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Lightweight Design of Electronic Device Shell Based on
Topology—Response Surface Collaboration

LI Hang', JIA Qingping, QIN Yong
(Beijing Institute of Computer Technology and Applications, Beijing 100854, China)

Abstract: A collaborative design method of topology optimization and response surface optimization is proposed to meet
the lightweight requirements of the structural shell of aerospace electronic devices. Based on the impact response spectrum,
the topology design is completed using the variable density method and the mass of structural shell is reduced by 28.1%. A
Kriging surrogate model is established to solve the issue of stress concentration in the support ears after topology design.
Multi-objective genetic algorithm is used to optimize parameters such as wall thickness, height of the support ear and fillet
radius at the connection of the support ears. As a result, the shell mass is reduced by 21.1% compared to the initial design,
the maximum equivalent stress is reduced by 0.38% and the engineering requirement of a safety factor (=1.5) is satisfied.
This method takes into account both global and local optimization through a two-stage optimization strategy, which
provides an efficient and highly precise solution to lightweight design of aerospace electronic devices under impact loads.
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