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Deviation Prediction and Control of Large Thin-Walled Structures in Spacecraft

Manufacture

YU Haidong, LLAT Xinmin, LIN Zhongqin
(School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The deformation in the manufacturing process for large thin-walled structures is the main factor affecting
the dimensional accuracy due to their weak structural stiffness. The accurate prediction and control of the deviation field
of parts in the manufacturing and assembly processes are the key to improve the manufacturing quality and process
parameters. In this paper, the deviation description and propagation characteristic in the manufacturing and assembly
processes of large thin-walled structure are studied. A deviation prediction and control method of large thin-walled
structures is proposed. A linear combination of the basic deformation patterns is used to describe the spatial deviation
field of large thin-walled structures. Considering the compatible deformation of the internal stress during the assembly
process, a deviation prediction model of large thin-walled structures is established based on the relationship of the basic
deformation patterns between the parts and the assembly. The contributions of the basic deformation patterns between
the parts and assembled structures are calculated to reveal their internal relationship. The optimization method is used
to solve the optimal control points of the basic deformation patterns, and the assembly deviation control of large thin-
walled structures is realized by the adjustment of the deviations of the key points. The results may provide theoretical
basis and technical guidance for the dimensional accuracy prediction and control for large thin-walled structures of
acrospace products.
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Fig.3 Deviations of the key measuring points
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Fig.12 Comparison of the assembly deviation results
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before and after optimization
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