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Effect of general T-stress on stress intensity factor of a crack

GAO Yu-hua, WANG Yang, CHENG Chang-zheng
(School of Civil Engineering » Hefei University of Technology, Hefei, 230009, China)

Abstract; The singular stress field at a crack tip can be presented by the Williams series, where the
constant term is named T-stress. The constant term and non-singular terms, which are called general T-
stress here, play a significant role in determining the stress and strain fields around a crack tip which in
turn can affect the calculation of stress intensity factor (SIF) of the crack. Herein, a new method which
combines the singularity eigen-analysis with the boundary element method was proposed to determine the
general T-stress in the crack tip. Then the effect of the general T-stress on the calculation of the stress
intensity factor of a crack was studied. The numerical results show that the stress intensity factors taking
account into the general T-stress are more proximate to the experiment results.
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Fig. 1 Separation of the singularity region from a crack tip
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Fig. 2 Cracked semi-circular bend specimen
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Tab.1 Effect of general T-stress on critical SIF K ; ,

when p = 0. 04 mm

. Kis/K.
B/ - -
N=2 N=4 N=6 Experiment[12
0 1. 00 1. 00 1. 00 0. 96 1.01 1. 09
10 0. 94 0. 94 0. 94 0. 89 1. 00 1. 05

20 0. 80 0.79 0.79 0. 68 0.72 0.78
30 0. 60 0. 59 0. 59 0. 56 0.62 0. 65
40 0.43 0. 34 0. 34 0. 33 0. 36 0.38
50 0. 10 0. 00 0. 00 0. 00 0. 00 0. 00
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Tab. 2 Effect of general T-stress on critical SIF K,
when p = 0. 04 mm

. Ki//K.
B/ () - =
N=2 N=4 N=6 Experiment[2
0 0.01 0.01 0. 00 0. 00 0. 00 0. 00

10 0. 20 0. 20 0. 20 0.19 0.22 0. 26
20 0. 37 0.37 0. 37 0. 32 0. 34 0.37
30 0.53 0.51 0.51 0. 47 0.52 0.52
40 0. 70 0.62 0.62 0. 59 0.61 0. 65
50 0.92 0.70 0.70 0.52 0.53 0. 64
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Tab. 3 Effect of general T-stress on critical SIF K | ,

when p = 0. 2 mm

. Kis/K.
B/ - - y
N=2 N=4 N=6 N=8 Experiment!12]
0 1. 00 1. 00 1. 00 1. 00 0. 96 1. 01 1. 09
10 0.92 0.93 0. 94 0. 94 0. 89 1. 00 1. 05
20 0.75 0.75 0.79 0.79 0.68 0.72 0.78
30 0.50 0.50 0.57 0.57 0.56 0.62 0.65
40 0.10 0.19 0.30 0.30 0.33 0.36 0.38
50 0.70 0. 24 0. 00 0. 00 0. 00 0. 00 0. 00
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Tab. 4 Effect of general T-stress on critical SIF K,

when p = 0. 2 mm

. Ki,/K.
B/ -
N=2 N=4 N=6 N=8 Experiment/12]
0 0.03 0. 02 0. 00 0. 00 0. 00 0. 00 0. 00
10 0.24 0.23 0.20 0.20 0.19 0.22 0.26
20 0.42 0.42 0.37 0.37 0.32 0.34 0.37
30 0. 60 0. 56 0. 50 0. 50 0. 47 0. 52 0. 52
40 0.82 0.64 0.57 0.57 0.59 0.61 0. 65
50 1.17 0.68 0.59 0.59 0.52 0.53 0.64
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