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Tensile Strength Distribution Model of C/SiC Composite Material Bolts

YUAN Jianyu PANG Jincheng WANG Ying XIE Guojun LU Kefei

(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

Abstract  C/SiC composite material bolt was a kind of important fastener that applied in hypersonic vehicles widely.
However, the mechanical properties of this material had a relatively large amount of scatter while the distribution pattern
still remained in blurry, resulting in significant difficulty in material selection and structure design. In this paper, tensile
strength testing experiments were conducted using three kinds of C/SiC composite material bolts (M8, M10,M12) on an
electronic—controlled universal testing machine. The probability distribution pattern of tensile strength was obtained. The
two—parameter Weibull distribution model was fitted based on the statistical data, and the Kolmogorov—Smirnove test was
conducted. The results indicate that the tensile strength distribution of C/SiC composite material bolts accords with the

Weibull distribution model , with a characteristic strength 8212 MPa and a shape parameter a 9. 45. Moreover, the allowable

strength design can be realized based on the present Weibull distribution.
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Fig. 1 Macro morphology of C/SiC composite material bolts
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Fig. 2 Structural configuration of C/SiC composite material bolts
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Fig. 3 Typical fracture morphology of C/SiC composite material bolts
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Fig. 4 Typical force—displacement curves for different types of bolts
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Fig.5 Tensile strength testing results for three kinds of bolts
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