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Abstract: The stress intensity factors of the integral wing beam structure with stopping-crack stringer are re-
searched by using FEM software ANSYS, and the crack propagating tests are achieved using simulate specimen.
Results indicate that the value of the stress intensity factors is of a sharp decline because the normal stress in the
beam is shared by the stringer, and it has the ability to share high static load so as to achieve fail-safe design be-
fore the crack extend to the stringer, nevertheless it is hard to stop the crack propagation by stringer. Beside,
the shear stress in beam web cannot serves to propagate mode II crack since the ratio of the shear stress to the
normal stress is small.
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Fig.1 Integral wing beam structure with stringer
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Fig.2 Structure form of test piece
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Fig.3 Crack propagation path
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Fig. 5 Finite element model of integral wing beam
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Fig. 6 Two forms of initial crack
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Fig. 7 Singular strain elements of crack tip
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Fig. 8 Stress field of crack tip

2.1 REFMIEEHR

Xt R A% TN 52 BT T R 1 TR 7 I B BT
TRIAER EFHRE 5 mm §EF 90 mm
i, G AR E A (D) FK (4, 75 2] 1 Fb
TROLEI N 7 5B IR F K A Ky, I 9 Fm .

5500

— o R
= E3
Al I = )
£ R
é 3500
&
M 2500 F _;;l',::.
1500 |
1 1 1 1 1 1 1 J
5 15 25 35 45 55 65 75 85 095
almm
(a) K1
400
300 |
-é 200 | =
< =T
M p = [FFF
10T -
’ = 33
0 1 1 1 1 1 1 1 1 1
5 15 25 35 45 55 65 75 85 095
a/mm
(b) Ky
B9 MAOBERT

Fig. 9 Stress intensity factors
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Fig. 10 Normal stress in stringer
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Fig. 11 Crack-growth trajectory
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Fig. 12 Stress intensity factors
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