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Table 3 Comparative results of dimensional tolerance
analysis of the folding fin
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Dimensional Tolerance Analysis on Folding Fin with Freeplay for Flight Vehicles

Ren Yansong', Ma Zhisai', Wang Xiaopeng?, Wang Jiapan?, Fu Jie'
1. Tianjin Key Laboratory of Nonlinear Dynamics and Control, Tianjin University, Tianjin 300350, China

2. China Academy of Launch Vehicle Technology, Beijing 100076, China

Abstract: Freeplay exists widely in folding fins of flight vehicles, which can significantly affect their structural dynamic
behaviors and bring great challenges to the corresponding dynamic modeling and characteristic prediction. This paper
aims to investigate the structural design problem of a folding fin with freeplay to improve its operating performance by
controlling the freeplay characteristics. Firstly, a dimensional tolerance analysis scheme of the folding fin with freeplay
is proposed based on the vector loop method to obtain the sensitivity and contribution index of the relevant
dimensions regarding to the freeplay. The freeplay is defined as the target dimension and its generation mechanism is
comprehensively considered in the proposed method. Thereafter, the dimension chain of a typical folding fin with
freeplay is constructed based on the proposed method by considering its actual operating principle. Finally, the
proposed method and computer-aided statistical analysis method are subsequently used to analyze the dimension
chain, and the sensitivity and contribution index of the relevant dimensions calculated by the two methods are
consistent with each other, which validates the accuracy and feasibility of the proposed dimensional tolerance
analysis method and provides technical support for the further design optimization of the folding fin with freeplay.
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