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Materials-by-Design
Process

Mechanism-Based
Approach

Representative Volume Element-to-Continuum Modeling and Design

Damaged state  with 
micro-cracks 

Equivalent fictitious 
undamaged state

Micromechanical damage modeling (RVE‐Scale)

Preserve damage
dependent anisotropy

Parameterize damage for continuum modeling

Mesomechanical modeling of canonical experiments

Optimize microstructure for energy absorption

High Rate Experimental Techniques
Real time damage visualization 

via Adv. Photon Source
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Six Decades of Loading 

High rate interphase characterization
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Remarkable plas c deforma on 
without any substan al 
degrada on in strength, 

elas city, and Tg. 
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Molecular  
Rearrangement 

Embedded PRS 

Similar 
Composi ons 

Polymer network isomers with improved thermal and 
mechanical proper es were developed. Modified 

systems had elevated toughness and Tg, and without 
any substan al degrada on in strength and modulus. 

dPRS 

Molecular Design and Synthesis
MD of interphase Molecular design and synthesis of tough matrices

10‐9 m

10‐6 m

10‐3 m

10‐1 m

100 m


