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A Study on the High Frequency Ultrasonic Attenuation Characterization
in Artificially Aging Degraded 2.25Cr-1Mo Steel
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Abstract : The destructive method is reliable and widely used for the estimation of material degradation but, it have
time-consuming and a great difficulty in preparing specimens from in-service industrial facilities. Therefore, the
estimation of degraded structural materials used at high temperature by nondestructive evaluation such as electric
resistance method, replica method, Barkhausen noise method, electro-chemical method and ultrasonic method are
strongly desired. Ultrasonic nondestructive evaluation technique has been reported good to attain efficiency of
measurement, high sensitivity of measurement, and rapidity and reliability of result interpretation. In this study, it was
verified experimentally the feasibility of the evaluation of degraded 2.25Cr-1Mo steel specimens which were prepared
by the isothermal aging heat treatment at 630 T by high frequency longitudinal wave method investigating the change
of attenuation coefficient by FFT analysis and wavelet transform. Because of carbide precipitation increase and
spheroidization near grain boundary of microstructure to aging degradation, attenuation coefficient had a tendency to
increase as degradation proceeded. It was identified possibly to evaluate degradation using the characteristics of
high-frequency ultrasonics. Frequency dependence of ultrasonic attenuation coefficient to aging degradation appeared

large, which made sure that attenuation coefficient is an important parameter for evaluation of aging degradation.

Keywords : material degradation, ultrasonic nondestructive evaluation, attenuation coefficient, FFT analysis, wavelet
transform, ductile brittle transition temperature (DBTT)
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Table 1 Chemical composition of 2.25Cr-1Mo steel

Comp. | C Si [Mn| S P | Al | Cr|[Mo]| Ni

wi% |0.138]0.142)|0.460.004|0.014|0.07|2.27|0.97|0.97

Table 2 Determination of accelerated aging time at
630°C for equivalent microstructure(X 1000 h)

Time Serviced )

at 538 C as-received| 65 | 100 | 170 | 260
Aging Time

at 630 C 0 12 |18 | 31 48

Table 3 Mechanical properties of 2.25Cr-1Mo steel

Mechanical vield Tensile Elongation | Hardness
Propert Strength | Strength (%) Hv)
P | MPa) | (MPa) °
Value 480.2 630.14 24 2038
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