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Parameters Sensitivity Analysis of Tape Spring Critical Moment
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Abstract: The thin shell model of tape spring is determined by four parameters, namely, curvature radius R, center
angle 6, section thickness ¢, tape span /, which satisfies the thin shell theory, and the theoretical formula of steady
bending moment can be obtained. However, the theoretical formula of the critical bending moment is not easy to be
established, so the critical bending moment is calculated based on the finite element method. Furthermore, in order to
analyze the influence of four parameters on the critical bending moment of tape thin shell, the sensitivity is analyzed by
orthogonal experimental design, and the main influencing factors are determined according to the results of variance
analysis and range analysis, which provides theoretical support for engineering application.
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