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Nonlinear Elasticity

Neo Hooke llI

The Neo Hooke material law is fully nonlinear in the displacements and the strains. It can there-
fore be used for large displacement/large strain calculations.

For nearly incompressible material it may be advantageous to split the free energy into a volumet-
ric and isochoric part where the isochoric part is independent of det determinant of the deforma-
tion graident. The free energy function we consider for this case is given as
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W = %K(J—1)2+%U(J rc—3) (EQ 1)

with the right Cauchy Green strain tensGrsand the material constarks  (bulk modulus) jand
(shear modulus). J represents the determinant of the deformation gdadiefft| = |1+ Oul
The 2nd Piola Kirchhoff stresstensor can now be derived as

s = KJ(I-1)- %uJ_Z/ tregc + % (EQ2)

wherel is the second order unit tensor. The elasticity tensor is given as

C = Cp + G, (EQ3)
where
Cor = (2¢3*-kI)CT O C = 2kI(I-D)I _, (EQ 4)
and
., = %uJ_Z/ 3%”0 coctocloni-10ct+uc e (EQ5)
with the fourth order tensofll c*l] Ikl — [C_l]ik[C_l]jI



To choose this material for the calculation within the SCOREC analysis framework the image-
Class of the group “deformable material” has to be set to “Neo Hooke material 1.

Example:

AttCase *casel = mngr.newCase(“uniaxial tension”,"problem specification”);
ModelAssociation *ModelAss = c1l->newModelAssoc();
{
AttGroup *d = mngr.newGroup(*,"deformable material”);
d->imageClass(“Neo Hooke materia III");
AttinfoDouble *kappa = mngr.newDouble(“kappa”,’kappa”);
AttinfoDouble *mu = mngr.newDouble(“*mu”,"mu”);
*kappa = 7999.47,
*mu = 0.8;
d->add(kappa);
d->add(mu);

ModelAss->add(d);
casel->add(d);
}
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