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Development of Testing of Stress Corrosion Cracks Using the Nonlinear Phased Array Method
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More precise measurements of the depth of stress corrosion cracks ( SCCs ) are being required in the life assessment of
power plants to assess the level of risk they present. In this paper, we prepared a specimen with an SCC that was caused by
high-temperature, high-pressure water in a stainless steel area affected by the heat of welding, and we proved by simulation and
testing the usefulness of the nonlinear phased array method, which uses subharmonic waves. We simulated the generation of
subharmonic waves by using the elastic body-oscillator model and also imaged the SCC by using this method. The results of this
simulation and testing were that the SCC in the subharmonic image was clearer than in the image created using conventional

phased array imaging.
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Fig. 1 Elastic body-oscillator model
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Fig. 2 Simulated time waveform
(a) AGHEIRIE : 2 nm
108 -

102 ! ! | |
0 s 10 15 20
JEHWEH (MHz)
(b) AHHEIRIE © 7 nm
108
100
104 |
102 -
100
102
0 5 10 15 20
JEWE R (MHz )
(¥£) *1: Arbitrary units 7875
%3 YIal—var kBT —ART MV

Fig.3 Simulated power spectrum
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Table 1 Simulation parameters
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Fig. 4 Summary of measurements
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Table 2 Chemical components of the base metal ( wt% )
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Fig. 5 Results of cutting the specimen
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Fig. 8 Time waveform and power spectrum at region A
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