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STRESS CORROSION CRACKING BEHAVIOR OF ALLOY 600 IN HIGH
TEMPERATURE HIGH PRESSURE LEAD-CONTAINING CAUSTIC SOLUTION
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Abstract ; Stress corrosion cracking( SCC ) behavior of commercial mill-annealed ( MA) alloy 600 tubing
materials used for pressurized water reactors ( PWRs) steam generators ( SGs) in high-temperature high
pressure lead-containing caustic solution was investigated by reversed U-bend ( RUB) samples. The results
indicated that when hydrogen content was high , alloy 600 suffered from serious intergranular attack (1IGA)
,and the observed maximum depth of IGA was about 270 pm;lead was found to deposit at grain bounda-
ries ;a pre-strain by cold tension and mill-annealing temperatures did not obviously affect the stress corro-
sion cracking behavior of alloy 600.
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Fig. 1 Schematic drawing and dimensions of the modified
reverse U-bend ( RUB) tubing sample( mm)
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Fig. 2 SEM micrographs of 600 alloy tubing,12%~15% H,CrO,
etched,30 V,70s: (a) low mill-annealing, average grain
size is about 25 um, (b) high mill-annealing, average

grain size is about 45 pum
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Fig. 3 SEM IGA and IGSCC of high annealing 600 alloy
tubing,12%~15% H,CrO, etched,30 V,70 s
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Fig. 4 Typical IGA of low annealing 600 alloy tubing,12% ~15%
H,CrO, etched,30 V,70 s without (a) and with (b)
35% prestrain

Fig. 5 Maximum IGA of low annealing 600 alloy tubing without
prestrain, 12% ~15% H,CrO, etched,30 V,70 s, maxi-
mum depth is about 270 pm.
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Fig. 6 SEM observation of un-etched low annealing 600 alloy after
SCC test; (a) SEM micrograph, (b) EDX result of a select-
ed region, (¢) Pb distribution along a line showed in(a)
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