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30CrM nSi2A
An Analysis of Fatigue Crack of Wing Spar of 30CrM nSiNi2A
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Abstract: The fatigue fracture of wing spar in type-X finhter is observed with scanning el ectron mi-
croscope. Both the crack propagation life and the amplitude of stress intersity factor are estimated
with fatigue strition and Zheng-Hirt formula. The estimation is very close to the results of experi—-
ment. It is a useful attempt to study the service life of old fighters.
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Table 1 Amplitude of every field and space of striation
Zheng-Hirt
/mm /mm /mm Npi AK/ (M Pa m_)
A 0. 54 0. 4696 1. 0536 445.17 533.8 50. 950
B 1. 06 0.5391 1. 9291 279.5 334.7 68. 883
C 0.41 0.3768 2.2110 170. 4 204. 1 73. 662
D 2.44 0.3377 3.3100 102.0 122.2 89.718
- - 0.5290 3.5371 193.7 232.0 92.701
4.45 2.2522 - 1191.3 1426. 8 -
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Fig. 1 Photographs of fracture
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Fig.2 Fatigue striation in crack propagption field
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N, 1 [1] , 10 T able 2 Statistic table of cracks
) 200h, 167 Omax = 10 a/ mm /h
201MPa, Own= 78.2M Pa , 1 10 0.6 1990. 2
2 10 0.45 2471.0
1191.3 1426. 8 3 10 7 1989. 4
XX 3102. 3h, ! 10 2099.4
N 1675. 57 5 10 0.3 2092. 0
6 10 1.0 2356.5
199910 ’ 10 - = 0.61 2179.7
2, 2
0. 61 1
mm 10 ’ b ¢ ’ Onax = 201M Pa, OQmin =
’ da
78.2M Pa; [2] , O
2 ) AK Zheng-Hirt
0. 5Smm, 5 10 4
a 2
Ni= 1786.6 , XX v = B(AK-AK )
10
1675.57 111.03 S0CrMnSiNi2A
’ 1 ' 0 : o= 1697MPa, ov2= 1513MPa, W=
’ ’ R~ 0.2, 50.8%, Ki=92.92MPa m,
B = anlg-e- = S 1 = 4.2628x 107"
2x 3.14x 205.8x 10" x 1697 x (1+ 0.508)X1nm
: AKu=1.61MPa m, , (3) ;
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