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Fig. 2 A Curved crack under varying load condi-
tion in a composite structure.
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Fig. 3 Photoelastic isochromatic fringe loops at a crack tip under mixed loading condition and its

counterpart generated by computer graphics.
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Fig.5 A Cross sectional view of the pressure
vessel designed.
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Table 1 Stresses at various location of the
pressure vessel under different proof
loading conditions.

T I S
. ’ Wall 1 © 0a acting ‘
Location;, Type of load stress
Thickness(mm)
| (MPa)
‘ | ~
| 1° 3.6 ‘ Proof testIl ’ 193
1(a)c 2.8 ! Proof testIl 217
2 3.6 Proof testII 205

2(a)" ' 4(in Y-ring) . Proof testil 213.7

o3 10 Max. bending | 1825
! ‘ momentum ‘
42 5.3 “ Proof testll ' 114
5¢ ‘ 5.3 " Proof testIl 194
‘ 5(a)¢ 4.1 . Proof testIl 251
“ 6 5.3 | Proof testII 137
A 10 Proof test I 242 |
g 36 Proof test I 121 ‘
| 8(a)* | 1.8 Proof test I 203
9 ‘ 3.0 Proof testI 1125
e | 48 Proof testll = 140
‘ e 36 Proof testll | 255 ‘
12 46 Proof testIl 200
130 10 Max bending 300 3
‘ moment
140 | 36 | Proof testll | 1495
‘ 14(a)* 2.8 Proof testIl 187
ERE 36 Proof testII 187

“Location at the weldment.
*Parent material.
‘Parent malerial, chemically milled region.
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Table 2 Mechanical properties of Al-7020-T6.

F52=(MPa) 280
247 (MPa) 350
AN E(%) 0
B9 A 4 (GPa) 70.5
Folgo] 0.33
BEAG R JY A (MPaym) ' 2422 |
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da/dN = C(AK)™ )
o 71 A,

a = dFg2ol,

N = A &@dMelF -,

Cot m = A84F(C = 57x10-7, m = 1.68

for Al 7020-T6)

Table 3& Ztzte] AR|A] Z7|FELoE
2,22 7IA8S u o 71 AgERAd oF
A AAsE dEHO (Aa)E ] ()& o] &3
o A3 Aolth o8 x A HIERAL
Table 4] LFehH it

il

lo

Table 3 Crack growth at varying locations alo-
ng the pressure vessel (initial crack
depth a, = 1.0mm, and a/c = 0.33).

’ . iThickness ac = ap+
i Location Aa(mm) ‘

‘ (mm)r ‘ ‘ Aa(mm)ﬂi

L1 ‘ 36 0.71695x 10 | 1.00071695
la ‘ 28 | 0.75384x 10~ | 1.00075384

2 3.6 0.71695x 10~ | 1.00071695

2a 4 | 0.70694x107° | 1.00070694

3 10 0.67525x 107  1.00067525

‘ 4 5.3 0.68967x 107 1.00068967
.5 . 53 ‘ 0.68967x 107%  1.00068967
‘ Ba | 41  0.70493x107*  1.00070493
6 ’ 5.3 0.68967x 107° | 1.00068967

‘ 10 0.67530x 10~* | 1.00067530 |
8 | 36 0.71695% 1073 ‘1.00071695‘
3| 0.74142x107* | 1.00074142 '

10 . 46 l0.69695x103 1.00069695
o 3.6 ‘ 0.71695 X 10~* * 1.00071695
L1246 ! 0.69695x107¢  1.00069696
‘ 13 ‘ 10 0.6752510°* | 1.00067525 |
14 | 36  0.71695x107° | 100071695
14a ‘ 2.8 0.75384x 107* | 1.00075384 -
15 | 36 ‘ 1.00071695 ‘

0.71695x 107*
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Table 4 Test loading cycle on the pressure
vessel used for the evaluation of
crack growth.

No. of load|Stress lev-
cycles els (MPa)

SINo| Loading condition

1 pneumatic leak test 4 100.25
2 ilow pressure leak test 26 40.06
3 | operaling pressure 10 234.35
4 proof pressure 2 257.8 |

L |

4.3.3 #A2= 4A 7Y

gE g7 A F= AAZEEE S} =4
& BE TEEY daMe FdaA H8E 7
ok AN FEAAEE T 22 EAR
AAHoz A" 5 Aot

WA Table 42] A @aze] @ FRAR
& AAtete] Table 37 e 271A%Y =
71e AFa Q7N 2 9HeIN 2713

3] 371% a,=lmz 7}gsd ot dAze
B AFg o] 48 & vk
FHA L 2(6)& AMRSted FE g7 2 9A

i FALAEH ()& Add. AHIHA
4 (a, o)=(1, 15),(1, 3)(15, 2)&

Fig. 8 Fracture critical stress curve for various
crack shapes with different aspect ra-
tios at location 5(a).
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Table 5 Fracture stress and margin of safety
at various locations of the pressure

vessel.
. Thickness’ o, acting | ofailure iFactor oﬂ‘
Location (mm) stress stress | safety
(MPa) | (MPa) | @/aAJ
1 30 193 | 21891 1134
la 28 | 217 261.8 | 1.100
2 3 193 21891 | 1.134
% 4 2137 28128 | 1316
10 | 1825 3472 ‘ 1.716
53 114 . 2754 2410
53 194 i 2754 1419
| Ba 4.1 261 3267 1.302
6 5.3 137 | 2754 2010
10 242 347.2 | 1435
8 3 121 2022 | 1.070
8a | 18 203 1555 | 0.727°
9 3 1125 . 18668 @ 1.659
10 4.6 140 20811 | 1915
11 36 | 255 31597 1239 |
12 46 | 200 ‘ 26811  1.340 |
RE 10 00 w7z L1sT
1 36 1495 | 21891 1464
l4a ‘ 2.8 187 261.82 ‘ 1.347
15 36 187 21891 | 1.167

°this has a factor of safety less than 1.0 for a
detectable flaw depth of 1.0mm. In order to have
this factor > 1 a minimum flaw of 0.65mm should
be detected by NDT.
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