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Alloy 600/182 with excellent mechanical/chemical properties have been utilized for nuclear power plants.
Although both alloys are known to have superior corrosion resistance, stress corrosion cracking failure has
been an issue in primary water environment of nuclear power plants. Therefore, primary water stress corrosion
crack (PWSCC) growth rate tests were conducted to investigate crack growth properties of Alloy 600/182.

To investigate PWSCC growth rate, test facilities incl
system were constructed. In PWSCC crack growth rate te:

uding water chemistry loop, autoclave, and loading
sts, half compact-tension specimens were manufactured.

These specimens were then placed inside of the autoclave connected to the loop to provide primary water
environment. Tested conditions were set at temperature of 360°C and pressure of 20MPa. Real time crack
growth rates of specimens inside the autoclave were measured by Direct Current potential drop (DCPD)
method. To confirm inter-granular (IG) crack as a characteristic of PWSCC, fracture surfaces of tested
specimens were observed by SEM. Finally, crack growth rate was derived in a specific stress intensity
factor (K) range and similarity with overseas database was identified.
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Fig. 1 Schematic of PWSCC crack growth rate(CGR) test machine.
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Fig. 2 Friction force of loading system at high temperature.
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Fig. 3 Shape of CT Specimen in ASTM E399 [7].
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Material Ni Cr Fe C Mn S Si
Alloy 600 72.0[min] 14.0-17.0 6.0-10.0 0.15[max] 1.0[max] 0.015[max] 0.5[max]
Alloy 182 59.0[min] 13.0-17.0 10.0[max] 0.10[max] 5.0-9.5 0.015[max] 1.0[max]
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Table 2 Load control history for each step at high temperature

Step Load Ratio Frequency Crack Increment
1 0.7(Triangle) 0.001 Hz 0.2 mm
2 0.7(Trapezoid) 0.001 Hz + 9,000s hold time 0.1 mm
3 1 - Measure

©.217mm 0.448mm 0.916mm 0.998mm (.57hnm 0,713mm (.774mm 0 <'ﬂm|ln i
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IJ,li.\_‘mn;
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Fatigue &
creep-fatigue

Fig. 4 Crack length measurement by 9-point method in Alloy 600.
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Table 3 PWSCC CGR of Alloy 600 and 182

. CGR [mvs], CGR [mvs],
Test No. Material K [MPar/m ] (Test temp., 360 C) (Converted, 325 )
1 Alloy 600 28.5 ~ 28.8 1.71E-10 4.51E-11
2 Alloy 600 33.0 ~ 335 1.74E-10 4.60E-11
3 Alloy 600 33.1 ~ 345 2.80E-10 737E-11
4 Alloy 182 19.5 ~ 20.4 3.47E-10 9.14E-11
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Fig. 5 PWSCC surface of Alloy 600 by SEM.
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Fig. 7 Alloy 600 PWSCC CGR results vs. trendline of MRP-420 [3].
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Fig. 8 Alloy 182 PWSCC CGR results vs. trendline of MRP-420 [3].
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