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Integrated Computational Materials 

Engineering (ICME) 

Å Materials are heterogeneous 

Å Properties are function of chemistry and 

microstructure, which are a result of processing (strain, 

cooling rate, etc.) 

Å Smaller statistical distributions locally 

Å ICME ï New paradigm for structural materials design 

Goal: Develop and validate modeling capability to predict 

processing-structure-performance relationships 

Adapted from D. Furrer, et al. 

Adapted from J.C. Williams. 
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Void variability in laser processed 
Ti-6Al-4V 

Tensile variability (due to texture) in 
electron beam processed Ti-6Al-4V 

Local Processing Challenges: 

Additive Manufacturing 

Global processing variables are not sufficient to represent local 

processing ï will drive óvariabilityô 

Oak Ridge National Lab 

E Schwalbach, MA Groeber, J Miller 
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Residual Stress in Additive 

Manufacturing 

Wang Z, Denlinger E, Michaleris P, Stoica AD, Ma D, 
Beese AM. 2017. Mater. Des. 113:169-177 

Residual stress in laser processed IN625 
Measured with neutron diffraction 

Rapid solidification and complex thermal histories 

Leading to residual stress, geometrical distortion, damage, etc 
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Materials Informed Data Driven Design 
of Additive Structures (MID3AS) 

Community Challenges Actionable Materials Forecasts 

Validation & 

Benchmarking of 

Current Forecasts 

High-fidelity Detailed Processing, Structure & 

Property Characterization 

Microstructure - Texture 

Highly-Pedigreed AM Builds 


