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Reliability analysis of the SRM sealing
structure based on stochastic finite element method
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Abstract: This paper has researched the mechanical property of the rubber O-ring which is the
major part of the sealing structure, and obtained the structural respond of the rubber sealing ring of
the SRM under uncertain factors by the integral stochastic finite element method (ISFEM). The paper
has accomplished the mechanical property simulation and the reliability analysis of the SRM sealing
structure respevtively under natural aging and working conditions.
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Tab.1 Main faiture pattens of contact sealing structure
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Fig.1 Finite element model and meshes of sealing structure
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Fig.2 Distribution of sealing contact crushing

stress under different working conditions
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Fig.3 Sketch of failure probability
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Fig.4 Calculation model and random field

meshes of sealing structure
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Tab.2 Respond means and variances of max contact crushing stress
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Tab.3 Reliability degrees of contact points in different years
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10 0.9967 0.9391 0.8710 0.8462 0.8044
17 0.9941 0.9377 0.8668 0.8501 0.8135
18 0.9766 0.9216 0.8647 0.8341 0.7989
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