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A Study on the Evaluation of Material Degradation for 1Cr-1Mo-0.25V
Steel using Linear and Nonlinear Ultrasonics
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Abstract : Ultrasonic is a powerful nondestructive technique for getfing the information of flaws and material properties of
in-services facilities. We prepared 4 different 1Cr-1Mo-0.25V specimens by isothermal aging at 630 C. We evaluated material
degradation using ultrasonic parameters, velocity, attenuation and harmonic generation. Aftenuation and nonlinear parameter
derived from harmonic generation efficiency increased as degradation. Especially the second harmonic of the fundamental wave
in the 1,820 h aging material was observed to exceed 20 dB more than that in the un-aged material. But velocity remained
virtually the same for all specimens. We concluded that nonlinear parameter and attenuation are sensitive to material
degradation, but velocity was not. It'll be a good parameter for evaluating the material degradation.
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Table 1 Chemical composition of 1Cr-1Mo-0.25V
Wt %
C|Si|Mn! S P Ni | Cr|Mo| V Sn

0.29/0.01/0.74/ 0.004 | 0.007 | 0.060 | 1.29 | 1.24 | 0.25|0.0047
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