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Abstract

In order to develop the evaluation methods of degradation for the Ni-Cr-Mo-V steel, which is
in use for turbine rotor in nuclear power plant, the degraded materials were prepared by simulat-
ed degradation methods. The result of impact test and fatigue crack growth test shows that the
FATT (Fracture Appearance Transition Temperature) and fatigue crack growth rate increased
with the increase of degradation. And the result of new electrochemical polarization test method
was suggested for the evaluating FATT, fatigue crack growth exponent and coefficient C values
based on the results of realtionship between corrosion current density (Icorr) & FATT, and
the m & C and Icorr.
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Table 1 Chemical composition of Ni-Cr-Mo-V
steel.

Composition, wt. %

Mn| P S Ni | Cr

C | si Mo | V

0.4

0.210.4/0.01]0.008] 3.5 | 1.4 0.09

Table 2 Mechanical properties of Ni-Cr-Mo-V

steel.
Tensile strength | Yield strength | Elongation
835 MPa 533 MPa 18 %
660

(4) -
©

316 % 10 'C/hr

Air Cooling fg 30 °C/hr
£ 30

Time ( bhr.)
(a) Step cooling
Fig. 1

Time ( min.)

(b) Slow cooling

Simulate degradation method.
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Table 3 Information of FATT, Ecorr, m, C and Icorr values for Ni-Cr-Mo-V and degraded materials.

Materials | FATT(C) m C Potential hydrogen Ecorr(mV) |Icorr (gA/cm?)
pH 3 —602.8 61.25
pH 6 —117.1 0.176
Original —153 3.33 | 2.20E—09
pH S —254.7 0.132
pH 12 —211.6 0.209
pH 3 —589.1 92.50
Slow cooled pH 6 —131.6 0.188
. -30 3.23 | 3.28E—09
(10C/hr) pH 9 —236.0 0.177
pH 12 —412.7 0.569
pH 3 —585.5 135.8
pH 6 —121.7 0.197
Sted cooled —24 3.18 3.84E-09
pH 9 —244.9 0.196
pH 12 —417.4 1.476
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Table 4 Information of FATT, Ecorr, m, C and Icorr values for 2/,Cr-1Mo steel and degraded

materials.
Materials | FATT(C) m C Potential hydrogen Ecorr(mV) {Icorr (xzA/cm?)
pH 3 —651.6 31.87
pH 6 —124.5 0.171
Recover —26 3.81 |3.2613E—10
pH 9 —254.9 0.723
pH 12 —347.9 0.251
pH 3 —655.8 38.10
Slow cooled 7 3.92 |2.8250E 10 PLe s 0220
(30°C /hr) ' ’ pH 9 —245.9 0.742
pH 12 -355.5 0.255
pH 3 —649.2 44.08
pH 6 —136.2 0.235
Degraded 86 4.23 |1.3262E—10
pH 9 —258.0 0.998
pH 12 —370.2 0.352
pH 3 —634.4 63.67
pH 6 —213.6 0.361
Step cooled 105 4.31 | 1.0342E-10
pH 9 —276.9 1.118
pH 12 —407.9 0.364
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