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Abstract

It is very important to evaluate the surface or subsurface microstructure because of their influences on
mechanical properties of materials. Surface SH-wave which is horizontally polarized shear wave traveling along
near surface and subsurface layer is an attractive technique for material evaluation. The destructive method is
widely used for the estimation of material degradation but it has a great difficulty in preparing specimens
from in-service industrial facilities. In this study, nondestructive evaluation for degraded structural materials
used at high temperature though surface SH-wave method is discussed. 2.25Cr-1Mo steel specimens which
were prepared by the isothermal aging heat treatment at 650° were evaluated though ultrasonic nondestructive
evaluation techniques investigating the change of sound velocity, attenuation coefficient and amplitude spectra.
In addition, it has verified experimentally the frequency-dependence of attenuation coefficient though wavelet
analysis method.
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Table 1. Chemical composition of 2.25Cr-1Mo

steel(wt. %)

Element | C St { Mn S P Cr | Mo | Fe
Comp. | 0.12 | 0.24 | 0.45 {0.0080.024} 2.15 | 0.97 | Bal.

Table 2. Accelerated aging time at 650C for
equivalent microstructure served at 538°C

Time served at 538°C(hr)| Virgin | 3,000 | 12,000 | 60,000
Aging time at 650C(h)| 0 50 200 | 1,000
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Fig. 6 Effect of degradation time on Vickers of
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