International Journal of Mechanics Research J72£Jt 5%, 2017, 6(3), 141-150 Hans X
Published Online September 2017 in Hans. http://www.hanspub.org/journal/ijm
https://doi.org/10.12677/ijm.2017.63015

Fatigue Analysis of Aerospace Electronic
Equipments under Random Vibration

Qiuju Zhu, Zimin Pan, Shenghao Li, Sheng Wu

Shanghai Aerospace Electronic Technology Institute, Shanghai
Email: zhuqiuju0626@163.com

Received: Aug. 31%, 2017; accepted: Sep. 14", 2017; published: Sep. 21%, 2017

Abstract

The aerospace electronic equipment undergoes a variety of vibration environments throughout
its life cycle. In the process of random vibration, the sensitive chips in the electronic equipment
are prone to fatigue failure, and the fracture of the pins or the welding joints are broken out. In
this paper, the fracture of the pin of the aerospace electronic equipment is discussed, and a de-
tailed finite element analysis of the geometric model of the equipment structure and chips is car-
ried out to obtain RMS stress field under random vibration conditions, and Miner’s cumulative fa-
tigue damage theory and three bandwidth technique are used to analyze the fatigue of chips and
its pins. After the structure optimization of the equipment, a detailed finite element analysis of the
geometric model of the equipment structure and chips showed that the optimized structure safety
margin has been greatly improved and verified by test. The results show that this method is an ef-
fective method for random vibration fatigue analysis of the aerospace electronic equipment.
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Figure 1. Gaussian distribution (Normal distribution) (¢ = 1)
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Table 1. Qualification conditions for random vibration test
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Figure 2. The fracture of the pin in the chip (the 1st pin)
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Figure 3. The first order mode shapes of fault module
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Figure 4. RMS stress field under random vibration conditions of the electronic equipment
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Figure 6. The first order mode shapes of the improved module
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Figure 7. RMS stress field of the improved module
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