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Investigation of the Strain Rate Effects of EPS Foam

Woo-Jong Kang ™, Seoung-Sik Cheon”, In-Hyeok Lee , Seon-Ung Choi , Je-Hong Min~
Sang-Hyeok Lee”™", Bong-Kook Bae™™

ABSTRACT

Expanded polystyrene(EPS) foams are often used in packaging to protect electrical appliances from impact
loads. The energy absorbing performances of the EPS foams depend on several parameters such as density,
microstructure and strain rate. Thus, the effects of the parameters on the strength of the EPS foams need to be
investigated for an optimized packaging design by FEM. In this study, various EPS foams which have different
densities were quasi-statically and dynamically loaded in order to obtain the stress-strain curves. EPS foams of
various densities from 18.5 to 37.0kg/m3 were considered in the experiments. A drop-mass type apparatus was
developed for the intermediate strain rate tests up to several hundreds/second. It was found from the
experimental results that the strength of the EPS foams increase about 170% as the strain rate increases from
0.06/s to 60/s. Experimental results also showed that the strain rate sensitivity increases as the strain increases.
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Fig. 1 Dmp mass type apparatus developed for high strain rate material
testings.
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Fig. 4 Stress-strain curves of 30P foam at the indicated strain rates with
respect to the foam expansion ratios.

0.30
0.25

0.20

Density(g/cm?)

0.10

0.00

o 01 02 03 04 05 06 07 08 09 1

Strain

Fig. 5 Variation of density during the compression of specimens at
the indicated foam expansion ratios.
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Fig. 6 Stresses-strain rate curves at strain of 0.1.
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Fig. 7 Variation of strain rate sensitivity with respect to the foam
expansion ratio at the indicated strains.
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