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Review - constitutive models for hyperelastic materials

Goal: develop an exact stress-strain law that describes large
deformations of elastomeric materials in the ‘rubbery’ regime

Assumptions:

* Local Action C=F'F

» Perfectly Reversible
» History independent

We will show that the constitutive law must have the following

structure:

Specificinternal energy & =&(C,0)

Specificentropy ~ s=5(C.0)

Specific Helmholtz free energy v =y/(C,0)

Material stressresponse function X = i(C? o)
Material heat flux response function Q =Q(C,t9)

Notes: Other equivalent forms/relations exist
Other less general forms are also often used
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Deformation Gradient

Cauchy-Green Strains

Nominal Stress

Material Stress

Referential Heat Flux

Dissipation Inequality
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