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Material Informatics

It takes 20 years to go from material discovery to commercial use

Materials Genome Initiative— is a federal initiative for discovering, manufacturing, and deploying
advanced materials twice as fast and at a fraction of the cost compared to traditional
methods. Announced by Obama in 2011.

Material Informatics — application of informatics (statistics, data science, machine learning, Al, etc.)
to materials science and engineering to improve the understanding, development, and
discovery of materials.

T Faster: Accelerating the transition from materials discovery to commercial deployment. Alexander H. King. https://www.osti.gov/pages/servlets/purl/1556925
2T.W. Eagar, Technology Review, 98, 43 (1995)
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Predictive Models

« Continuous features
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« Categorical features
o Element 3
o Element 4
o Testtype
o Processing method
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Sequential Learning
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Inverse Design Workflow
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Extract microstructure properties
Use to build PSP models

Web application

SOA segmentation

ML algorithms
Property prediction
PSP Relationships
Optimization
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Automatic Microstructure Analysis
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Layer thickness
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Surrogate Modeling
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Surrogate Modeling

Macroscale Microscale
Classical Lamination Theory (CLT) Generalized Method of Cells (GMC)

Matrix

—— Fiber

Inputs: strain increment (e), Inputs: local strain (€)
homogenized stiffness (C) Material properties (m)
Damage (d,)

Outputs: global stress,
local strain (g) Outputs: homogenized stiffness (C)
Updated damage (d,,1)
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Surrogate Modeling

Macroscale Microscale

Classical Lamination Theory (CLT) Neural Network Surrogate

Matrix

Inputs: strain increment (e), Inputs: local strain (€)
homogenized stiffness (C) Material properties (m)
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Outputs: global stress,
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Updated damage (d,,1)
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Surrogate Modeling

Strain tensor
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Surrogate Modeling
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Conclusion

Most technology is limited by available materials
Batteries, jet engines, spaceships, processers, wind turbines, iron man suits

Accelerating materials development accelerates the future

Materials Informatics is accelerating materials development
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