St. Venant Kirchhoff UMAT

This routine assumes a constant stiffness in the material configuration

U = 1E :C: E
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with the stiffness tensor
Crixr = NijOpr + 1 [0ik051 + 8310

and the Green Lagrange strain

E= [E"F -1
The 2. Piola Kirchhoff stress then reads
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It is transformed to the Kirchhoff stress by
T=FSE"

The cauchy stress g is in relation to the Kirchhoff stress 7 via
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For the UMAT needs the consistent tangent in the spatial configuration a incremental form is adopted
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Thereby d is
d= Sym@v w= SkW(,Da l= E-Eil
At first equation [4] is differentiated after time

S=C:E

Now equation [5] is differentiated after time
t=ESET + ESET + FSFT =17+ 1" + F[C: EJET

The rate of Green Lagrange strain is substitued with [7]

t=1r+7l" +FC: [F"dFF" = [d+w]r + 1[d — w] + FC : [FTdFE™"

The Jaumann rate of the Kirchhoff stress reads
v .
T=1+71Ww—wr
Now equation is inserted into (|12))
T=1d+dz+EC: [FTdF|ET

The for the hypoelastic/update Lagrange scheme required tangent reads
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