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Reliability Evaluation of a Composite Pressure Vessel

Tae-Kyung Hwang” ', Jae-Beom Park’, Hyoung-Geun Kim’, Young-Dae Doh’, Soon-1l Moon

ABSTRACT

In this paper, an integrated probabilistic strength analysis was conducted to predict the reliability of a
composite pressure vessel under inner pressure loading condition. As a probabilistic strength analysis, the
probabilistic progressive failure model consisting of progressive failure model and Monte Carlo simulation was
incorporated with a commercial FEA code, ABAQUS Standard, to perform the probabilistic failure analysis of
composite structure which has a complex shape and boundary conditions. As design random variables, the
laminar strengths of each direction were considered. Finally, from probabilistic strength analysis, the scattering
of burst pressure could be explained and the reliability of composite pressure vessel could be obtained for each
component. In case of composite structures in mass production, the effects of uncertainties in material and
manufacturing on the performance of composite structures would apparently become larger. So, the probabilistic
strength analysis is essential for the structural design of composite structures in mass production.
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Table 1 Statistical characteristics of design random variables for T800
/epoxy (Unit: MPa)
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Fig. 11 Reliability distribution for dome and cylinder.
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