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Abstract 1t is very important to assess quantitatively the extent of material degradation of heat resisting components
used over a long period of time to secure the reliable and efficient service condition and to prevent brittle failure in
service. However, it would not be appropriate to sample a large test piece from in-service components. Therefore, it is
absolutely need to develop a couple of new approaches to the non-destructive estimation technique which may be ap-
plicable to assessing the material degradation of the components as not to influence their essential strength have been
proposed. This study is to investigate the usefulness of electrochmical anodic polarization test as a method for material
degradation evaluation of the high temperature structural components, that is, screen tube, convection tube, slope sec-
tion tube, left hand side water wall tube and right hand side water wall tube. And the electrochemical test results are
compared with non-destructive grain boundary etching test results in order to establish a reliable material degradation

evaluation.
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Table 1. Chemical composition(wt.%)

dFqaegsHz A7H8 A9F (1997)

Spec.
Steel Symbol C Mn P S Si Mo
No.
A B, C,
Carbon steel SA178C b F 0.35 0.8 0.050 0.060

Table 2. Service conditions

. . Service year Service temperature

Symbol Location of specimen .
(yrs.) (‘C)
A screen tube 26 390
B convection tube 26 230
C slope section tube 11 250
D left hand side water wall tube 26 . 280
F right hand side water wall tube 11 300
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Fig. 1. Schematic illustration of electrochemical test equipment for anodic polarization test.
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Fig. 2. Load-displacement curves for slope section tube in vari-
ous temperatures
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Fig. 3. Transition behaver of SP energy according to the vari-
ous temperature for slope section tube.
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Fig. 4. Transition behavor of SP energy according to the vari-
ous temperature for left hand side W/W tube.
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Table 3. Results of ADBTT in SP test

FFAsSHA A7H A9x (1997)

Symbol A B C D E
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Fig. 5. The anodic polarization curve for screen section tube in
50%-~Ca(NOy), - 4H:0 solution.
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Fig. 6. The anodic polarization curve for slope section tube in 50
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