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Analysis on Dynamic Cushioning Property of Expanded Polypropylene Materials
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ABSTRACT: The work aims to study the dynamic cushioning property of expanded polypropylene materials. Dynamic
compression test was carried out to the expanded polypropylene materials and the effects of densities, thickness and drop
height on dynamic cushioning property of expanded polypropylene were analyzed. The higher the density of expanded
polypropylene was, the greater the acceleration and static stress corresponding to the lowest point of the dynamic cu-
shioning property curve were, and the greater the lowest point of the buffer coefficient was. The thicker the expanded po-
lypropylene was, the smaller the maximum acceleration at the lowest point of the curve was and the greater the static
stress was. With the increases of drop height, the maximum acceleration corresponding to the lowest point of the curve
increased, but the static stress decreased. For the weight reduction and cost saving, the polypropylene materials should be
selected within a safe range with reference to density, thickness and actual transportation environment of materials.

KEY WORDS: expanded polypropylene materials; dynamic crushing; acceleration-static stress curve; cushioning coeffi-

cient-static stress curve
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Tab.1 Test scheme of dynamic crushing (densities)
frn g PR ey
D20 20 50 425 25
D30 30 50 425 25
D45 45 50 425 25
D60 60 50 425 25
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Fig.1 Maximum cceleration vs static stress of
sample at the different densities

FORMAS 5 1 R A 54 G

R R G 2GS 2 T 1 s
ek, sha&ZEu il Zm 25 A =00 3T ATk,

M E N 60 kgm® B, G=0.029lc] -
1.391670, +26.79981 .

MO FE Ok 45 kg/m® B,
2.09601 0, +27.92259 .

Mo BN 30 kg/m® B,
0.831090,, +13.50756 .

M % E N 20 kg/m’ B,
1.573710, +16.79508 .

X o ARFSRLTT; G R AW (E IR

AR]85 BE 25 U0 3R V9 M bk 1) 2 o R 8- B R
JIMZILE 2, S5 1 2B, %
ML, BEAF T3 K, Z wh R B e /N B
— a5, PTG o AN TR R 14 % i 2R - de K
7 1 L A e R TR A A A 2 R DR T LAAS (] 22
EmE 2 1A ErResl, BIZE k34 d KN ) il
24 S5 I KA T X 7 ) 22 e 2 ORI e K I ) i
JE B R R

G =0.0538602 —
G =0.0268207 —

G =0.0584702 —

24F 60 kg/m’
- — 45kg/m?
20L — — 30kgm®
----- 20 kg/m? s
% 16t
12}
\
LN
0.8 - o

90 180 270 360 450 540
HRCHERL ) /icPa
P 2 AT R R 14 2 i R 5B R ) 2%

Fig.2 Cushioning coefficient vs. maximum static stress
of sample at the different densities
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Tab.2 Test scheme of dynamic crushing (thickness)
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D20 20 35 425 25
D20 20 50 425 25
D20 20 60 425 25
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Fig.3 Maximum acceleration vs. static stress of
sample at the different thickness
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Fig.4 Cushioning coefficient vs. maximum static stress of
sample at the different thickness
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Tab.3 Test scheme of dynamic crushing (drop height)
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D30 30 50 425 25
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Fig.5 Maximum acceleration vs. static stress of
sample at the different drop height
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Fig.6 Cushioning coefficient vs. maximum static stress
of sample at the different drop height
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