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Burst pressure prediction of filament wound composite shell

CHANG Xinlong, LIU Wanlei, ZHANG Xiaojun, ZHANG Youhong

(602 Office,
Rocket Force University of Engineering, Xi'an 710025, China)

Abstract: For the burst failure mechanism of filament winding composite pressure shell,
a progressive failure model based on continuum damage model was proposed. Fiber break-
age, matrix damage and fiber/matrix deboned were considered in this model. Nonlinear
shear damage was taken into account as the intra-lamina mechanics of filament wound com-
posite was different with composite plate. The model was implemented into ABAQUS/
Standard through UMAT subroutine and used to simulate the tension failure of notched
wound composite specimens. The burst failure process of wound composite shell was simula-
ted. The result showed that the ultimate failure of the wound composite shell was induced by
fiber breakage. Fiber breakage mainly occurred in hoop layers and matrix damage mainly oc-

curred in helical layers.

Key words: wound composite shell; burst pressure; damage mechanics;

nonlinear shear; progressive damage
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Fig.1 Filament wound composite tensile specimens
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Fig. 2 Tllustration of nonlinear shear stress-strain
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Table 1 Mechanical parameters of filament wound
composite (T700SC/UF3369)
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Fig. 3 Finite element model of notched specimen
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Fig. 6 Comparison of tensile fracture mode between

experiment and simulation
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Fig. 9 Strain-pressure curves comparison between

experiment and simulation
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