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Influence of Density upon Dynamic Crushing Behaviour of Polypropylene Materials
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ABSTRACT: The work aims to study the influence of density of polypropylene material on its impact performance, with
the polypropylene material as the study object. The dynamic crushing experiment was conducted on the polypropylene
materials of four different densities to analyze the contact force, displacement and strain, as well as the change of ab-
sorbed energy and specific energy absorption, thus studying the dynamic crushing behavior of polypropylene materials of
different densities under dynamic conditions. With the increasing impact energy, the maximum contact force, maximum
displacement, maximum strain and specific energy absorption increased gradually for the given density. When the impact
energy was fixed, the maximum contact force increased with the increase of density, while the maximum displacement,
maximum strain and specific energy absorption decreased with the increasing density. For the weight reduction and cost
saving, it is possible to use the polypropylene material with low densities when selecting the cushioning materials within a
safe range.
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Tab.1 Test scheme of dynamic crushing
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Fig.1 Contact force-time curve of samples at the
density of 40 kg/m’
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Fig.2 Contact force—time curve at an impact energy of 132.3 J
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Fig.3 Maximum contact force-impact energy curve
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Fig.4 Maximum displacement-impact energy curve
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Fig.5 Maximum strain-impact energy curve
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P AE Espa 2 LA B 5045 1 BT R E
Sefi RS 2 RE RO ) — DN SR, AR
HORFRH W RERCR S FEIRE N -

Egp = E )

m

Kb ENBEAZIE SR Pl S ae i m
BT

4 P BE R LEWCRE-rhif BRI ZR WL 7, TR T
R AR UL, rhili BB, BB . X
ARl BB, URRR B BOR, LU RE /N
TRAEALBTHBOR B B ELAT I A F A ST, X
SCESR W REA R EAT BOR B LL IR BE . i I&T 6 1, 7ERT
B e BE MR JEE S T N, R X M BE A
FW o (LR, W TRNEMRIN S, BB, R
R, A . FIERRR L RN R, TR
LARNEN, PRGN, T LA PR BN

R
14
= 60 kg/m’
12+ -45kg/m3
4 40 kg/m?
=~ 1of v 20 kg/m?
b0
é (]
m 8r
Im
=
2 6t
[J
4r //‘/I

60 80 100 120 140
e/
Bl 7 HCORRE- i AE i £k

Fig.7 Specific energy absorption-impact energy curve
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