dwide know-how

in natura fire engineering in order to form a consistent state of the art

Natural Fire Safety Concept (NFSC). This NFSC - including the performance of

entire steel structures, natural fire curves and active fire protection measures

- will then be applied to the design of real buildings throughout Europe.

A design method will be established to provide the means of calculating natural

heating conditions, function of the presumed fireload and rate of heat release,

the ventilation conditions, the building or compartment geometry, the efficiency

of sprinklers, the influence of automeatic openings and compartmentation.

Probabilistic procedures will also be established to quantify the fire danger

which depends upon, on the one hand, the building contents, the type and use of

the building, and on the other hand, on the active fire protection measures.

This should lead to a classification defining either far morerealistic

requirements than the present | SO fire requirements (R30, R60 or R90), or the

final naturd fire curve which would have agreater probability of occurring.
State of progress:  Research completed; publication EUR N° 20360
Partners

(CO) PROFILARBED

Responsible:  Mr Jean Baptiste SCHLEICH Direct line: +(352) 5313 21 30
Organisation: PROFILARBED Direct fax: +(352) 53 1321 99
PROFILARBED-RECHERCHES e-mail: jb.schleich@profilarbed.lu
Department: RPS Department
Address: 66, rue de Luxembourg
LU-4009 ESCH-SUR-ALZETTE
P) BCSA
Responsiblee Mr P.J. WILLIAMS Telephone: +(44) 171/839 85 66
Organisation: BCSA Fax: +(44) 171/976 16 34
THE BRITISH CONSTRUCTIONAL STEELWORK e-mail:
Address: 4 Whitehall Court
Westminster
GB- LONDON SW1A 2ES
() CREA
Responsible:  Dr. Ing. Sandro PUSTORINO Telephone: +(39) 0586/834 339
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Organisation: STRUCTURA ENG. Fax: +(39) 0586/834 010
STRUCTURA ENGINEERING e-mail: strueng@tin.it
Address. ViaBorra35
IT-57123 LIVORNO
(P) CTICM
Responsible: Mr Joél KRUPPA Direct line: +(33) 1/30 85 20 86
Organisation: CTICM Direct fax: +(33) 1/30 85 25 30
CENTRE TECHNIQUE INDUSTRIEL DE LA e-mail: jkruppa@cticm.com
CONSTRUCTION METALLIQUE
Address. Domaine de Saint-Paul
102 Route de Limours
FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX
P) ECCS
Responsible: Mr Robert SALKIN Telephone: +(32) 2/762 04 29
Organisation: ECCS Fax: +(32) 2/762 09 35
EUROPEAN CONVENTION FOR e-mail: eccs@steelconstruct.com
CONSTRUCTIONAL STEELWORK
Address. Avenue des Ombrages 32/36 bte 20

BE-1200 BRUXELLES

P FUNDACION LABEIN

Responsible:
Organisation:

Department:
Address:

Dr. Fernando ESPIGA
FUNDACION LABEIN
FUNDACION LABEIN
Automotive and Steel

Parque Technologico de Bizkaia
CI/Geldo, Edificio 700
ES-48160 DERIO

Direct line:
Direct fax:
e-mail:

+(34) 94/607 34 75
+(34) 94/607 33 49
espiga@labein.es

(P)  UNIV BOCHUM

Responsible:  Prof. Dr.- Ing. Rolf KINDMANN Direct line: +(49) 234/322 8575
Organisation: UNIV BOCHUM Direct fax: +(49) 234/321 46 16
RUHR UNIVERSITATSKASSE BOCHUM e-mail: stahlbau@r z.ruhr-uni-bochum.de
Department: Lehrstuhl fur Stahl- und Verbundbau
Address:  Universitétstrasse 150
DE-44801 BOCHUM
P) FOSTA
Responsible:  Dr.-Ing. Richard A. WEBER Direct line: +(49) 211/6707 856
Organisation: FOSTA Direct fax: +(49) 211/6707 840
FORSCHUNGSVEREINIGUNG e-mail: richard.weber @stahlforschung.de
STAHLANWENDUNG eV.
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
=) TNO
Responsiblee MSc. L. TWILT Direct line: +(31) 15/284 23 07
Organisation:  TNO Direct fax: +(31) 15/284 39 55
TNO BOUW e-mail: l.twilt@bouw.tno.nl
Address. LangeKleiweg 5
Rijswijk
NL-2600 AA DELFT
P) ULG
Responsible:  Dr. Jean-Marc FRANSSEN Direct line: +(32) 4/366 92 65
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Organisation: ULG
UNIVERSITE DE LIEGE

Department: Service Ponts et Charpentes-Institut Génie Civil

Address: Quai Banning 6
BE-4000 LIEGE

Direct fax:

+(32) 4/366 95 34

e-mail: jm.franssen@ulg.ac.be

Contract N° Reference N° Budget (€) Funding (€)

7210-SA/523 F6.3/94 877.184

Duration
502.046 42 (Mths)

Starting

Dates:

Ending Actual

1/07/1994 31/12/1997 31/12/1997

Title: Development of unified European design rulesfor steel sheet pilesand introduction into part 5 of Eurocode 3

OBJECTIVESAND CONTENTS

Theaim of this research project isto carry out experimental tests and
numerical smulations on Stedl Sheet Pile sections (SSP-sections), in order to
determine the design resistances of SSP-sections, in accordance with the
principleslaid down in Eurocode 3, Part 1.1, and with respect to the
interaction of local and global effects such as the soil-structure interaction,

mentioned in Eurocode 7 (Action effects).

The basis for the development of principles and application rules for the design
of SSP-sectionsin conformity with Eurocode 3, part 1.1 and Eurocode 7 will be
established, based on the results of the experimental tests and numerical

simulations and a code proposal will be worked out for introduction to CEN/TC250

for drafting Eurocode 3, Part 5 (Piling).

State of progress:  Research completed; publication EUR N° 20034

Partners
(CO) PROFILARBED

Responsible:  Mr Jean Baptiste SCHLEICH

Direct line:

+(352) 5313 21 30

Organisation:. PROFILARBED Direct fax: +(352) 5313 21 99
PROFILARBED-RECHERCHES e-mail: jb.schleich@profilarbed.lu
Department: RPS Department
Address: 66, rue de Luxembourg
LU-4009 ESCH-SUR-ALZETTE
P) BRITISH STEEL
Responsible: Dr. Mark O'CONNOR Direct line: +(44) 1709/825 377
Organisation: CORUS UK Direct fax: +(44) 1709//825 377
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail: mark.o'connor @cor usgr oup.com
CENTRE
Address: Moorgate Road
GB- ROTHERHAM S60 3AR
P) K RUPP HOESCH
Responsible:  Dipl.-Ing. Johannes ZENTGRAF Direct line: +(49) 231/844 64 01
Organisation: KRUPP HOESCH Direct fax: +(49) 231/844 61 62
KRUPP HOESCH STAHL e-mail:

Address; Alte Radstrasse, 27
DE-44120 DORTMUND
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Contract N°
7210-SA /424

Reference N°
F6.4/94

Budget (€) Funding (€)
1.536.000  921.600

Starting Ending Actual
1/07/1994 31/12/1997 31/12/1997

Duration

42 (Mths) Dates.

Title: Composite bridge design improvement for high speed railways

OBJECTIVESAND CONTENTS

High speed railway trains bring new problems to bridge design which may limit
the development of steel or composite railway bridges and may resultin
authorities selecting the concrete solution.

It isthusfelt necessary to undertake a new research activity to remove

technical drawbacks, to provide an answer to the objections raised by national
authorities, and also to transfer the know-how available in various European
countries in order to improve and promote the use of constructional steel in the
European High Speed Railway System.

State of progress:
Partners
(CO) CREA
Responsible:
Organisation:

Dott. Ing. Fabrizio RISTORI
STRUCTURA ENG.
STRUCTURA ENGINEERING
ViaBorra35

IT-57123 LIVORNO

Address:

Research completed; publication EUR N° 20035

Telephone:
Fax:

e-mail:

+(39) 0586/834 339
+(39) 0586/834 010
strueng@tint.it

CTICM
Responsible:
Organisation:

P
Mr Bruno CHABROLIN
CTICM

CENTRE TECHNIQUE INDUSTRIEL DE LA
CONSTRUCTION METALLIQUE

Steel Construction
Domaine de Saint-Paul
102 Route de Limours

FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX

Department:
Address:

Direct line:

Direct fax:

e-mail:

+(33) /30852051
+(33) 1/30 85 20 47
bchabr ol @cticm.com

GROOTINT
Responsible:
Organisation:

P
Mr H. TUINENBURG
GROOTINT

GROOTINT DORDRECHT
P.O.Box 54

NL-3330 AB ZWIINDRECHT

Address:

Telephone:
Fax:
e-mail:

+(31) 78/625 05 52
+(31) 78/612 54 31

FOSTA
Responsible:
Organisation:

)
Dr.-Ing. Richard A. WEBER
FOSTA

FORSCHUNGSVEREINIGUNG
STAHLANWENDUNG e.V.

Sohnstrasse 65
DE-40237 DUSSELDORF

Address:

Direct line:
Direct fax:
e-mail:

+(49) 211/6707 856
+(49) 211/6707 840
richard.weber @stahlfor schung.de

Contract N°
7215-CA/806

Reference N°
F6/T3.1/94

Budget (€) Funding (£)
1.058.975  434.506

Duration
42 (Mths)

Starting Ending Actual

Dates:

1/07/1994 31/12/1997 31/12/1997

Title: Behaviour of a multistorey, steel framed building subjected to natural fire effects

OBJECTIVESAND CONTENTS

The aim of this proposal isto demonstrate to Regulatory Authoritiesin EC
Member States and to the public at large, the inherent fire resistance and the
true behaviour of Multistorey Steel Framed Buildings subjected to natura fire
effects and to establish confidence in the Natural Fire Safety Concept to be
used for the future designs of Multistorey Steel Framed Buildings, leading to an
increased market share for stedl in the construction sector.

State of progress:  Research completed; publication EUR N° 20029

Partners
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(CO) BRITISH STEEL
Responsible:  Dr. David MARTIN

Organisation: CORUSUK

CORUS UK LTD - SWINDEN TECHNOLOGY

CENTRE
Moorgate Road

GB- ROTHERHAM S60 3AR

Address:

Direct line:
Direct fax:
e-mail:

+(44) 1709/82 51 32
+(44) 1709/82 55 32

david.martin@cor usgroup.com

CTICM
Responsible:
Organisation:

P
Mr Joél KRUPPA
CTICM

CENTRE TECHNIQUE INDUSTRIEL DE LA
CONSTRUCTION METALLIQUE

Domaine de Saint-Paul
102 Route de Limours

FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX

Address:

Direct line:
Direct fax:

+(33) 1/30 8520 86
+(33) 1/30 85 25 30

e-mail: jkruppa@cticm.com

TNO
Responsible:
Organisation:

P)
MSc. L. TWILT
TNO

TNO BOUW

Lange Kleiweg 5
Rijswijk

NL-2600 AA DELFT

Address:

Direct line:
Direct fax:
e-mail:

+(31) 15/284 23 07
+(31) 15/284 39 55
|.twilt@bouw.tno.nl

Contract N°
7215-CA/405

Reference N°
F6/T3.2/94

Budget (€) Funding (€)
6.292.938  2.493.300

Duration
54 (Mths)

Starting

Dates: 10711094 31/12/1997 31/12/1998

Ending Actual

Title: Application of steel in urban habitats

OBJECTIVESAND CONTENTS
The main objective of the project is the design, construction, validation and

demonstration of steel-intensive components and/or sub-assemblies as gpplied to

urban habitats.

The innovative aspects consist in giving aesthetic/architectural /functional
validity to the above-mentioned components, designed to be as modular and
competible as possible.

This project isamultipartner project based on three main lines: housing (low
rise buildings), temporary architecture, refurbishment (high rise buildings).
Demonstration constructions will be assembled on sitesin different countries,
and particular care will be taken in the proper reporting and dissemination of
overdl results.

State of progress:
Partners
(CO) csv
Responsible:
Organisation:

Dr. GiulianoBUZZICHELLI

CsSMm

CENTRO SVILUPPO MATERIALI SPA
Viadi Castel Romano 100/102
1T-00128 ROMA

Address:

Research completed; publication EUR N° 20033

Direct line:
Direct fax:
e-mail:

+(39) 06/505 52 72
+(39) 06/505 52 02

g.buzzicheli@c-sm.

it

BRITISH STEEL
Responsiblee Mr D.A. GRIFFITHS
Organisation: CORUSUK
CORUS UK LIMITED
Heol Cefn Gwrgan
GB- PORT TALBOT SA13 2EZ

P

Address:

Telephone:
Fax:
e-mail:

+(44) 1639/87 22 87
+(44) 1639/88 46 48

COCKERILL-ARCELOR
Responsibles Mr Lucien RENARD

P

15/09/2005
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Organisation: COCKERILL Fax: +(32) 4/367 98 98
RECHERCHE ET DEVELOPPEMENT DE e-mail:
COCKERILL SAMBRE
Address: boulevard de Colonster B57
Campus Universitaire du Sart Tilman
BE-4000 LIEGE
P) CREA
Responsible:  Dott. Ing. Fabrizio RISTORI Telephone: +(39) 0586/834 339
Organisation: STRUCTURA ENG. Fax: +(39) 0586/834 010
STRUCTURA ENGINEERING e-mail: strueng@tint.it
Address: ViaBorra35
IT-57123 LIVORNO
P) CTICM
Responsible: Dr. JacquesBROZZETTI Direct line: +(33) 1/30 85 20 51
Organisation: CTICM Fax: +(33) /3052 75 38
CENTRE TECHNIQUE INDUSTRIEL DE LA e-mail: jbrozze@cticm.com
CONSTRUCTION METALLIQUE
Address: Domaine de Saint-Paul
102 Route de Limours
FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX
P) FOSTA
Responsible:  Dr.-Ing. Richard A. WEBER Direct line: +(49) 211/6707 856
Organisation: FOSTA Direct fax: +(49) 211/6707 840
FORSCHUNGSVEREINIGUNG e-mail: richard.weber @stahlforschung.de
STAHLANWENDUNG eV.
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) scl
Responsiblee Dr. R. Mark LAWSON Direct line: +(44) 1344/623 345
Organisation: SCI Direct fax: +(44) 1344/622 944
THE STEEL CONSTRUCTION INSTITUTE e-mail: m.lawson@steel-sci.com
Address:  Silwood Park
GB- ASCOT (BERKSHIRE) SL5 7QN
P) TWI
Responsible: Dr. G.C. McGRATH Telephone: +(44) 1223/891 162
Organisation: TWI Direct fax: +(44) 1223/89 12 84
THE WELDING INSTITUTE e-mail:
Address. GRANTA PARK
Great Abington
GB- CAMBRIDGE CB1 6AL
P) TNO
Responsible: Ir AW.TOMA Direct line: +(31) 15/284 23 46
Organisation:  TNO Direct fax: +(31) 15/284 22 11
TNO CENTRE FOR FIRE RESEARCH e-mail: a.toma@bouw.tno.nl
Address:  Van Mourik Broekmanweg 6

NL-2628 XE DELFT

(P)  USINOR

Responsiblee Mr Jean DALSHEIMER Direct line: +(33) 1/41 25 61 31
Organisation: USINOR Direct fax: +(33) 1/41 25 61 70
USINOR e-mail: jean.dalsheimer @usinor.com
Department: Direction Développement Construction
Address: 173/ 179 Boulevard Félix Faure
FR-93532 AUBERVILLIERS CEDEX
15/09/2005 DGRTD G.5
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P) VVG
Responsible: Mr T. PAULY Telephone: +(49) 211/82 90
Organisation: VVG Fax: +(49) 211/82 96 76
VERLAG UND VERTRIEBSGESELLSCHAFT e-mail:
MBH

Address: Breite Strasse 69
DE-40213 DUSSELDORF

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-SA/902 F6.1/95 994500  397.800 28 (Mths) Dates:  1/00/1995 31/01/1998 31/01/1998

Title: Low-energy steel housefor cold climates

OBJECTIVESAND CONTENTS

The main objective of this project isto demonstrate by experimental buildings

that steel can be used economically in low-energy housing in acold climate

using previoudly developed sections, components and solutions. The objectiveis

to reduce the costs of hesting energy in the experimental houses by about 50 %

compared with conventionaly constructed houses. The results of this

demonstration project will be that:

- two experimental low-energy steel houses will be constructed (one with
prefabricated components and the other with pre-cut sections);

- heating energy requirements for these houses will be of the order of 50 %
compared with conventiona housing;

- suitability for commercid production of certain components will be tested in
practice;

- design and construction guidelines will be produced for architects, engineers

State of progress:  Research completed; publication EUR N° 20031
Partners
(MC) RAUTARUUKKI

Responsible:  Dipl. Ing. Pekka AROMAA Direct line: +(358) 9/41 77 63 11
Organisation: RUUKKI Direct fax: +(358) 9/41 77 63 73
RAUTARUUKKI OYJ e-mail: pekka.aromaa@rautaruukki.com

Address: Suolakivenkatu 1
FI-00810 HEL SINKI

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-SA/129 F6.1/96 1144500  686.700 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Useof high strength steel S460

OBJECTIVESAND CONTENTS

The main objective of this project is to overcome the obstacles to the use of

S 460 stedls through aresearch programme. The available design and execution
rules based on research results and experience in fabrication will be checked.

On the basis of thisinformation, atest programme will be defined for areas

not yet covered. Ruleswill be developed for areas where more detailed
information is necessary.

State of progress:  Research completed; publication EUR N° 20104

Partners
(CO) RWTH
Responsible:  Dr.-Ing. Benno HOFFMEISTER Direct line: +(49) 241/8025 183
Organisation: LEH.STAHLB RWTH Direct fax: +(49) 241/8022 140

LEHRSTUHL FUR STAHLBAU, RWTH AACHEN e-mail: hoff@stb.rwth-aachen.de
Address: Mies-van-der-Rohe Strasse, 1

DE-52074 AACHEN

P) CTICM
Responsible: Mr Yvan GALEA Direct line: +(33) 1/30 85 20 58
Organisation: CTICM Direct fax: +(33) 1/30 85 21 34

CENTRE TECHNIQUE INDUSTRIEL DE LA e-mail: ygalea@cticm.com
CONSTRUCTION METALLIQUE

Address: Domaine de Saint-Paul
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102 Route de Limours

FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX

(P)  PROFILARBED

Responsible:
Organisation:

Department:
Address:

Mr Louis-Guy CAJOT
PROFILARBED

Profil ARBED S.A.

Service RPS

66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

Direct line: +(352) 53/13 21 83
Direct fax: +(352) 53/13 21 99
e-mail: lg.cajot@arcelor.com

P) UNIV KARLSRUHE

Responsible:  ProfDr.Eur.-Ing R.S. PUTHLI Direct line: +(49) 721/608 40 74
Organisation: UNIV KARLSRUHE Direct fax: +(49) 721/608 40 78
UNIVERSITAT KARLSRUHE (TH) e-mail: ram.puthli@bau-ver m.uni-karlsruhe.de
Department: Versuchsanstalt fur Stahl, Holz und Steine
Address. Kaiserstrasse, 12
DE-76131 KARLSRUHE
P) BU
Responsible: Dipl.-Ing. Christian SCHMITT Telephone: +(49) 202/439 24 15
Organisation: BU Fax: +(49) 202/439 29 01
BERGISCHE UNIVERSITAT WUPPERTAL e-mail:
Address: Pauluskirchstrasse, 7
DE-42285 WUPPERTAL
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-SA/525 F6.2/96 901500  540.900 36 (Mths) Dates:  1/07/1996 30/06/1999 30/06/1999

Title: Modelling and predesign of steel and composite structures

OBJECTIVESAND CONTENTS

Predesign of structures s often based on the old allowable stress methods
rather than the more efficient limit stateslaid down in Eurocodes 3 and 4
which will soon become obligatory in Europe. This research project intendsto
develop guidance on the use of Eurocodes: guidelines for the selection of the
most appropriate solution, recommendations for structural modelling, for
global analysis, checking of members, etc., and also to prepare practical

tools (handbooks, design aids, tables, charts, software, etc.) for predesign

of steel and composite structures.

State of progress:

Partners

Research completed; publication EUR N° 20323

(CO) PROFILARBED

Responsible:
Organisation:

Address:

Mr Marc MEYRER
PROFILARBED

Profil ARBED S.A.

66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

Direct line: +(352) 53 13 21 22
Direct fax: +(352) 5313 21 99

e-mail: marc.meyrer @profilarbed.lu

(P)  CTICM

Responsible:
Organisation:

Address:

Mr Yvan GALEA
CTICM

CENTRE TECHNIQUE INDUSTRIEL DE LA
CONSTRUCTION METALLIQUE

Domaine de Saint-Paul
102 Route de Limours

FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX

Direct line: +(33) 1/30 85 20 58
Direct fax: +(33) 1/30 85 21 34
e-mail: ygalea@cticm.com

(P) RWTH

Responsible:
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Organisation: RWTH Direct fax: +(49) 241/8022 140
RWTH - INSTITUTE OF STEEL CONSTRUCTION e-mail: sed@stb.rwth-aachen.de
Address: Mies-van-der-Rohe Strasse 1
DE-52074 AACHEN

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-SA/526 F6.3/96 1.093.000  655.800 36 (Mths) Dates: 1/07/1996 30/06/1999 30/06/1999

Title: Development of a new soil investigation procedur e deter mining the installation of piling and the impact on the environment

OBJECTIVESAND CONTENTS

The am of this research project is to develop acomprehensive concept for the
most efficient and environmentally friendly sheet pile installation method.
Based on theoretical models and computer programs, new field testing
procedures will be established which use specially developed equipment
consisting of instrumented probes and driving units. The goal isto regain

lost market share and to provide new applications for steel sheet pile
structures resulting in higher demand and increased production of this
important steel product.

State of progress:  Research completed; publication EUR N° 20334
Partners
(CO) PROFILARBED

Responsible: Mr Marc MEYRER Direct line: +(352) 53 13 21 22
Organisation:. PROFILARBED Direct fax: +(352) 5313 21 99
Profil ARBED S.A. e-mail: marc.meyrer @pr ofilarbed.lu

Address: 66, Route de Luxembourg
LU-4009 ESCH-SUR-ALZETTE
P) BRITISH STEEL

Responsible: Dr.D.M.WELLER Telephone: +(44) 1709/825 154
Organisation: CORUS UK Fax: +(44) 1709/825 337
CORUSUK LTD - SWINDEN TECHNOLOGY e-mail:
CENTRE

Address: Moorgate Road
GB- ROTHERHAM S60 3AR

(P)  MRC (KHI)

Responsible:  Mr Friedrich SCHILY Telephone: +(49) 201/809 24 45
Organisation: MRC (KHI) Fax: +(49) 201/809 24 49
MRC TECHNIQUE SERVICES (MTS) e-mail:

Address: Frohnhauser Strasse 75
DE-45143 ESSEN

Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual

7210-SA/842 F6.4/96 1235000  741.000 42 (Mths) Dates:  1/07/1996 31/12/1998 31/12/1999

Title: Development of the use of stainless steel in construction

OBJECTIVESAND CONTENTS

Stainless stedl is gaining usage in the construction industry dueto its
durability, maintainability, fire resistance and aesthetic merits. However,
design standards do not allow its full potential to be realised, leading to
increased costs and restricted usage. This project intends to promote the use
of stainless stedl through the development of structural design guidance
generated by research involving testing and numerical anaysis. The research
will produce design software and rules for inclusion in Eurocode 3: Part 1.4.

State of progress:  Research completed; publication EUR N° 20030
Partners

(CO) sClI
Responsible:  Dr. Bassam BURGAN Direct line: +(44) 1344/623 345
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Organisation: SCI Direct fax: +(44) 1344/622 944
THE STEEL CONSTRUCTION INSTITUTE e-mail: b.burgan@steel-sci.com
Address:  Silwood Park
GB- ASCOT (BERKSHIRE) SL5 7QN
P) AVESTA SHEFFIELD
Responsible:  Prof. Hans NORDBERG Telephone: +(46) 8/613 36 33
Organisation: AVESTAPOLARIT Fax: +(46) 8/20 84 81
AVESTAPOLARIT RESEARCH FOUNDATION e-mail: hans.nordber g@avestapolarit.com
Address. P.O.Box 16377
SE-103 27 STOCKHOLM
P) CSM
Responsible:  Dr. Massimo BARTERI Direct line: +(39) 06/505 53 56
Organisation: CSM Direct fax: +(39) 06/505 54 52
CENTRO SVILUPPO MATERIALI SPA e-mail: m.barteri@c-s-m.it
Address: Viadi Castel Romano 100/102
1T-00128 ROMA
P) OUTOKUMPU
Responsible:  Dipl.-Ing. Raimo VIHERMA Telephone: +(358) 16/45 21
Organisation:. OUTOKUMPU Direct fax: +(358) 16/45 32 95
OUTOKUMPU STAINLESS OY e-mail: raimo.viherma@outokumpu.com
Address: Tornion tehtaat
F1-95400 TORNIO
P) FOSTA
Responsible:  Dr.-Ing. Richard A. WEBER Direct line: +(49) 211/6707 856
Organisation: FOSTA Direct fax: +(49) 211/6707 840
FORSCHUNGSVEREINIGUNG e-mail: richard.weber @stahlforschung.de
STAHLANWENDUNG eV.
Address:  Sohnstrasse 65
DE-40237 DUSSEL DORF
P) U&A
Responsible:  Dr. Henri GIRAUD Direct line: +(33) 3/8585 77 20
Organisation: U&A Direct fax: +(33) 3/85 85 79 56
CENTRE DE RECHERCHE DE GUEUGNON e-mail: henri.giraud@ugine.usinor.com
Department: Centre de Recherches de Gueugnon
Address:  Usine de Gueugnon
Place des Forges
FR-71130 GUEUGNON
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7210-PR/059 F6.1/97 1.480.000  893.400 42 (Mths) Dates:  1/07/1097 31/12/2000 31/12/2000

Title: Design tools and new applications of cold-formed steel in buildings

OBJECTIVESAND CONTENTS

The rapid growth of the use of thin-walled steel in the building and
construction sectorsis predicted in Europe. The objective of thisresearch
project isto produce practica design tools for applications of cold-formed
steel members and sheeting. The results of the project will promote the use of
harmonised and reliable design aids and methods in Europe. It is estimated
that in the medium term the project will lead to a potentia increase of the
market for cold-formed steel products up to 200,000 tonnes ayear.

State of progress:  Research completed; publication EUR N° 20324

Partners

(CO) sClI
Responsiblee Dr. R. Mark LAWSON
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Organisation:

Address:

SCI

THE STEEL CONSTRUCTION INSTITUTE
Silwood Park

GB- ASCOT (BERKSHIRE) SL5 7QN

Direct fax:
e-mail:

+(44) 1344/622 944
m.lawson@steel -sci.com

P BROLLO PROFILATI

Responsible: Mr Giorgio MAGNANI Telephone: +(39) 0362/616 1
Organisation: BROLLO PROFILATI Fax: +(39) 0362/62 46 29
BROLLO PROFILATI SP.A. e-mail:
Address: ViaFilippo daDesio, 75
IT-20033 DESIO
P) ccs
Responsible:  Mr Constantine| OANNIDIS Telephone: +(30) 1/802 37 66
Organisation: CCS Fax: +(30) /805 17 30
COMPUTER CONTROL SYSTEMS SA e-mail: dinos@ccs.gr
Address: Kifisias Avenue, 94-96
GR-15125 ATHENS
P) CTICM
Responsibles  Mr Said BARAKA Direct line: +(33) 1/30 85 20 52
Organisation: CTICM Fax: +(33) /3052 75 38
CENTRE TECHNIQUE INDUSTRIEL DE LA e-mail:
CONSTRUCTION METALLIQUE
Address: Domaine de Saint-Paul
102 Route de Limours
FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX
P) LEH. STAHLBRWTH
Responsible:  Prof. Dr.-Ing. Gerhard SEDLACEK Direct line: +(49) 241/8025 177
Organisation: RWTH Direct fax: +(49) 241/8022 140
RWTH - INSTITUTE OF STEEL CONSTRUCTION e-mail: sed@stb.rwth-aachen.de
Address: Mies-van-der-Rohe Strasse 1

DE-52074 AACHEN

(P)  RAUTARUUKKI

Responsiblee Mr Tarmo MONONEN Direct line: +(358) 9/41 77 63 53
Organisation: RAUTARUUKKI Direct fax: +(358) 9/41 77 63 73
RAUTARUUKKI OYJ e-mail: tarmo.mononen@r autar uukki.com
Address: Fredrikinkatu 51-53
FI-00101 HEL SINKI
=) TNO
Responsible: Ir AW.TOMA Direct line: +(31) 15/284 23 46
Organisation:  TNO Direct fax: +(31) 15/284 22 11
TNO CENTRE FOR FIRE RESEARCH e-mail: a.toma@bouw.tno.nl
Address:  Van Mourik Broekmanweg 6
NL-2628 XE DELFT
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Reference N°
F6.2/97

Contract N°
7210-PR/060

Budget (€) Funding (€)
1425500  855.300

Starting Ending Actual
1/07/1997 31/12/2000 31/12/2000

Duration

42 (Mths) Dates.

Title: Natural fire safety concept: full scale tests, implementation in the Eurocodes and development of a userfriendly design tool

OBJECTIVESAND CONTENTS

A natural fire concept, instead of the usual procedure based on the SO curve,

taking into account the Active Fire Safety Measuresisaglobal approach which

will greatly increase the competitivity of steel buildings because it enables

the cost of insulating materials to be reduced or avoided. The objectives of

thisresearch are;

- to perform some tests to complete experimental data and to validate fully the
Natural Fire Safety Concept;

- to include this Natural Fire Safety Concept in the Eurocodes;

- to produce a user-friendly design tool to disseminate use of the method.

State of progress:  Research completed; publication EUR N°

Partners

(CO) PROFILARBED
Responsible:  Mr Jean Baptiste SCHLEICH
PROFILARBED
PROFILARBED-RECHERCHES
Department: RPS Department
Address: 66, rue de Luxembourg
LU-4009 ESCH-SUR-ALZETTE

Direct line: +(352) 5313 21 30
Direct fax: +(352) 5313 21 99
e-mail: jb.schleich@pr ofilarbed.lu

Organisation:

=) BRE
Responsible:  Dr. David MOORE
Organisation: BRE
BUILDING RESEARCH ESTABLISHMENT LTD
Address. BucknallsLane
Garston
GB- WATFORD, HERTFORDSHIRE WD25 9X X

Direct line: +(44) 1923/66 45 78
Direct fax: +(44) 1923/66 40 96
e-mail: mooredb@bre.co.uk

(P)  CTICM

Responsible: Mr Joél KRUPPA Direct line: +(33) 1/30 85 20 86

Organisation: CTICM

Address:

CENTRE TECHNIQUE INDUSTRIEL DE LA
CONSTRUCTION METALLIQUE

Domaine de Saint-Paul
102 Route de Limours

FR-78470 SAINT-REMY -LES-CHEVREUSE
CEDEX

Direct fax: +(33) 1/30 85 25 30

e-mail: jkruppa@cticm.com

P) DSTV
Responsible: Dipl.-Ing. Volker HULLER Direct line: +(49) 211/67078 05
Organisation: DSTV Fax: +(49) 211/67078-20
DEUTSCHER STAHLBAU-VERBAND (DSTV) e-mail: contact@deutscher stahlbau.de
Address:  Sohnstrasse 65
DE-40237 DUSSELDORF
=) TNO
Responsiblee MSc. L. TWILT Direct line: +(31) 15/284 23 07
Organisation: TNO Direct fax: +(31) 15/284 39 55
TNO BOUW e-mail: |.twilt@bouw.tno.nl
Address. LangeKleiweg 5
Rijswijk
NL-2600 AA DELFT
P) VTT
Responsible:  Dr. Matti KOKKALA Direct line: +(358) 9/456 48 00
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Organisation: VTT Direct fax: +(358) 9/456 70 07
VTT BUILDING AND TRANSPORT e-mail: matti.kokkala@uvtt.fi
Address: Kivimiehentie 4
F1-02044 ESPOO
Contract N° Reference N° Budget (€) Funding (€) Duration Starting Ending Actual
7215-PP/010  TF6.1/97 1.950.000  975.000 54 (Mths) Dates:  1/07/1997 31/12/2000 31/12/2001

Title: Demonstration of pre-fabricated modular steel construction in the renovation of multi-storey residential buildings

OBJECTIVESAND CONTENTS

Theaim of this project isto demonstrate the use of steel-based products,
especially modular units, in the renovation of existing concrete and masonry
buildings. Aspectsto be examined include economic, technical, social and
environmental. Objectiveswill be achieved through documented experimental
projects, dissemination material and presentation at technical exhibitions.
Work will concentrate on the renovation of three multi-storey residential
buildings, two in Finland and onein the UK. Final results will be presented
as guiddlines, models and forms by which advanced steel-based products and
concepts can be used most competitively in such projects.

State of progress:  Research completed; publication EUR N° 20595 EN

Partners
(CO) RAUTARUUKKI
Responsible:  Dipl. Ing. Pekka AROMAA Direct line: +(358) 9/41 77 63 11
Organisation: RUUKKI Direct fax: +(358) 9/41 77 63 73
RAUT