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Abstract

This paper details the development of an isotropic elastic-damage constitutive model for polymeric foam based on irreversible
thermodynamics to consider the growth and coalescence of voids. The constitutive equations describe the material behavior
sustaining unilateral damage. To facilitate finite element analysis, the material properties for specific types of polymeric foams are
applied to the developed model; the model is then implemented in ABAQUS as a user-defined material subroutine. To validate the
developed damage model, the simulated results are compared to the results of a series of tensile tests on various polymeric foams.
The proposed damage model can be utilized to further research on continuum damage mechanics and finite element analysis of
polymeric foams in computational engineering.
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Fig. 3 Comparison of the proposed damage model
with R-PUF tensile test
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Fig. 4 Comparison of the proposed damage model
with PUF tensile test

Table 1 Material properties and constants for the
proposed damage model of R-PUF and PUF subjected
to tensile loading

R-PUF PUF
Elastic modulus(MPa) 195 45
Poisson’s ratio 0.34 0.25
p(s%/mm?) 2.5x1071° 3.02x101°
¢(s”/mm”) 9.6x10 " 5.03x10 "
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Table 2 Material properties in order to analysis the
effect of material constants on damage growth

Elastic modulus(MPa) 85

Poisson’s ratio 0.15
Reference value of p(s>/mm?) 3.02x107%°
Reference value of ¢(s*/mm?) 4.15x107%
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