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Engineering Estimation Method of Creep Fracture Parameter C* for Axial
Internal Surface Cracked Pipes under Internal Pressure

LIU Changjun', CAI Jun', SUN Chunyan', TAN Jianping' . SHAO Xuejiao®
(1. MOE Key Laboratory of Pressure Systems and Safety, School of Mechanical and Power Engineering,
East China University of Science and Technology, Shanghai 200237, China;
2. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China,
Chengdu 610213, China)

Abstract; With axial internal surface cracked pipes under internal pressures as the research object, the creep
fracture parameter C” estimation method proposed by Zahoor was improved by introducing the x, parameter to
make the J-integral full plastic solution independent of Norton indexes. The C”* values under the conditions of
different Norton indexes and different crack size were calculated by the improved method, Zahoor solution, and
reference stress methods including R6 global solution and Kim solution, and were compared with the finite element
calculation. The results show that the C" values calculated by the reference stress methods were two to eight times
higher than those by the finite element calculation; the accuracy of the reference stress methods was poor. The
ratios of the C* values calculated by the improved method to the finite element calculation results were close to 1;
the accuracy of the improved method was relatively high. Comparing with the Zahoor solution, the improved
method had higher calculation accuracy with the Norton index of 3. But as the Norton index increased, the
calculation accuracy of the two methods tended to be the same.
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Table 1 Comparison of current EPRI-C~ engineering estimation methods
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Table 2 Material parameters for pipe model
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Fig. 1 Diagram of semi-elliptical axial crack on inner surface
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Fig. 2 Finite element model for pipeline with axial crack:

(a) whole model and (b) enlargement at crack tip
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Table 3 k. and x, of different crack size
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Fig. 3 Ratios of C ™ results obtained by improved solution, Zahoor solution, R6 global solution and Kim solution to those

obtained by finite element solution under different crack size and different n values
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