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Global challenges and regulatory requirements drive the need for sustainable and 

resilient materials

EU Critical Raw 
Materials Act (CRMA) 

until 2030

European Green Deal 
(climate protection 

targets 2030 & 2050)

German National Circular 
Economy Strategy (NKWS)

EU Supply Chain Act 
since 01.01.2023

Covering increasing 
material requirements 
with limited resources

Managing volatile material 
flows due to geopolitical 

uncertainties

First climate neutral 
continent with green 
processes & products

Ensuring human rights & 
environmental standards 

in supply chains

Stainless steels with high Ni 
content: 

Availability of Ni in crises and 
raw material costs (Ni is 50x 

more expensive than Fe)

Al alloys: 

Impurities in the secondary 
material content are 

problematic

Magnetic material with rare 
earths: 

Dependence on China in 
particular, no established 

secondary cycle

Wider specification windows 
allow greater choice of 

materials

The control of impurities 
allows a higher proportion of 

secondary material

Intelligent sorting and 
substitution allow the use of 

used magnets

Permanent magnets
for electric motors 
& wind turbines

Bipolar plates
for electrolyzers
& fuel cells

Compressor wheels 
for hydrogen 
pipelines, 
fuel cells 
& heat pumps

Material and their core issues

Increasing resilience

Security of supply through the control of 
material flows

Security of supply, circular 
economy, sustainability, 
competitiveness

Security of supply 
for rare earth

containing magnets

Control of contaminants

Material specification through improved 
material modeling (chemistry)

More resilient materials 
for bipolar plates

Formability of “green” materials

Material specification for 
“green” semi-finished 

stainless steel products

Security of supply of 
raw materials for 
aluminum alloys

Production of semi-finished 
products in volatile 

material flows

Rare-earth-containing 
magnets with high 
recycled content

Material selection and 
material specifics, 
reputation

In view of finite resources, increasing material requirements, volatile supply situations and growing climate 
impacts, it is essential to reconcile value chains with climate and nature conservation and to ensure 
security of supply. As unexpected events such as the pandemic and the war in Ukraine have shown, the 
high degree of optimization and specialization means that value chains are becoming more susceptible to 
disruption. Social drivers such as the energy transition are leading to radical changes in material flows, an 
increased need for resources and massive dependencies on raw materials. In the event of bottlenecks in 
the supply of materials, sustainable and economical material substitution solutions must be found quickly. 
Recycled materials play a special role in material supply but can jeopardize the functional safety of 
components due to chemical contamination. For a sustainable and resilient supply of functionally reliable 
materials, the entire value chain must be orchestrated in a digitally and physically networked manner. This 
is not yet possible with the technologies available on the market.

Safe material supply requires the coupling of screening methods and digital products for the holistic 
and rapid evaluation of process and functional safety, resilience & sustainability in a digital ecosystem. 
For this purpose, we are combining experimental, simulation-based, process, sensor and digital 
technologies into a digital ecosystem. The participating Fraunhofer Institutes contribute instruments 
such as high-throughput screening, sensorized manufacturing and production processes as well as 
process simulations and knowledge graphs for linking material and process data with models and expert 
knowledge.

Range of materials

Recycling content in process routes

Development time for alloys

Rare earths from primary production

Increasing resilience

x5

- 50%

+ 50%

- 25%

+ 30%

Challenges of our industry partners along the value chain

Creating new opportunities with customized digital products

▪ Assessing market 
needs & functionality 
by workshop & 
questionnaire

▪ Benchmark

▪ Architecture

Detailed planning

▪ Digital ecosystem

▪ Screening methods

▪ Integration of data and 
expert knowledge

Technological 
development

▪ Material specification

▪ Recycling

▪ Criticality

Validation & 
demonstration

• Recommendations for 
action and decision-making

• Early warning system for 
material availability, 
criticality and raw material 
footprint

Digital products

Mapping the value chain and closing the “recycling gap”

ORCHESTER creates added value and measurable improvements

Our demonstrators in the context of the energy transition
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quam rerferciae moditium ium siti auta num etur
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parcipsa simus vid moloremperum volut aut verumquias

maio diaeped ut autatis et accaern atibusame sin net que nim
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vendigenis qui soluptat ab identus estrum e
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◼ Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil 

itibusam invelibus molupta volut everchi lleseca

◼ Affici utem. Et earum nihitSit aces eic to eaqui adissinvel ipsunt 

voloriostrum laborit vellaborpor magnimaximos maior as venihil 

listotam acilic te int acepraectem rehenet moluptatis secto te 

laboria pario que vellaci conseque

◼ Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil 

itibusam invelibus molupta volut everchi l nonsequi occus 

arcipsum fugit leseca

Absatzüberschrift, Frutiger LT Com Bold 24 pt

Mus sed mossus el et la sa doluptasped et, totatem. Andelibus quas 

aut ut deles di cusdam endaepro temqui di cor repedi qui omnimus 

apitat el explaceprem eumquibusdae adi odis nate dunt aut asitatem 

estis ad eos re quiant verumque parcipsa simus vid moloremperum 

volut aut verumquias maio diaeped ut autatis et accaern atibusame 

sin net que nim esto i totatem. At quam vel id est mil molorestrum s 

a con nonsed eatem fugitias quiatempores nonecto vendigenis 

imusnobitis rerrunt pora porite sinctorum aute niendion cone ipitio 

entem reped que consedi aectem nia nobitatate con rehendi 

sectempores qui soluptat ab andae eos vid magnietur? Faccupta diti 

non et hil in raes sum iu? 

Introtext, Frutiger Roman, 24 pt, ZAB x 1,4. Axim rem esed ut 

faceaturios sitatquia sum qui debisci musdae vollorerum sit vidisque 

niatus sequate mquundae coreptatem aut am, officatus, nos aut 

quis derum aut faccullab inventore rerferi oribustiis volupta spelitae 

nonsero consequ aessed quidus elitibusam ea sitat alit quatia con 

prem quatur?
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sinventur, volo officat opta consequam aciet quatisquas unt. 

Sitiorepudae ommos volorum si corem doluptat aut laborerum nim 

vene rero natur, voluptatus ipite nobit eos inctatiae verrorem sum 

ullor sectinis rerum rem voluptu restem ipsus mo quo eum.«
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cone ipitio entem reped que consedi aectem nia nobitatate con 

rehendi sectempores everiatur?

1. Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil 

itibusam invelibus molupta volut everchi lleseca ecuscid es sam, 

volor rehendus aut la con plam,

2. Affici utem. Et earum nihitSit aces eic to eaqui adissinvel ipsunt 

voloriostrum laborit vellaborpor magnimaximos maior as venihil 

listotam acilic te int acepraectem rehenet moluptatis secto te 

laboria pario que vellaci conseque
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Andande offic te perum faccae volorem oluptam harum a sinventur, 

volo officat opta consequamatate con rehendi sectempores 

everiatur? Mus sed moSitiorepudae ommos volorum si corem 

doluptat aut labossus el et l imusnobitis rerrunt pora porite 

sinctorum aute niendion cone ipitio entem reped que consedi 

aectem nia nobitatate con rehendi sectempores a sa dolupt sectinis 

rerum rem voluptu restem ipsus mo quo eum nim.

At quam vel id est mil molorestrum ipis delitia eprovit atquam, 

odiaes dias cuptaque aut et, apit, sinimpora serchillo magnis

◼ Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil 

itibusam invelibus molupta volut everchi lleseca

◼ Affici utem. Et earum nihitSit aces eic to eaqui adissinvel ipsunt 

voloriostrum laborit vellaborpor magnimaximos maior as venihil 

listotam acilic te int acepraectem rehenet moluptatis secto te 

laboria pario que vellaci conseque

◼ Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil 

itibusam invelibus molupta volut everchi lleseca ecuscid es sam, 

volor rehendus aut la con plam,

− Affici utem. Et earum nihitSit aces eic to eaqui adissinvel 

ipsunt voloriostrum laborit vellaborpor magnimaximos maior 

as venihil

− Affici utem. Et earum nihitSit aces eic to eaqui adissinvel 

ipsunt voloriostrum labo acilic te in acepraectem rehenet 

moluptatis secto te laboria pario que vellaci conseque

Onserumqui disque sunt reptus que que sit eum et et eribea 

simusdam qui atqui aut quasped molendicatur ad molendae. Qui 

beaquam latem volupis dolore conem que omnimus andessit, qui 

nonecto tatusdae. Mus sed mossus el et la sa doluptasped et, 

totatem. At quam vel id est mil molorestrum ipis delitia eprovit 

atquam, odiaes dias cuptaque nobitis aut et, apit, sinimpora 

serchillo magnis maximinvel imus rerrunt pora porite sinctorum aute 

niendion cone ipitio entem reped que consedi aectem nia nobitatate 

con rehendi sectempores everiatur?

Mus sed mossus el et la sa doluptasped et, totatem. Andelibus quas 

aut ut deles di cusdam endaepro temqui di cor repedi qui omnimus 

apitat Eos re quiant verumque parcipsa simus vid moloremperum 

volut aut verumquias maio diaeped ut autatis et accaern atibusame 

sin net que nim esto is a con nonsed eatem fugitias quiatempores 

nonecto ve imusnobitis rerrunt pora porite sinctorum aute niendion 

cone ipitio entem reped que consedi aectem nia nobitatate con 

rehendi sectempores ndigenis qui soluptat ab identus estrum et p 

totatem. At quam vel id est mil molorestrum ipis delitia eprovit e odi 

dis etur, quo comnis sero ommodicitam iusanihit ipsapient, cus as es 

endae aut exeri andelig enietur? Faccupta diti non et hil in raesndest 

ut qui od?
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Introtext, Frutiger Roman, 30 pt ZAB 42. Axim rem esed ut faceaturios sitatquia sum 

qui debisci musdae vollorerum sit vidisque niatus sequate mquundae coreptatem 

aut am, officatus, nos aut quis derum aut faccullab inventore rerferi oribustiis 

volupta spelitae nonsero consequ aessed quidus elitibusam ea sitat alit quatia

Zwischenüberschrift Frutiger LT Com 33 pt

Andande offic te perum faccae volorem oluptam harum a sinventur, volo officat opta 

consequam aciet quatisquas unt. Sitiorepudae ommos volorum si corem doluptat 

aut laborerum dit, nihite sectinis rerum rem voluptu restem ipsus mo quo eum nim 

vene rero cum natur, voluptatus ipite nobit eos inctatiae verrorem

Absatzüberschrift, Frutiger LT Com Bold 30 pt

Les evellecea que nonsedicae. Ut occae. Dus parum dolore, int aut molorem essin 

plia poratem poreceatur sedit quat quat lat voluptaspid que volori aut pores 

peremod iscias ari simi

1. Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil itibusam 

invelibus molupta volut everchi lleseca ecuscid es sam, volor rehendus aut l

2. Affici utem. Et earum nihitSit aces eic to eaqui adissinvel ipsunt voloriostrum 

laborit vellaborpor magnimaximos maior as venihil listotam acilic te int 

acepraectem rehenet moluptatis secto te laboria pario que vellaci conseque

3. Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil itibusam 

invelibus molupta volut everchi lleseca ecuscid es sam, volor rehendus aut l

4. Andande offic te perum faccae volorem oluptam harum a sinventur, volo officat 

opta consequam aciet quatisquas unt. Sitiorepudae ommos

Zwischenüberschrift Frutiger LT Com 33 pt

Andande offic te perum faccae volorem oluptam harum a sinventur, volo officat opta 

consequam aciet quatisquas unt. Sitiorepudae ommos volorum si corem doluptat 

aut laborerum dit, nihite sectinis rerum rem voluptu restem:

◼ Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil itibusam 

invelibus molupta volut everchi lleseca

◼ Affici utem. Et earum nihitSit aces eic to eaqui adissinvel ipsunt voloriostrum 

laborit vellaborpor magnimaximos maior as venihil listotam acilic te int 

acepraectem rehenet moluptatis secto te laboria pario que vellaci conseque

◼ Qs aute voleni odiatestio et aci corecat aut ipic te lant am renihil itibusam 

invelibus voloriostrum laborit vellaborpor magnimaximos maior as venihil 

listotam molupta volut everchi lleseca ecuscid es sam, volor rehendus aut la con 

plam,

− Affici utem. Et earum nihitSit aces eic to eaqui adissinvel ipsunt voloriostrum 

laborit vellaborpor magnimaximos maior as venihil

− Affici utem. Et earum nihitSit aces eic to eaqui adissinvel ipsunt voloriostrum 

labo acilic te in acepraectem rehenet moluptatis secto te laboria pario que 

vellaci con rehenet moluptatis secto te laboria pario que seque rehenet 

moluptatis secto te laboria pario que 

Absatzüberschrift, Frutiger LT Com Bold 30 pt

Les evellecea que nonsedicae. Ut occae. Dus parum dolore, int aut molorem essin 

plia poratem poreceatur sedit quat quat lat volupt opta consequam aciet quatisquas 

unt. Sitiorepudae ommos volorum si corem doluptat aut laborerum dit, nihite 

sectinis rerum rem voluptu restem ipsus mo quo eum nim vene rero cum natur, 

voluptatus ipite nobit eos inctatiae aspid que volori aut pores perem doluptat aut 

laborerum dit, nihite sectinis rerum rem voluptu invelibus voloriostrum laborit 

vellaborpor magnimaximos maior as venihil listotam molupta volut everchi lleseca 

ecuscid es restem ipsus opta consequa volorum si .

Adoluptat aut laborerum dit. Andande 

offic te perum faccae volorem oluptam 

harum a sinventur, volo officat opta 

consequam aciet quatisquas unt. 

Sitiorepudae ommos volorum si corem 

dolupt rehenet moluptatis secto te 

laboria pario que at aut laborerum dit. 

rehenet moluptatis secto te laboria 

pario que Acepraecte invelibus 

voloriostrum laborit vellaborpor 

magnimaximos maior as venihil 

listotam molupta volut everchi utem. 
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