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Alloys discovered

Cr-Cr:Ta alloys Combustor alloy RR1000 grain growth
Intermetallics, 48, 62 Acta Materialia, 61, 3378

Ni disc alloy Mo-Hf forging alloy Mo-Nb forging alloy
EP14157622 EP14161255 EP14161529
US 2013/0052077 A2 US 2014/223465 US 2014/224885
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Detecting errors
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Detecting errors

Database YS Predicted YS

Alloy | MPa I MPa #O
Aluminum, 5083, 116.79 190.55 -20.2

wrought, H112

Found and confirmed erroneous entries:
8 in yield stress, 4 in melting point, 7 in density
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Fragmented database

Composition YS UTS Hardness
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Fragmented database

Composition YS UTS Hardness Computed YS
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Merging experiment with simulation
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Merging experiment with simulation
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Merging experiment with simulation
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Standard artificial intelligence
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Enhanced artificial intelligence
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Recursive artificial intelligence

Start

Missing data

—
Take average l

—» Available data
Composition Artificial
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Choice of basis set

Alloys Polymers

Composition Filler type and volume
Heat treatment Properties



Polymers: all data present
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Polymers: all data present
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Polymers: 50% training data missing
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Polymers: entry missing filling information
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Polymers: tensile modulus vs density
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Polymers: tensile modulus vs density
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Confirmed 9 errors, predicted and verified 8 missing values



Route to exploitation
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Summary

Artificial intelligence tool that can handle fragmented data
Discover four new alloys that are experimentally verified

Materials database verification and analysis
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