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Fig. 1 Flow chart of buckling load reliability analysis of
pressure vessels with defects
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Fig. 3 Partial failure probability curve under different coefficient of variation of Ry, Ho, To . Ri, T »respectively
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Tab.1 Variation range of reliability under different variation coefficients of Ry, Hy, Ty s Ry and T}

TAEHJ7/MPa
99. 99 % FJ % & A% 25 Ak i 0. 01 %6 ] & B AR 2R A i B
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Ho 0.3% 31.7 1.60% 34.0 —1.45%
0.5% 31.8 1.92% 33.9 —1.74%
0.1% 31.2 — 33.7 —

To 0.3% 31.1 —0.32% 34.0 0.89%
0.5% 26.0 —16.67% 33.9 0.59%
0.1% 31.8 33.2
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0.5% 31.3 —1.57% 34.2 3.01%
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T 0.3% 32.4 0.00% 32.5 0.00%
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Tab. 2 Variation range of FWPV reliability under different depression radius and depression depth
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3 25. 6 0.79% 35.8 2.87%
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30 2 19.7 —23.05% 37.6 8.05%
3 17.9 —30.08% 36. 7 5.46%
1 24.6 — 34.9 —

50 2 24.6 0.00% 34.9 0.00%

3 17.3 —29.67% 30. 3 —13.18%
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Buckling reliability analysis of liner with initial defects on composite

overwrapped pressure vessel based on response surface method

ZHANG Guo"', LIU Yu-chen', ZHANG Xiao-wen®,
XUE Shu-nan', REN Ming-fa'?, LI Gang'’
(1. Department of Engineering Mechanics,Dalian University of Technology,Dalian 116024 ,China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment,
Dalian University of Technology,Dalian 116024 ,China;
3. School of Materials Science and Engineering,Dalian University of Technology,Dalian 116024 ,China)

Abstract: The initial defects of the liner will cause serious harm to the service performance of the
composite overwrapped pressure vessel (COPV). In this paper,a reliability analysis method for buckling
of liner with initial defects of a COPV is proposed based on response surface method. The three-
dimensional finite element model of a T700 carbon fiber/epoxy resin COPV with an aluminum alloy 6061
liner is established,and realize the shrinkage buckling analysis of the liner of COPV is realized. Based on
the response surface method, the limit state equation of the COPV is constructed. Assuming that the
random variables in the structure obey Gaussian distribution, the reliability analysis of the COPV
considering the changes of geometric size and depression size is carried out. The results show that:during
the processing,the dispersion of the thickness of the cylinder will seriously affect the reliability of the
COPV ;the radius of the cylinder,the length of the cylinder,the radius of the dome and the thickness of
the dome have little influence on the reliability of the pressure vessel within the general processing error.
For the type of COPV in this paper,when the depression radius exceeds 10mm and the depression depth

exceeds 2mm, the reliability of the pressure vessel will be significantly reduced.

Key words: pressure vessel;metal liner;depression;reliability
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