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Lightweight Design of Mobile Shelter Based on Sensitivity Analysis

Fan Yongjian', Zhou Daqing', Xing Tong”, Chen Jiankang®, Deng Zhitao>, Zuo Dunwen' Li Jun'
(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Hebi Tianhai Electronic Information System Co., Ltd., Hebi 458030, China)
Abstract ; Lightweight design can improve the mobility and rapid response capability of shelters. Based on the dynamic and static
analysis results of a certain shelter, stiffness and strength redundancy were identified, leading to a study on lightweight design.
Under the premise of ensuring structural safety, high—strength aluminum alloy was adopted as the skeleton material for material
optimization of the shelter. The objectives are to minimize both mass and deformation, with strength constraints. With mass and
deformation minimization as objectives and strength as constraints, sensitivity analysis was conducted to determine the optimal
design variables. A response surface approximation model was constructed using the Latin hypercube sampling method, and multi—
objective dimensional optimization of the shelter was performed based on a multi-objective genetic algorithm. The results show
that the shelter mass was reduced by 337.7 kg, achieving a 15.7% weight reduction, demonstrating a favorable lightweighting
effect.
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