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Caustic stress corrosion cracking of austenitic stainless steels with thermal treatment(TT)
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Abstract

This paper dealt with the effects of TT(Thermal Treatment) and nitrogen content on
casutic stress corrosion cracking of austenitic stainless steels. Nitrogen content and grain size
had affected on the caustic SCC resistance. Increasing nitrogen content, SCC resistance was
increased due to the enhanced repassivation rate, but at high nitrogen content, the resistance
was decreased because of the dual effects between mechanical and repassivation behavior.
Regardless of nitrogen content, TT improved the casutic SCC resistance and this behavior was
reviewed on the points of residual stress, grain size, and dislocation array.
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Alloys SRN1 SRN2 SRN3
C 0.027 0.026 0.027
Mn 0.87 0.84 0.82
Si 0.50 0.44 049
Fe bal. bal. bal.
P 0.030 0.031 0.028
S 0.002 0.002 0.002
Cr 20.7 20.8 214
Mo 6.1 6.1 6.0
N 0.01 0.18 0.35
Ni 233 22.8 230
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Fig. 1 SCC resistance of experimental alloys in 40% NaOH
at boiling point applying -900 (SCE)
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Fig. 2 Transmission electron microscopy analysis of dislocation arrays
(a) SRN1 1150 -S5min. (b), (¢) SRN2 1150 -S5min.
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Fig. 3 Schematic diagram of dislocation slip steps

in the crack interior
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Fig. 4 Effect of thermal treatment on the residual stress

of experimental alloy
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Fig. 5 Effect of residual stress on the SCC resistance

of experimental alloy (SRN2)
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Fig. 6 Effect of grain size on the SCC resistance of the experimental alloys
in 40% NaOH at boiling point, applying -900 (SCE)
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Fig. 7 Transmission electron microscopy analysis of dislocation arrays
(a) SRN1 TT (b) SRN2 TT (c) SRN3 TT



	분과별 논제 및 발표자

