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Trapped atoms
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Theory P.O. Bugnion, J. Lofthouse & GJC, PRL 111, 045301 (2013)
P.O. Bugnion & GJC, PRA 87, 060502(R) (2013)
Experiment A.N. Wenz et al. arXiv:1307.3443 (2013)
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Electron gas

Theory GJC, A.G. Green & B.D. Simons, PRL 103, 207201 (2009)

Experiment S. Lausberg et al. PRL 109, 216402 (2012)
Huxley group, in preparation (2013)
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Concurrent materials design
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Properties: y' fraction

Calculate grid of
F(y,y')(nniinAl’nCr’nCOJnMO!nTi>
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Properties: y' fraction

Calculate grid of
F(y,y')(nniinAl’nCr’nCOJnMO!nTi)

Generate neural network model
and uncertainty
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Properties: y' fraction
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Calculate grid of
F(y,y’)(nni!nAl’nCr!nCOJnMo’nTi)

Generate neural network model
and uncertainty

: |

Calculate phase equilibrium
and uncertainty




Properties: y' fraction
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Calculate grid of
F(y,y’)(nni!nAl’nCrinCOJnMo’nTi)

Generate neural network model
and uncertainty

: |

Calculate phase equilibrium
and uncertainty

Large uncertainty




Designing a new material — what is required ?
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Concurrent materials design

Disc
alloy
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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

Density
Resistivity

Y' precipitate

Phase stability
Solvus

Yield stress

UTS

Stress rupture
Low cycle fatigue
Elongation
Weldability
Oxidation

11.7 $lb™

8.9 uQcm

1049 MPa
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Yield stress
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Yield stress
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Yield stress
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Oxidation

Mass gain / mgem ™2
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Oxidation

Mass gain / mgcm 2

20 40 60 80 100
Time / hours

82 UNIVERSITY OF

“§> CAMBRIDGE



Oxidation

Mass gain / mgcm 2
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Case study: improved disc alloy

Cost

Density
Resistivity

Y' precipitate

Phase stability
Solvus

Yield stress

UTS

Stress rupture
Low cycle fatigue
Elongation
Weldability
Oxidation
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Partners

Materials Solutions

Rolls-Royce
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Heat treatments

Reduce
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Heat treatments
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Concurrent materials design
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Concurrent

Few atoms in a trap Electron gas _ :
materials design
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	Alloys by design
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