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Absiracl Effects of thermal aging on the vibration transfer charactenstics of expanded polystyrene (EPS) cushion material are studied.
The purpose is to provide reference for the cushioning packaging design, and to ensure the protection in cument process. The accelerated
thermal aging conditions are simulated by the frequency sweep experiments to explore the change regularities of vibration transmissibility
with the aging time. The results show that the vibration transmissibility was affected by many factors. Above all, the expanded polystyrene
damping ratio rose as increasing the aging time and also the peak values of vibration transmissibility increased. It was found that the peak
values of vibration transmissibility increased by 42.66% while load 5.0 kg and 21.96% while 2.5 kg by aging at 240h. Moreover, the
transmissibility—frequency curve shift to the upper left with the load rising, and the transmissibility —frequency curve shift to the upper
right as increasing the expanded polystyrene density. With due consideration of the analysis above, we may draw a conclusion that it’s
necessary to fully consider many factors such as the load, material density and thermal aging time, when choosing vibration —proof
packaging materials.
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Fig. 1 T-fcurves of EPS material with a load m=5.0kg

el {530 e

—e— m=2.5kg
—&— pr=5.0kg

0 50 liJ)U | _;u E(IJU zfiu
AL

B2 AEZHETT EPSHBMIREERIEETL

Fig. 2 Varations of vibration transmissibility peak

value under different loads

B 1 FE 2 IR, &AL E Dl 240h, 80 BT m=5.0kg
ST EPS MEREIR S i R BN T 42.66% 1l m=2.5kg
AT, EPS MBI 20 4438 0 1IN T 21.96%, 1T UL 4% fif 5t
R OK  EPS 4 RH 3R Bl 1% R B AR 7E m=5.0kg 4514
T, B Ak B ) Y S K iR S AL 3 B B R T, ks R
Gowl) A A5 RAR Ak BRI 5 (H R IR 3L i R I (E 1) T
ATLLE Y EPS R BILJE ek 2 T 284k, bl 25 3 fh A R] B %E
K, EPS AR BHJE EL s /N, i At T 7R fbid 7 R EPS
FHRE 2 Wl SR T 51 S AR N EPS AR 21 45 4 v iU R
B e B AL B B W, SRE K AR5 A 1 S I R 4y M
SN e 2 5 50y FRE B S RT3 EPS 1 kLG & & fLiT
IF) (¥ S T WP 300 BELJE L sl /) 3R Shi% 38 56 (i 38 K, B
PRBE F1 T RS
22 AEHMNREXIRHERROZ M

WA R [ fof PR 45 1F T, T i an 181 3 A 4 FioR
TER ] BB m=5.0kg £ 1F T ,EPS M B9 R 3h 15 1 R I 1

KT m=2.5kg ZA1F 7] WL B B4 (35 0 EPS b1 k3% 2%
BRI K, A 2 AR [R] 4350 2 22 196h I, AHXS T m=
2.5kg 55 ,m=5.0kg A T T-f M 10 26 15w 7%, 3% WK
HHAT I EGIN  EPS B RH RS 218 A K kgl R G A
B R /N

35¢

3.0k
s 2.5} m=3.0kg
? 2.0F m=2.5kg
T 15}
= 1.0F

0.5}¢

u 20 40 60 80 100
fiRzZh S5 He

3 ZH22nh FEEM T EPS # B8 T-f # £
Fig. 3 Ti-fcurves of EPS material under different loads
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