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Fatigue Damage of Packaging System Based on the Transportation Environment

YU Shui-yuan, ZENG Tai-ying, DING Yi-qiu

(University of Shanghai for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to study the fatigue damage of packaging system caused by different vibration and impact
during product transportation in the current logistics transportation environment. In view of the transportation environ-
ment simulation of the packaging system with polystyrene foam as the cushion packaging material, the finite element
analysis software was used to simulate the random vibration of the packaging system in the transportation environment, so
as to obtain the weak part of the packaging system. The fatigue simulation of the weak part was conducted to obtain its
damage data. The simulation results showed that, the package could protect the product in the actual transportation
process, and provide guidance for the packaging transportation scheme of the product. The proposed method is not only
applicable to the packaging system herein, but also can be used to evaluate the packaging schemes of common household
appliances.
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Fig.1 2-DOF packaging system
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Tab.1 Material parameters
_ /
/(kg'm™
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ABS 1050 200 0.394
EPS 20 5.14 0.28
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Miner 149.08 156.75 0.15
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Fig.3 Road transport random vibration PSD curve
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Fig.4 Curves of spectral density of contents
response acceleration
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Fig.5 Stress nephogram
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Fig.6 Displacement nephogram
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Fig.7 Comparison of power spectral density curves
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