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Extended Compliance Information of an ESET Specimen
for the Environmental Fatigue Crack Growth Test of Nuclear

Power Plant Piping
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Abstract

The eccentrically—loaded single edge crack tension specimen ESET is a kind of
extended CT type specimen which can exhibit advantages over other specimen types
in the environmental fatigue crack growth rate(FCGR) test for the life assessment
or the LBB analysis of nuclear power plant structures. In this study, we
constructed an efficient testing system for thermal FCGR test, and also suggested
an alterative shape of specimen with integrated knife—edge attached to the front

face of the specimen and its compliance solution by using the numerical analysis.
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Table 1 Results of FE Analysis in the ESET specimen attached with knife—edge.

a/W U, at x0 U, at x1 P EBV,/P EPV./P Ky F
0.15 0.010578 0.011394 1808.990 | 2.46E+00 | 2.65E+00 595.7 2.02994
0.20 0.014244 0.015299 1709.120 | 3.51E+00 | 3.77E+00 674.7 2.433492
0.25 0.018023 0.019312 1586.090 | 4.79E+00 | 5.13E+00 737.2 2.865163
0.30 0.021867 0.023360 1442.970 | 6.38E+00 | 6.82E+00 784.0 3.349273
0.35 0.025713 0.027378 1283.910 | 8.44E4+00 | 8.98E+00 815.2 3.914005
0.40 0.029475 0.031284 1114.850 | 1.11E+01 | 1.18E+01 830.1 4.589927
0.45 0.033060 0.034990 942.270 | 1.48E+01 | 1.56E+01 828.8 5.422083
0.50 0.036375 0.038401 773.027 | 1.98E+01 | 2.09E+01 811.4 6.470415
0.55 0.039341 0.041441 613.415 | 2.70E+01 | 2.85E+01 779.1 7.829438
0.60 0.041892 0.044041 469.177 | 3.76E+01 | 3.95E+01 733.5 9.637296
0.65 0.043992 0.046169 344.010 | 5.39E+01 | 5.65E+01 676.9 12.12957
0.70 0.045639 0.047822 239.721 | 8.02E+01 | 8.40E+01 611.7 15.72984
0.75 0.046851 0.049022 156.563 | 1.26E+02 | 1.32E+02 539.9 21.25769
0.80 0.047664 0.049805 93.545 | 2.15E+02 | 2.24E+02 463.1 30.51719
0.85 0.048122 0.050217 48.814 | 4.15E+02 | 4.33E+02 381.9 48.22815
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