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A Constitutive Equation Including Strain Rate Effect for the Expanded

Polypropylene

Han-Kook Kim*, Seong S. Cheon**'

ABSTRACT: The purpose of this paper is to build DB in order to Propose new constitutive equations by redefining
constitutive equations for Polyurethane presented by Jeong et al. [12] based on Quasi-static test and Impact test DB of
Expanded polypropylene using cylindrical specimens with 4 different densities presentsd by Kim et al [7] for EPP
foam and combining the impulse-momentum theory.
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Table 1 Density of the EPP
D Diameter Length Densitsy 32:3?:1
(mm) (mm) (kg/m”) (kg/m?)
EPP_1 49 50 23 0.52
EPP_2 49 48 28 0.55
EPP_3 49 50 61 0.44
EPP_4 49 51 146 5.02

Fig. 1. Foam specimen of EPP
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Table 2. Five parameter calculated from regression

ID A B E m n
EPP_1 0.089654 | 0.103454 | 2.3154 |2.369541| 1.168
EPP_2 0.13644 |0.116544 | 4.5315 | 2.80151 | 1.1845
EPP_3 0.34515 | 0.25945 | 3.2154 | 3.4155 | 0.93841
EPP_4 1.19452 | 1.4215 | 45.6421 | 4.81215 | 1.1353

Table 3. Two parameter calculated from regression

ID a b
EPP_1 0.0347
EPP_2 0.0381
0.001
EPP_3 0.0553
EPP_4 0.0601
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Fig. 2. Stress-strain relation: (a) EPP_1, (b) EPP_2, (c) EPP_3 and
(d) EPP_4
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Fig. 3. Stress-strain relation: (a) EPP_1, (b) EPP_2, (c) EPP_3 and
(d) EPP_4
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