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#include "ComputeElasticityTensor.h"
#include "libmesh/libmesh.h"
#include <algorithm>

#include <cmath>

#include "libmesh/point.h"

#include "libmesh/utility.h"

registerMooseObject("SolidMechanicsApp", ComputeElasticityTensor);

InputParameters

ComputetlasticityTensor ::validParams()

{
InputParameters params = ComputeElasticityTensorBase::validParams();
params.addClassDescription("Compute an isotropic elasticity tensor for elastic constants that "

"change as a function of material properties");

params.addRequiredParam<Real>("K", "K for the material.");
params.addParam<Real>("pa", 98100, "pa for the material.");
params.addParam<Real>("n", 1, "n for the material."”);

return params;

ComputeElasticityTensor ::ComputeElasticityTensor(const InputParameters & parameters)
: ComputekElasticityTensorBase(parameters),

_K(getParam<Real>("K")),
_pa(getParam<Real>("pa")),
_n(getParam<Real>("n")),

_S30(declareProperty<Real>("S30")),
_S30_old(getMaterialPropertyOld<Real>(_base_name + "S30")),

_stress_old(getMaterialPropertyOld<RankTwoTensor>(_base_name + "stress"))

{

// all tensors created by this class are always isotropic
issueGuarantee(_elasticity_tensor_name, Guarantee:ISOTROPIC);



void
ComputetlasticityTensor :initQpStatefulProperties()
{
_S30[_ap] = 0.0;
}

void
ComputeElasticityTensor ::computeQpElasticityTensor()

{
Point direction_dummy;
Real ps3 = -RankTwoScalarTools::maxPrincipal(_stress_old[_gp], direction_dummy);

Real Et = _K * _pa * pow(_S30_old[_gp] / _pa, _n);

_CijkLfillSymmetriclsotropicEandNu(Et, nu);
_elasticity_tensor[_gp] = _Cijkl;

if (ps3 > _S30_old[_gp])

{
_S30[_gp] = ps3;
}
else
{
_S30[_gp] = _S30_old[_gp];
}

}



