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Theoretical and Computational Mechanics of Materials Group

• Fundamental coupling of mathematics, materials science, and 
theoretical/computational mechanics of materials.

• The design, use, and computational representation of materials 
for applications involving extreme loading conditions remains a 
key research area.

• We seek to develop physically-based theory and computational 
tools to describe real material behaviors at a mechanistic level 
demonstrated through experiments.

• Our vision is to offer new approaches to the study and prediction 
of multi-physics events taking place within materials exposed to 
extreme loading.



Ductile damage models

Theoretical and Computational Mechanics of Materials Group



Non-Schmid Crystal Plasticity
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Intersecting slip systems

Self and coplanar systems
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Slip resistance

Micro-mechanics of Additively Manufactured Materials
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Experiment - Solid 
Simulation - Dashed

As-Built AM

Wrought

AM - Recrystallized

Wrought
Grain size = 15.9 µm
ρ0 = 9.0 × 107 mm2

Additively
Manufactured
Grain size = 4.4 µm
ρ0 = 2.3 × 108 mm2

Additively
Manufactured
+ heat treated
Grain size = 18.8 µm
ρ0 = 9.0 × 107 mm2

316L Stainless Steel

In Collaboration with MST-8 
Los Alamos National Laboratory
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Probabilistic Twin 
Nucleation
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Thermal Activated 
Propagation & Growth

Deformation Gradient Outside Twin

Deformation Gradient Within Twin

Explicit Deformation Twin Representation
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Shock Loaded Ti Bi-crystal
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Deformation Twinning

Phase Transformation

Thermo-mechanics of Single Crystal Phase Transformation
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Computational Framework for Adiabatic Shear Banding

Quadrature Rule with 
band size and 
position

Global Level Set via 
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Single Crystal Stored Energy of Cold Work

Polycrystal OFHC Cu
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Contact Email:  cbronkhorst@wisc.edu

UW Web Site:  https:/directory.engr.wisc.edu/ep/Faculty/Bronkhorst_Curt/

Group Web Site:   https://uwtcmmg.wiscweb.wisc.edu/group-overview/

To Learn More
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