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.| Constitutive Modeling

* “A constitutive equation demonstrates
a relation between two physical
quantities that 1s specific to a material
or substance and does not follow
directly from physical laws” (J. Fish,
2014, Practical Multiscaling, Wiley)

* Essential for the solution of structural
boundary value problems
o Provide mathematical closure

° Introduce material physics
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3‘ Constitutive Modeling Utilization
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4‘ Constitutive Models
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* Capabilities both for
production and
research/development
models
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.| Model Creation

* Identify existing or create new models to address needs

> Focus on continuum, phenomenological models

° Span a variety of different descriptions

Free Energy Description
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.| Model Coding

* Identify/come-up with novel integration schemes for
different models

o Robustness

° Accuracy
> Speed

Traditional Newton-Raphson Trust-Region Based Approach
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7‘ Model Testing

* LAME Models subject to automated testing

> Done regularly to ensure consistent, correct responses

° Unit and regression testing

° Preference for analytical tests
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8‘ Model Documentation L]

* Documentation of models
essential for adoption/utilization
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* LAME Manual provides details

Library of Advanced Materials for

Engineering (LAME) 4.54 on model theory,
T implementation, and user guide

Engineering Sciences Center

» Importantly LAME Manual also
documents series of verification
tests for different models
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