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Solid Mechanics Analysis by Customizing Material Constitutive Relation
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Numerical analysis technology based on physics is an important technology to support the future smart
society, Society 5.0. In the numerical analysis of solid mechanics, whether or not the constitutive relation
of materials can be set correctly is directly linked to the validity of the calculation. In this research, we
considered to customize and freely set the constitutive relation of materials that are not implemented in

the analysis software.
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EXPORT int eval (double e[ ]
double s[6

// Input: Green-Lagrange strain tensor
f’ Qutput: Second Piola-Kirchhoff stress

double D[6][6], f’ Output: Jacobian of stress
int =nPar, / Input: MNumber of material paramaters
double *par, f’ Input: par[0] = E, par[l1] = nu

int =nStates, ;," Input: Nutber of states
double *states) { // States, nStates-vector

int i,
double E, nu, T:

// Check inbuts
if (nPar[0] = 3)
raturn 1

J/ only two parameters needed, F and nu
// error code | = “Wrong number of parameters”

if (nStates[0] '=0) /f simple linear elastic, no states needed
return 2: // error code 2 = “Wrong number of states”
// Read input parameters from parameter vector
T = par[2].
E = par[0]+T:
nu = par[1]:
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