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Introduction2

As we apply strain, how much does the sample heat up?
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As we apply strain, hot much does the sample heat up?

NHTSA, 2015 Honda Fit Report
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Rosakis, P. et al. Journal of the Mechanics and Physics of Solids, 2000 Jones, A. et al. Tech Report, Sandia National Laboratory
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Plastic heating:
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Plastic heating:

convection radiation

Fraction of plastic work 
converted to heat

Rosakis, P. et al. Journal of the Mechanics and Physics of Solids, 2000 Jones, A. et al. Tech Report, Sandia National Laboratory
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0 0

convection radiation

Fraction of plastic work 
converted to heat

Small in many test conditions

Rosakis, P. et al. Journal of the Mechanics and Physics of Solids, 2000 Jones, A. et al. Tech Report, Sandia National Laboratory

Plastic heating:
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IRT and DIC determine 
temperature gradients

Rosakis, P. et al. Journal of the Mechanics and Physics of Solids, 2000 Jones, A. et al. Tech Report, Sandia National Laboratory
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Tensile testing specimen
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Clamped ends
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Tensile testing specimen
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Boundary condition on clamped ends:  
model as constant T or insulated
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Boundary condition on clamped ends:  
model as constant T or insulated



Results – fractional convection losses12

304L stainless steel Copper



Results – sensitivity13
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Results – convection coefficient fitting14
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