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Finite element analysis of stressintensity factor in composite mode crack
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Abstract: The releationship between stress and stress intensity factor (SIF) was studied. Using the software ANSYS, the
method of calculating SIF of composite mode cracks was set up. At the same time, the SIF of mode I and II crack was
calculated and the influence of crack size and loading on the SIF was studied. The results show that the results of ANSY'S
is almost equal to analytical results, which proves that the method is feasible. When the crack is very big or very small,
the result of ANSYS’ error is comparatively obvious, which is due to the problem of the precision of gridding. When the
crack is too big, the dense of gridding is inadequate; when the crack is too small, the cell of gridding will produce
distortion. The error can be decreased by increasing the precision of gridding.
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Fig.1 Displacement fields and local polar coordinates

at a arbitrary point in the 2-D crack front
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Fig.2 Displacement fields and local polar coordinates

at a arbitrary point in the 3-D crack front
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Fig.3 Displacement of composite mode cracks
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Table 1 SIF of mode [ crack in different sizes MPa-m'?
L8 FE /m
0.020 0.010 0.009 0.008 0.007 0.006 0.005 0.004 0.003 0.002
K WA BE g 26.53 18.04 17.05 16.00 14.92 13.75 12.50 11.33 10.30 8.49
K E S 25.71 17.84 16.91 15.91 14.87 13.76 12.55 11.22 9.72 7.93
K Fl K218 AK 0.82 0.20 0.14 0.09 0.05 —0.01 -0.05 0.11 0.58 0.56
KR KA 1R 25/ % 3.19 1.12 0.83 0.57 034  —0.07  —0.04 0.98 5.97 7.06
K2 1AELE ARERFRIEAN AT
Table 2 SIF of mode [ crack in different stresses MPa-m'?
N F1/MPa
100 90 80 70 60 50 40 30 20 10
K 04 R oo 18.04 16.23 14.43 12.63 10.82 9.02 7.21 5.41 3.61 1.80
K[ ESAE 17.84 16.06 14.27 12.49 10.70 8.92 7.14 5.35 3.57 1.78
K A Ky Z1{H AK 0.02 0.17 0.16 0.14 0.12 0.10 0.07 0.06 0.04 0.02
KA K AR R 22/ % 1.12 1.06 1.12 1.12 1.12 1.12 0.98 1.12 1.12 1.12
®3ONARLE )RR AR TR
Table 3 SIF of mode II crack in different sizes MPa-m'?
L /m
0.020 0.010 0.009 0.008 0.007 0.006 0.005 0.004 0.003 0.002
K WA BR o g 25.71 17.81 16.88 15.93 14.93 13.80 12.63 11.38 9.41 7.26
K ESEY 25.70 17.84 16.90 15.91 14.87 13.76 12.55 11.22 9.72 7.93
K Fl K218 AK 0.01 —0.03 0.02 0.02 0.06 0.04 0.08 0.16 -0.31 -0.67
KA Kn MR Z5/%  0.40 -0.17 0.12 0.13 0.40 0.29 0.64 1.42 -3.19 -8.45
R4 NAELEARERFHET G TR
Table 4 SIF of mode Il crack in different stresses MPa-m'?
B Y)W J3/MPa
100 90 80 70 60 50 40 30 20 10
K 04 R oo 17.81 16.03 14.25 12.47 10.69 8.90 7.12 5.34 3.56 1.78
K ESAE 17.84 16.06 14.27 12.49 10.70 8.92 7.14 5.35 3.57 1.78
KA Ky Z1{H AK —-0.03 -0.03 -0.02 -0.02 -0.01 -0.02 -0.02 -0.01 -0.01 0
KAl Ky fSF R 25/%  —0.17 -0.19 -0.14 -0.16 -0.09 -0.22 -0.28 -0.19 -0.28 0
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