—
Composites

Vol. 29, No. 3, 91-97 (2016)
DOI http://dx.doi.org/10.7234/composres.2016.29.3.091

Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)
Paper
x o O HF ZE Al ol o
$AY-25Y 012 WEAIY WE T2 L0 JAUYA
ZHZ  ZTGEr Y e QU THgerx L T A A

A Constitutive Equation with Impulse-Momentum Theory for the
Expanded Polypropylene

Byeong Kil Kim*, Jae Ung Cho**, Kwang Young Jeong**, Nam Hoon Kim**, Bum S. Oh**,
Youngwon Hahn***, Seong S. Cheon**'

ABSTRACT: In this paper, impulse-momentum theory was coupled to a constitutive equation both for implementing
quasi-static and impact characteristics of EPP (Expanded polypropylene). Also, parameters which have physical
meanings were expressed as functions of relative density. Simultaneous nonlinear Newton-Raphson method was
applied to find the proper values for parameters in the constitutive equation along with quasi-static test data. Results
from the impulse-momentum theory coupled constitutive equation showed good agreement with experimental data

and the potential to be applied to different material type polymeric foam.
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Fig. 1. Foam specimen of EPP

Table 1. EPP specimens

D Diameter Length Density Standard

(mm) (mm) (kg/m?) |deviation (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
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Table 2. Values for quasi-static parameters

ID EPP_1 EPP_2 EPP_3 EPP_4
o, 0.0896 0.1364 0.3451 1.1945
oy 0.1034 0.1165 0.2945 1.4215
E 2.3154 4.5315 3.2154 45.6421

2.2695 2.8015 3.4155 4.8121
n 1.1680 1.1845 0.9384 1.1353

Table 3. Values for dynamic impact parameters

ID EPP_1 EPP_2 EPP_3 EPP_4
a 0.0347 0.0381 0.0553 0.0601
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Table 4. Parameters defined by relative density
ID EPP_1 EPP_2 EPP_3 EPP_4
o, 0,=22.94p,+3.73p,~0.013
o, 0, = 63.97p.—2.36p,+0.125
E E=63.97p,—316.04p,+9.594
a a=-321p.+0.789p,+0.0165
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Fig. 5. The curve of parameters w.rt. relative density: (@) o,
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