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Stress Tensor
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The Cauchy Stress Tensor

Non‐polar media
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tΔS DefineΔS
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The Cauchy Stress Tensor
Tangent surfaces have the same traction vector
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Conjugate stress/strain rate measures

Power provided by external forces
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Conjugate stress/strain rate measures
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Conjugate stress/strain rate measures
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Conjugate stress/strain rate measures

The kinetic energy is,

9
www.simytec.com



Conjugate stress/strain rate measures

: stored or dissipated by the material

and             are energy conjugate
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Conjugate stress/strain rate measures
Ki hh ff t tKirchhoff stress tensor

and             are energy conjugate

Eulerian tensor

Symmetric tensor
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Conjugate stress/strain rate measures
Fi t Pi l Ki hh ff t tFirst Piola‐Kirchhoff stress tensor
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Conjugate stress/strain rate measures
Fi t Pi l Ki hh ff t tFirst  Piola‐Kirchhoff  stress  tensor
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Conjugate stress/strain rate measures
S d Pi l Ki hh ff t tSecond Piola‐Kirchhoff stress tensor
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Symmetric tensor



Conjugate stress/strain rate measures
S d Pi l Ki hh ff t tSecond Piola‐Kirchhoff stress tensor
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Conjugate stress/strain rate measures
S d Pi l Ki hh ff t tSecond Piola‐Kirchhoff stress tensor
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Conjugate stress/strain rate measures
S d Pi l Ki hh ff t tSecond Piola‐Kirchhoff stress tensor
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Conjugate stress/strain rate measures
S d Pi l Ki hh ff t tSecond Piola‐Kirchhoff stress tensor
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Conjugate stress/strain rate measures
H k t tHencky stress  tensor
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It is shown that only for isotropic material
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