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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 by nondestructive evaluation is strongly desired. In this paper, the use of

guided wave was suggested for the evaluation of thermally damaged 2.25 Cr-1Mo steel as an alternative way to

compensate for limitations of fracture tests. The observation of microstructure variations of the material including

carbide precipitation increase and spheroidization near grain boundary was conducted and the correlation with the

guided wave features such as energy loss ratio and group velocity changes was investigated. Through this study, the

feasibility of ultrasonic guided wave evaluation for thermally damaged materials was explored.
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Fig. 3 Dispersion curve for steeligroup velocity)
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Table 1 Chemical composition of 2.25Cr-1Mo steel

Element| C | Si ([Mn | S Pl CriMojFe

Comp.
(Wi %)

0.138]0.142( 0.46 |0.004{0.014§ 2.27 1 0.97 | Bal.

Table 2 Accelerated aging time at 630C for
equivalent microstructure served at 538°C

Time served

at 5a800() | 500 | 40000 | 120,000/ 145,000| 200,000

Aging time

a 630y | 20 | 730 | 2200 | 2700 | 3700
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Fig. 5 TEM micrographs showing momhology of carbide
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Table 4 Theoretical and experimental group velocity

Cg

Mode Theory(mm/us) | Experiment(mm/s)
SO0 mode - 18 1915
Al mode 36 3724
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