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Abstract 
 

    This project used analytical and 

experimental methods to study the reliability 

of filament wound composite pressure 

vessels. The finite element method and an 

appropriate failure criterion were used to 

predict the incipient failure pressure of 

composite pressure vessels. A number of 

filament wound pressure vessels were 

fabricated and subjected to burst testing. An 

acoustic emission technique was used to 

measure the stress waves emitted from the 

pressure vessels during the failure process. 

The experimental data were used to verify the 

accuracy of the analytical predictions and 

study the way for reliability improvement of 

the vessels. 
 

Keywords: composite materials, filament 

winding, pressure vessels, reliability, 

finite element method, failure. 
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�	 �
��� E1(Gpa) E2(Gpa) G12(Gpa) �12 XT(Mpa) YT(Mpa) S(Mpa) 

G1/EP 0.5 60 6.0 2.0 0.3 1030 30 44 

Gr/EP 0.5 130 6.5 2.2 0.3 1230 38 65 
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(����) 
 !����(Mpa) "���(Mpa) 

( )[ ]400
30/30 −  0.63 2.3 

( )[ ]2000

4 30/30/90 −  3.51 3.8 

( )[ ]0

23

00
90/30/30 −  3.34 8.1 

( )[ ]042

00
90/30/30 −  3.64 12.1 

 


