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ABSTRACT: In this paper, a new constitutive model for ductile materials was proposed. This model can describe the material
degradation due to the evolution of isotropic damage during elasto-platic deformation. The plastic flow rule was derived under the
framework of thermodynamic approach of continuum damage mechanics (CDM) in which plastic strain, hardening parameters and
isotropic damage were taken as thermodynamic state variables. And the process to determine material constants for constitutive model

using an experimental data was presented.
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Fig. 1 Concept of isotropic damage model (Kachanov, 1958)
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Table 1 Dissipation variables in plastic damage problem

Flux variables Conjugated forces

plastic strain g, stress — 0
kinematic strain A back stress a
effective plastic strain P isotropic hard stress R
isotropic damage d  energy release rate Y
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Table 2 Material constants for plastic deformation and isotropic
damage evolution model

Material constants Value
Elastic modulus E 73600 MPa
Poisson’ s ratio vy 035
Yield stress 0, 350 MPa
Isotropic hardening parameters c 31

n 0.36
Damage evolution parameters a 14
£ 117
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