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Abstract

The stress intensity factor is very important to the safety evaluation of cracked pipe structures, and
itis very hard to obtain the theoretical solution for part-through cracks, so numerical simulation is
always employed to obtain the approximate solution. The present paper shows the numerical model-
ing approach for the three-dimensional stress intensity factor of pipe structure with ANSYS software,
and the cracked straight pipe is employed to verify the accuracy and feasibility of the proposed ap-
proach. The influence of parameters on the three-dimensional stress intensity factor of elbow pipe
structure with a part-through crack was investigated. The influence of depth and length of axial and
radial part-through cracks on stress intensity factor was analyzed. The numerical simulation ap-
proach of the three-dimensional stress intensity factor proposed in this paper could be used for cal-
culating and evaluating the stress intensity factor of other engineering structures.
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Figure 1. Equivalent stress field of the crack tip of the axial penetrated crack
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Figure 2. Equivalent stress field of the crack tip of the radial penetrated crack
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Figure 3. Geometry of the pipe
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Figure 4. Geometry of the part-through crack
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Figure 5. Equivalent stress field of the crack tip of the axial part-through crack
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Figure 6. Variations of stress intensity factor with the length of the axial

part-through crack tip
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Figure 7. Variations of stress intensity factor with the depth of the axial
part-through crack tip
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Figure 8. Equivalent stress field of the crack tip of the radial part-through crack
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Figure 9. Variations of stress intensity factor with the length of the

radial part-through crack tip
[ 9. IFFFEIFRRGUIRIHN 158 E FRRGKERELES

K (MPam'?)
w
1

I s & 1 8
A [7) L B0 (mm)

Figure 10. Variations of stress intensity factor with the depth of the
radial part-through crack tip
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