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Prediction of Burst Pressure for Filament Wound Cylinders
With Rectangular Defects

WANG Ziwen ZHAOQ Jianping ZHANG Xin
(School of Mechanical And Power Engineering, Nanjing Tech University, Nanjing 211816)

Abstract Numerical simulation and theoretical analysis were performed to explore the mechanical behavior of
filament wound cylinders with rectangular defects. 3D—Hashin failure criterion was applied to distinguish the damage
modes and predict the damage initiation, and damage evolution laws with parameters degradation were used. The VU-
MAT subroutines which was compiled by FORTRAN was established for ABAQUS/Explicit FE code. Selecting the fil-
ament wound cylinder with [90°,/18.9°,/90°,/28.9°,/90°, ] winding order as the research object, the influence of
defect depth on stress level was analyzed. Based on the influence of the defect depth on the circumferential and axial
stress of each layer, the calculation formula for the blasting pressure of the filament wound cylinders containing defects
was proposed with the adoption of the correction method. The results of this formula are in agreement with the numeri-
cal simulation results. This research reveals that when the defect depth is greater than 1.26mm, the burst pressure de-
creases rapidly, and affects the normal use of the cylinder.

Key words Rectangular defects, Theoretical analysis, Correction method, Burst pressure
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Fig.4 Deformation of the defect

1600
1550 |
1500 “
1450 |
1400 .- "
1350 | /

1300 ,/

1250 F «”

1200

S,,/MPa
|
|
I
i
|
|

~

125 126 127 128 129 130
p/MPa
(b) JHaIRt

RIEED 2.1 mm BYIHUN A7 Bl R 224k
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Tab.6 Maximum pressure of composite cylinders with different defects
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