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WE ARE ESA

EUROPE’S GATEWAY TO 
SPACE

22 Member States, 5000 employees

Exploration and use of space for 
exclusively peaceful purposes

HQ in Paris, 7 sites across Europe 
and a spaceport in French Guiana

€5.72 billion = €12 per European per year

WHAT

WHY

WHERE
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Presenter
Presentation Notes
Who:  Austria, Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Luxembourg, the Netherlands, Norway, Poland, Portugal, Romania, Spain, Sweden, Switzerland and the United Kingdom. Slovenia is an Associate Member. Bulgaria, Croatia, Cyprus, Malta, Latvia, Lithuania and Slovakia have cooperation agreements with ESA. Canada takes part in some ESA programmes under a Cooperation Agreement.ESA and the EU are two different organisations but they work together with the same goal: to benefit European citizens. They work together on projects that represent about 20% of ESA’s budget. Employees: 2300 permanent staff; the rest are provided by European industry to work on site as local contracted experts.When: The idea for an independent European space organisation developed in the 1960s. Two existing organisations, ESRO for space research and ELDO for launchers, were merged in May 1975 to form ESA.Where: choose which Establishments to highlight, covering all will make the presentation longer than 5’. How much: 85% of ESA’s budget is spent on contracts to industry in ESA Member States. Citizens of Europe can enjoy the results, for just €12 per year.Pie charts by programme and MS: http://www.esa.int/About_Us/Welcome_to_ESA/Funding
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Materials and Processes for Space Applications
 The Space Environment:

o Most demanding and hostile operational environment for materials and structures

o Space environment starts on Earth: Manufacturing / Assembly / Poor Workmanship / Inappropriate 
Storage / Corrosive Environment 

o Static / Acoustic / Dynamic Qualification Testing / Transport

o Lift-Off and Launch Phases: High Vibrations / Acoustics / Shocks / Thermal Fluxes / Bird Strikes

o On-Orbit/On-Planet: Vacuum / High Solar and Cosmic Radiations / Extreme Thermal Cycling and Local 
Thermal Conditions (e. g. Re-Entry, Planetary Specific) / Hyper-Velocity Impact (Micro-Meteroids / 
Space Debris) / Atomic Oxygen / Biological Treats (Manned Spaceflight / Planetary Specific 
Conditions)

o Demisability

 Space Materials and Processes Supply Chain Specific Challenges:

o Omnipresent need for low mass and low volume

o Very High Performances / High Reliability with no repair/maintenance options 

o Small / Highly Complex Structures operating on highly demanding missions/environment

o Small Production Series/Small Procurement volumes reducing the influence on supply chain, limiting 
availability of tailored materials and alloys and associated manufacturing processes

o REACH/RoHs further restricting the already challenging supply chain
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 Mainly Used Steel/Stainless Steel and Their Applications:
o Austenitic: 304 and 316, general purpose, most commonly used, A286: High 

strength fasteners

o Ferritic: 430 and 430F: good properties and easily machined, used on 
mechanisms

o Martensitic: 440C, 15-5PH, 17-4PH: Bearings, gears, mechanisms where 
wear resistance is required

o Nickel- and Cobalt-base super-alloys (e. g. Inconel 718 widely used on 
structural and propulsion systems applications)

o Overall main applications: Propulsion systems, bearings, mechanisms, 
reaction wheels, actuators, tanks, structures, ground support equipment and 
ground structures

 Current Industrial Landscape:
o Space was originally limited in terms production volumes, hence reducing 

the environmental footprint of space related manufacturing

o However: Recently larger production volumes more and more required for 
satellite mega-constellations (particularly in the Navigation, Earth 
Observation and Telecommunication markets) and launchers manufacturing

o Opportunity: Spinning-in technologies from larger manufacturing domains 
(e. g. aviation, automotive, etc.), maximizing Industry 4.0 cross-fertilization 

Stainless Steel for Space Applications
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 Clean Space and Advanced Manufacturing:
o ESA took the lead to reduce the Carbon-foot print of its space missions

o Clean Space and Advanced Manufacturing Cross-Cutting Initiatives 
created in order to identify and mature for space applications “greener” 
materials and manufacturing processes ensuring same performances 
of the original “dirty” technologies

o Showing the example as an Agency and fostering further buying-in 
effect

 Strategic Lines of Actions:
o LCA (Life Cycle Assessment) issued for each space mission as well as 

each material/processes application

o Citric Acid Passivation replacing Nitric Acid Passivation (carcinogenic)

o Additive Manufacturing (reducing material used by 50 to 90%, hence 
reducing produced/transported/wasted/recycled material, reducing CO2 
footprint)

o Solid State Joining Technologies (reducing manufacturing steps, need 
for chemicals, reducing fumes, spattering, etc.)

o Smart Manufacturing (optimising supply chain, reducing manufacturing 
steps, maintenance, consumables, etc.) 

o Virtual Storage (maximising products/consumables utilisation)

o Systematic Recycle (Planetary Exploration – Settlement approach)

ESA Clean Space and Advanced Manufacturing Initiatives

Advanced Manufacturing
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Thank you for your attention!

tommaso.ghidini@esa.int
www.esa.int
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