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Nonlinear Dynamic Characteristics Research of Hyperbolic Tangent Packaging
System under the Action of Rectangular Acceleration Pulse

HONG Xiang', LU Li-xin'*, WANG Jun"

(1. Jiangnan University, Wuxi 214122, China; 2. Key Laboratory of Food Packaging Technology and Safety.
Wuxi 214122, China)

Abstract: Two-degree-of-freedom nonlinear packaging system model was established. The shock dynamic e-
quations were obtained and their numerical solutions were solved. The shock response characteristics of hy-
perbolic tangent packaging system with critical component were investigated. The rectangular acceleration
pulse was chosen in the experiment due to its highest severity among all kinds of pulse. The influences of
frequency ratio, amplitude of pulse excitation, damp, and system parameters on shock response of critical
components were studied. The results showed that frequency ratio, amplitude of pulse excitation, damp,
and system parameters all have significant influence on the peak value of shock response of critical compo-
nents. The purpose was to provide reference on cushion packaging design.

Key words: critical component; nonlinear; rectangular acceleration pulse; double-degree-of-freedom; three-

dimensional shock spectra
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Fig. 1 Load-deformation curve of

hyperbolic tangent cushioning materials

PARL L RN ED AR N ETRA
RN, BT ERFA MBI ESIPIOP
EPATSIREIBA RN B RN, M= KIRERABL, 78
TERKP S XNEBIE DAL AR S e 00 AL & N0 B RN, IR I 45
RTEPERBEEN T BIRF .
BRI, B HBEARKDZE
BRLIE 20 B, ,m, DBIRR KB

TS pu

Bl 2 2 B OC B TR Y 7 i L2 R STl ) 2R

Fig. 2 Dynamic model of packaging system

with critical components
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Fig. 3 Shock response spectrum of critical components
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Fig. 4 3-D shock response spectrum of critical components
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Fig. 5 3-D shock response spectrum of critical components

at different damping ratio of joint part
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Fig. 6 3-D shock response spectrum of critical components

at different damping ratio of cushioning pad
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Fig. 6 Pressure detection value of 3 layers sealed structure
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