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Finite Element Analysis of the Structural Material by
the Theory of Continuum: Damage Mechanics
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S. J. Kim, W. D. Kim

ABSTRACT

A theory of continuum damage mechanics based on the theory of materials of type N was

developed and its nonlinear finite element approximation and numerical simulation was carried
out. To solve the finite elastoplasticity problems, reasonable kinematics of large deformed solids
was introduced and constitutive relations based on the theory of materials of type-N were
derived. These highly nonlinear equations were reduced to the incremental weak formulation
and approximated by the theory of nonlinear finite element method. Two types of problems,
compression moulding problem and pure bending problem, were solved for aluminum 2024.
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Table1 Mechanical properties of Aluminum

2024
Young's Modulus E 724x10" Pa
Poisson's Ratio v 033
Shear Modulus - G | 276x10°Pa
Initial damage __—
threshold Dy 135%107sec
Hardening constant m 25
Initjal Hardness constant by 115 Pa
Ultimate Hardoess constant { b, 145 Pa
Dimension order I 1 ]
Damage constant o 0.00019 J
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