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Abstract

Cr-Mo-V steel is widely used as a material for the turbine structural component in fossil power
plants. It is well known that this material shows the various material degradation phenomenons such as
temper embrittiement. carbide coarsening, and softening etc. owing to the severe operation conditions as
high temperature and high pressure. These deteriorative factors cause the change of mechanical
properties as reduction of fracture toughness. Therefor it is necessary to evaluate the extent of
degradation damage for Cr-Mo-V steel in life assessment of turbine structural components. In this
paper. the electrochemical potentiokinetic reactivation(EPR) test in 50wt%-Ca(NOs). solution is
performed to develop the newly technique for degradation damage evaluation of Cr-Mo-V steel. The
results obtained from the EPR test are compared with those in small punch(SP) tests recommended by
semi-nondestructive testing method using miniaturized specimen. The evaluation parameters used in EPR
test are the reactivation current density(I) and charge(Qgrc). reactivation rate(Ir/Icrie. Qw/Qcrie). The
results suggest that I/l in these parameters shows a good correlation with SP test results.
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Table 1 Chemical composition of Cr-Mo-V.

(w1%)
C Si Mn Cr Mo A%
0.15 015~ 04~ | 0.7~ | 07— [025~
0.3 0.6 1.2 1.2 0.35

Table 2 Accelerated aging times at 630C and
simulated times at in-service at 530°C.

Simulated time at . . .
i ) Aging time at 630 °C
in-service rs.)

at 530C (hrs.) (.
5.500 100
27,000 500
55.000 1,000
110,000 2,000
160,000 3.000
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Fig. 1 Schematic diagram of apparatus
for SP testing.
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Fig. 2 Schematic diagram of apparatus
for electrochemical polarization
testing.
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Fig. 4 SEM macro-fractographs for virgin and
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Fig. 6 Aging time dependence of reactivative
polarization curves for several aged
materials in 50wt%-Ca(NOs): solution.
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