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Fig.1 Enriched nodes of addition function and local
coordinate system of crack tip
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Fig.2 Wing spar subjected to moment and force
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Fig.3 Crack growth trajectory of wing spar web
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Fig.4 The I model crack growth of wing spar web
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Table 1 Mechanical properties of 2014T3 and geometric
parameter of wing spar
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Fig.5 Crack growth analysis of wing spar web
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Fig.6 XFEM crack growth analysis
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Fig.7 Crack growth experiment of wing spar web
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Fig.8 Crack growth experiment process of spar web
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Table 2 The effect of addition function R on stress

intensity factor
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1.00 1140.14 1.41
1.50 1050.03 1.30
2.00 995.70 1.23
2.50 960.41 1.19
3.00 962.72 1.18
3.50 960.38 1.19
4.00 966.70 1.19
4.50 966.19 1.19
5.00 960.41 1.19
5.50 954.72 1.18
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Fig.9 The effect of addition function R on stress

intensity factor
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Table 3 The mixed-model crack growth angles
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1 1668 -551.90 31.21
2 1221 -313.80 25.89
3 1053 -172.10 17.68
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5 1142 -161.80 15.53

HfE 1243 -280.72 21.92
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Fig.10 The mixed-model crack growth angles
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Abstract: Extended finite element method and maximum tangential stress fracture criterion were employed to

simulate mixed model crack growth of the wing spar web due to the combined bending and the shear stresses on the

platform of ABQUS, and single wing spar web crack growth experiment was verified. Result shows that the extended

finite element can perfectly simulate mixed cracks without having meshing and bring down the computation cost. The

extended finite element can prove to be a convenient method to solve complex crack problems.
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