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Abstract The effect of cold work on the intergranular stress corrosion cracking of Alloy 600 steam generator tube ma-
terial of pressurized water reactor in nuclear power plant was studied through constant extension rate test under simu-
lated primary water condition. The cracking susceptibility was not greatly increased by the tensile cold work and
cracks did not nucleated in the specimens tensile cold worked greater than 25%. It was inferred that the cracking proc-
ess was affected by the inhomogeneity of micro-stress/deformation depending upon the amount and the type of cold
work, and was not directly influenced by the magnitude of applied stresses. The crack initiation and propagation were
greatly accelerated by the local and high stress gradient across the specimen thickness, and this implied that the mech-
anism of stress corrosion cracking was related to the process controlled by the stress gradient. It was also shown that
the constant extension rate test with hump specimen was a timesaving method for evaluating the stress corrosion
cracking susceptibility of Alloy 600 under primary water.
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Table 1. Chemical composition in wt.% and room temperature tensile properties of Alloy 600 tube specimen.

Ni | Cr Fe C 3 Mn | Cu

Si Y.S U.TS Elongation

75.34 15.7 8.03- 0.04

0.001 0.21 0.11

0.30 | 27.7kgf/mm?* | 68.lkgf/mm? 50%

Fig. 1. Microstructure of Alloy 600MA tube, 2% bromine-meth-
anol etching.
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Fig. 2. Dimension of CERT specimen.
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Fig. 3. Design diagram of hump dies.
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Fig. 4. Schematic of test setup for CERT under simulated primary water condition.
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Fig. 5. Load~ displacement curves.
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Table 2. Tensile displacement values of CERT specimens.

Unit : mm
Displacement
Total
Specimen by Cold Work |Displacement Displ Otaament
pec Before CERT |by CERT (B)| P 2¢
(A+B)
(A)
A/R 0.00 8.50 8.50
5% 1.00 7.98 8.98
10% 2.00 6.78 8.78
25% 5.00 6.28 11.28
34% 6.80 4.17 10.97
Hump ~-1.0* 1.90 0.90

*Hump specimen suffered gauge length shrinkage due to
complex bending deformation
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Fig. 6. Fractographs of (a): A/R specimen after CERT, (b):
magnified view of lower(ID) edge in (a), and (c): magnified
view of upper(OD) edge in (a).
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Fig. 8. Fractograph of 10% cold worked specimen after CERT.

Fig. 9. Fractograph of 25% cold worked specimen after CERT.
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Fig. 10. Fractograph of 34% cold worked specimen after CERT.
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Fig. 11. Fractograph of hump specimen after CERT.
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of specimens tested.
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Fig. 13. Surface of the hump inside after CERT.
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Fig. 16. Surface of the hump inside after tensile test at room
temperature.
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