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Application of the EPU Constitutive Equation to expanded
Polypropylene under Dynamic Loading

Kwang Young Jeong*, Byeong-Jun Kim*, Seong S. Cheon*'

ABSTRACT: A constitutive equation, which was suggested for describing the compressive deformation behaviour of
the expanded polyurethane, was applied to the expanded polypropylene under dynamic loading. This equation
consists of seven parameters, five of which are obtained by fitting the stress strain curve obtained from the quasi-static
compression test at the lowest base strain rate. The remaining two parameters are able to be determined by fitting the
curve from the compression test at different two stage strain rates. In order to check the eligibility of the equation at
high strain rate, the impact test was performed and the results were compared to the analytical constitutive equation
results for the expanded polypropylene with expansion ratios of 30 and 40 times, respectively.
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Fig. 1. Typical stress strain curve of EPP
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Fig. 2. Specimens of the EPP
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Fig. 4. Stress strain relation with ¢, =0.001 Fig. 5. Stress strain relation with £ = 0.1
Table 1. Five parameters calculated from curve fitting Table 2. Two parameters calculated from curve fitting
Expansion ratio A B E m n Expansion ratio a b
30 0.124 | 0.104 | 409 | 1.04 | 117 30 0.0692 -0.0409
40 0.0688 | 0.115 | 177 | 111 | 0.99 40 0.0534 -0.0339
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