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Modern material discoveries



Materials case study: rubber
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Materials case study: rubber
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Potential energy in enormous band



Jet engine



Jet engine: turbine discs



Designing a new alloy – what is required ?

Cost

Density

Fatigue life
Creep

Oxidation
resistance

Corrosion
resistance

Processibility

Fracture
toughness Yield strength

Required
properties

for new alloy



Multidimensional design space

and 4 different manufacturing processes

Cr Co Mo W Ta Nb Al

Ti Fe Mn Si C B Zr

Cu N P V Hf Mg Ni



The Gordian knot



The elemental Gordian knot
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Untangling the elemental Gordian knot
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Training the neural network



Testing the yield stress



Testing the yield stress



Testing the yield stress



Summary

Used artificial intelligence to discover new materials

Discovered four new alloys, experimentally verified their properties, 12 patents

Further work with Rolls-Royce plc, Samsung, Granta Design, BP plc
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