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Abstract

Recently, polyurethane foam has been used in various industry fields to preserve temperature environment of structures, and a
wide range of loads from the static to the dynamic are imposed on the material during a life period. The biggest characteristic of
polyurethane foam is porosity as being polymeric material, and it is generally known that insulation performance of the material
strongly depends on internal void size. In addition, polyurethane foam’s mechanical behavior has high dependence on strain rate and
temperature as well as being highly non-linear ductile for compression. In the non-linear compressive behavior, volume fraction of
voids and elastic modulus decrease as strain increases. Therefore, in this study, temperature-dependent viscoplastic-damage
constitutive model was developed to describe the non-linear compressive behavior with the aforementioned features of polyurethane
foam.

Keywords - polyurethane foam, compressive behavior dependent on strain rate and temperature, constitutive
model, ABAQUS user-defined material subroutine
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Fig. 1 Chemical reaction formulae for polyurethane
(Lee et al., 2016)
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Fig. 2 Internal void of polyurethane foam: (a) initial
shape and (b) shape after compressive loading
(Lee et al., 2014)
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Fig. 3 Schematic compressive behavior of
polyurethane foam

2o (Lee et al., 2016), AE= Wi7]2<] Ju+= Fig.
2(a)¢} 2} (Lee et al., 2014).
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Fig. 4 Micro-structural cell response to compressive

behavior of the foam material(Di Prima et al., 2007)
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Fig. 5 Strain rate- and temperature-dependent
compressive behavior of polyurethane foam on
rise-direction(Altenbach et al., 2014)
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Fig. 6 Degradation of elastic modulus: (a) neat- and
(b) reinforced-polyurethane foam(Hou et al., 2014)
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