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Fig.1  Geometry of laminated composite pressure vessel 

 

 

 

 

Table 1.  Actual material constants of different composite materials 

 

Material constant 
  Lamina 

 thickness 
Material 

Type 
    E1(Gpa)       E2(Gpa)        G12(Gpa)       12ν  

t(mm) 

� 

Gr/Ep 

(T300/5208) 

    181.0          10.3           7.17          0.28 0.121 

� 

E-glass/Ep 

Scotchply 1002 

     38.6           8.27           4.14         0.26 0.121 

 

Table 2.  Actual strains in pressure vessels fabricated with different materials 

 

r
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x
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Strain 
Material 

Type 
Layup 

*
1ε  

*
2ε  

*
6ε  

[45
0
/-45

0
/45

0
] -.00025124 .00070930 -.00014048 

� 

[60
0
/-60

0
/60

0
] .00041378 .00015399 -.00015102 

[45
0
/-45

0
/45

0
] .00000326 .0016668 -0.00039663 

II 

[60
0
/-60

0
/60

0
] .00070754 .00089795 -.00041043 

 

 

 

Table 3. Local and global minimal solutions for the [45
0
/-45

0
/45

0
] cylindrical pressure vessel  

       with material I 

 

Solution 

1 2 3 4 
Material 

Constant 

Start Final Start Final Start Final Start Final* 

E1(Gpa) 170. 179.6 10.5 179.6 114.8 179.6 121.3 179.6 

E2(Gpa) 29.2 10.6 14.7 10.6 13.1 10.6 7.9 10.6 

G12(Gpa) 4.75 7.17 19.7 7.17 19.8 7.17 3.9 7.17 

12ν  0.42 0.307 0.25 0.307 0.05 0.307 0.41 0.307 

* Global minimum 

 

 

Table 4.  Identified material constants for different laminated composite pressure vessels 
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Identified material constant 
Material 

type 
Layup 

E1(Gpa) E2(Gpa) G12(Gpa) 12ν  

[45
0
/-45

0
/45

0
] 

179.6 

(0.8%)* 

10.6 

(2.9%) 

7.17 

(0.0%) 

0.307 

(9.6%) 
� 

[60
0
/-60

0
/60

0
] 

181. 

(0.0%) 

10.2 

(1.0%) 

7.28 

(1.5%) 

0.276 

(1.4%) 

[45
0
/-45

0
/45

0
] 

39.2 

(1.6%) 

8.22 

(0.6%) 

4.14 

(0.0%) 

0.24 

(7.7%) 
� 

[60
0
/-60

0
/60

0
] 

38. 

(1.6%) 

8.12 

(1.8%) 

4.46 

(7.7%) 

0.298 

(14.6%) 

* The value in the bracket denotes percentage error. 


