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Reliability analysis of thin-walled structures for space shuttle

SUN Ke-lin, AN Wei-guang, WANG Bin-sheng, ZHOU ] ian-sheﬁg, CAI Yin-lin

(Department of Aerospace Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract : A reliability analysis method was studied to consider the design requirements for damage tolerance and
durability of conventional thin-walled structures consisting of envelope-framework of space shuttles. By the reli-
ability analysis (three main failure modes) of this plane of putting strength, research was done on this paper to
present the expression and probability in failure modes with the design requirements for damage tolerance, and
the expression and probability in failure modes with the requirements of durability. By this analysis,and consid-
ering the relativity between the failure modes, the reliability index of the plane structure of putting strength was
calculated. The example shows that the relativity has more influence on system analysis, so it is a key problem
to analyze the failure modes and their relativity of the damage tolerance and durability in reliability calculation for
the thin-walled structure of the space shuttles. In addition, the load concentrated coefficients in the truss-frame
structures, which influence reliability, must be regarded.
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Fig.1 Plane of putting strength
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