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Stress corrosion cracking of aged CF8A weld
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Abstract

In this study, nickel-based (Alloys 52M) and stainless steel (308L)
filler metals were employed to perform overlay welding on CF8A casted
duplex stainless steel in which 308L was served as a buffer layer in
some welds for comparison. Moreover, the SCC susceptibility of the
overlay weld was evaluated by using a modified smooth tensile
specimen, which was strained at constant extension rate tensile (CERT)
tests under simulated coolant conditions in a nuclear reactor. The
percentage loss in tensile strength and ductility of various specimens in

high-temperature water due to SCC could be calculated accordingly.

The results indicated microfissures were not found in all overlay
welds even the buffer layer was not applied. After aging at 385°C /
20000h, a decrease in tensile ductility and impact toughness was
obtained in comparison with those of other specimens. Short time
recovery-annealing at 500°C / 1h had an effect of improving the tensile
ductility and impact toughness of embrittled CF8A SS. Excessively high
solution treatment of CF8A SS at 1200°C / 2h caused an obvious
decrease in tensile strength but associated with an increase in ductility

and toughness.
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CF8A IS 034 021 850 19.42 0.039 0.004  ---- e Bal.

<ocjés 001 040 170 10.00 20.00 0.015 0.010 @ ---- e Bal.

NPy e 003 0.05 078 5895 2987 0.004 0.002 0.29 0.55 8.97
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Property YS UTS EL
Specimen (MPa) (MPa) (%)
C 196 590 50
A 190 506 46
R 191 581 58
S 175 495 61
CR 713 897 12
C: As casted condition YS: 0.2% offset yield strength
A: Aging at 385°C for 20000 hours. UTS: ultimate tensile strength
R: Recovery-anneal at 500°C for 1 hour. EL: elongation

S: Solution-anneal at 1200°C for 2 hours.

CR: 20% thickness reduction of C specimen.
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Specimen C A R S CR
CVN (joules) 34 27 35 42 18
C: As casted condition CVN: charpy v-notch impact

A: Aging at 385°C for 20000 hours.
R: Recovery-anneal at 500°C for 1 hour.
S: Solution-anneal at 1200°C for 2 hours.

CR: 20% thickness reduction of C specimen.
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