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Designing a new material — what is required ?
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Properties: Yield stress

Collect data for yield stress from 2248 alloys
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Properties: Yield stress

Collect data for yield stress from 2248 alloys
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Properties: Yield stress

Collect data for yield stress from 2248 alloys
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Properties: Yield stress
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Properties: Yield stress and hardness
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Properties: Yield stress and hardness
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Properties: Yield stress and hardness

&8z UNIVERSITY OF

“§> CAMBRIDGE




=
=

ibr

UNIVERSITY OF
CAMBRIDGE

Phase equ




Properties: y' fraction

Calculate grid of
F(y,y')(nniinAl’nCr’nCOJnMO!nTi>
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Properties: y' fraction
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Properties: y' fraction
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Designing a new material — what is required ?
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Concurrent materials design

Disc
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Case study: RR1000
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Case study: improved disc alloy
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Case study: improved disc alloy

Cost
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Yield stress
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Yield stress

0 200 400 600 800 1000
Temperature / C

28 UNIVERSITY OF

“§> CAMBRIDGE



Yield stress
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Oxidation
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Oxidation

Mass gain / mgcm 2
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Case study: improved disc alloy
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Concurrent materials design
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Concurrent materials design

Discovery algorithm Mo-Hf forging alloy Mo-Nb forging alloy
Patent GB1302743.8 (2013) Patent GB1307533.8 (2013) Patent GB1307535.3 (2013)

RR1000 grain growth Ni disc alloy Ni combustor liner
Acta Materialia, 61, Rolls-Royce invention Rolls-Royce invention
3378 (2013) NC12261 (2012) NC13006 (2013)
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