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Evaluation of Corrosion Degradation Characteristics of Turbine
Blade Material Using Backward Radiated Ultrasound
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Abstract

The corrosion degradation characteristics of the 12Cr alloy steel, which is widely used in fossil
power plants as a turbine blade material, are evaluated nondestructively by use of the backward
radiated Rayleigh surface wave. In order to evaluate corrosion degradation characteristics, we
constructed automated system for the backward radiation, and the frequency dependency of the Rayleigh
surface wave is investigated indirectly by measuring the angular dependency of the backward radiation
of the incident ultrasonic wave in the specimens. The velocity of the surface wave decrease as the
increase of the aging time in the backward radiation profile, which seems to result from the increase
of the effective degrading layer thickness. And, amplitude of the surface wave increase as the aging
time, which seems to result from the increase of the intergranular corrosion. The result observed in this
study demonstrates high potential of the backward radiated ultrasound as a tool for the nondestructive
evaluation of the corrosion degradation characteristics of the aged materials.
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Fig. 1 Schematic diagram of automatic backward
radiation experimental setup
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Table 1 Chemical
properties of 12Cr alloy steel” (wt.%)

composition and mechanical

Element}! C | Si ([Mn| P | S | Ni| Cr [Mo| Cu
Content

0.16 | 0.34 | 0.46 {0.016]0.003] 0.18 | 11.9 | 0.09 | 0.06
(%)

Yield strength

Ultimate tensile

Elongation (%)

(MPa) strength (MPa)
989.4 1205 13
Table 2 Fatigue test condition'”
Conditions | Contents
Load ratio
0.1
(R= Pmin/ Pmax)
Loading Load range ( 4P) Constant
condition Maximum load .
7848N
( Poax)
Loading speed ( f) 0.5Hz
DCPD
Input current 10A
method
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Fig. 3 Comparison of backward radiated surface
wave profiles for corroded specimens in
NaCl solution during 6 months or 9
months
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Fig. Comparison of backward radiated surface
wave profiles for corroded specimens in
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