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Fig. 16  Acceleration response PSDs of HDD before and after optimization at three ASTM truck vibration levels
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Tab.5 The main resonance peak reduction ratio of key components in each optimized method
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level 1 0.0651 23.00 34.10 62.50 62.51 65.70
HDD level 2 0.0572 21.60 45.80 73.60 74.10 72
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Vibration reduction optimization research of product packaging system

under random vibration

LIN Cong"*®, ZHANG Yuan-biao"**, CHEN Jun-fez’l'z'g, LU Yz'-yul'z'3
(1.Packaging Engineering Institute, Jinan University, Zhuhai 519070, China;
2.Key Laboratory of Product Packaging and Logistics of Guangdong Higher Education Institutes,
Jinan University, Zhuhai 519070, China;
3.Zhuhai Key Laboratory of Product Packaging and Logistics, Jinan University, Zhuhai 519070, China)

Abstract: The advanced transfer path (ATPA) method is used to study the vibration transfer characteristics of the computer main-
frame package from each cushion pad to key components under different vibration levels of random vibration through experiments,
the analysis of the vibration contribution of the cushion pad and optimal design of vibration reduction are carried out. The results
show that the measured vibration response of the two key components of the computer mainframe is consistent with the synthetic re-
sponse of the ATPA method, which verifies the correctness of the ATPA theory for the analysis of the vibration transfer character-
istics of the product packaging system; when the area of each cushion pad is the same, the two cushion pads on the same side of
the key components of the computer mainframe play a decisive role in its acceleration response, thus being the key cushion pads;
the cushion area of the key cushion pad affects the acceleration response PSD peak value and frequency range of the key compo-
nents. With the increase of the cushion area, the acceleration response PSD peak value of key components gradually decreases;
when the cushioning area of the key cushion pad is more than doubled, the reduction effect of the acceleration response PSD peak
value tends to be saturated, the resonance peak becomes smooth, and the vibration response energy is dispersed over a wider fre-
quency range. The vibration reduction optimized design keeps the non-key cushion pad unchanged and only increases the cushion ar-

ea of the key cushion pad. The research results provide a reference for the vibration reduction design of the product.
Key words: packaging dynamics;random vibration; vibration reduction optimization; ATPA ; vibration transfer characteristics
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