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Research on design technology of lightweight composite

air-cooled chassis

ZHANG Jiale, CHANG Xuancang, FENG Zhixin, ZHU Yongqiang
(Southwest China Research Institute of Electronic Equipment, Chengdu 610036, China)

Abstract: In the lightweight design of carbon fiber composite materials for wind—cooled enclosures, there are the

difficulties of multi—objective synergistic optimization among mechanical properties, electromagnetic shielding and

manufacturability. The design technology for lightweight composite air-cooled enclosures is proposed, which

breaks through the traditional concept of simple material substitution. According to the load—bearing and functional

differences of 'thin-walled” and 'non—thin-walled’ structures within the enclosure, the differentiated lightweight con-

figuration design methods are proposed. Taking a typical air—cooled enclosure as an example, the carbon fiber light-

weight enclosure is designed based on the random vibration 3¢ method, and the simulations and experimental vali-

dation for random vibration, impact, and acceleration analysis are conducted. The results show that the designed

lightweight enclosure can meet the requirements of dynamic and static strength, and rigidity, the weight is reduced

by 851 g compared to the original aluminum alloy structure, which is approximately 25.7%. The methods proposed

in this paper can provide a clear technical path and theoretical basis for the lightweight design of composite materials

in airborne electronic equipment under complex working conditions.

Key words: lightweight design; air—cooled chassis; carbon fiber; structural design; airborne electronic equipment
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