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Fig.1 EVA foam specimen and scanning electron microscope image
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Fig. 2 Stress-strain of EVA foams under static
compression at different densities
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Fig. 3 Stress-strain curve and deformation stages of EVA
closed cell foam under static compression
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Table 1 Elastic modulus and yield stress at different
densities of EVA closed cell foam

I /(kgm™) FAPER R /MPa J sz 1 /MPa
80.0 1.59 0.051
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180.0 7.62 0.267
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Fig. 4 Static stress curves of cushioning coefficient at
different densities
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Table 2 Densification point data at different
densities of specimens
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Fig. 7 Stress-strain of EVA foams under dynamic

compression at different densities
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Fig. 13 Experimental and simulation comparison of force-displacement behavior for different densities
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Expanded Polystyrene Foam Under Multiple Compressive

Simulation Analysis of Static and Dynamic Compression and Impact of
EVA Closed Cell Foam

YE Runjie, SUN Deqgiang, MA Xingyuan, SI Bohan

( College of Bioresources Chemical and Materials Engineering,
Shaanxi University of Science & Technology, Xi’an 710021, China)

Abstract: Static and dynamic compression tests and finite element simulations are conducted on EVA closed
cell foam materials to investigate the cushioning performance of EVA closed cell foam with different densities and the
reliability of the simulations. Data such as stress-strain curves are obtained from static and dynamic compression tests
of closed cell foams as a way to further analyze their mechanical properties. The Mat83 intrinsic model in LS-DYNA
is selected to establish the finite element model of EVA closed cell foam, and the simulation results are compared with
the test results under the same working condition. In the static and dynamic compression tests, as the density becomes
larger, the stress of the EVA closed cell foam with the same strain increases, and the maximum energy absorption of
the EVA closed cell foam becomes larger, while there will be an intermediate density of the EVA closed cell foam with
the best cushioning effect under different working conditions. In terms of simulation, the simulation curves of Mat83
intrinsic model in LS-DYNA are in good agreement with the experimental curves. The Mat83 intrinsic model in LS-
DYNA can well simulate the mechanical behavior of EVA closed cell foam in dynamic impact.

Keywords: EVA closed cell foam; static and dynamic compression; mechanical analysis; finite element; LS-
DYNA
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