Effects of serrated boundary and density of intergranular carbides
on stress corrosion cracking of Alloy 600
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Abstract

Effects of serrated boundary and density of intergranular carbides on stress corrosion
cracking(SCC) of Alloy 600 have been studied in 40% NaOH at 315C using C-ring
specimen. Configuration of grain boundary and intergranular carbide density were
controlled by heat treatment. SCC tests were performed at +150mV above corrosion
potential. The specimen with serrated grain boundary showed higher SCC resistance
than that with straight grain boundary. This seems to be caused by the fact that the
specimen with serrated grain boundary has lower resolved tensile stress than that with
straight grain boundary because of serration. SCC resistance increased with higher

intergranular carbide density.
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Heat No. Material C Cr Ni Fe Si Mn P S Cu Ti Al Co B N
NXB8688 Alloy 600 0.04 | 154 | 75.1 | 8.0 0.1 0.3 <0.001 | 0.2
Alloy 600
753813 HTMA 0.026 | 1665 | 725 | 931 | 053 | 0.82 | 0.003| 0.001 | 0.01 | 0.3 | 0.07 | 0.011 | 0.001 | 0.016

Table 1. Chemical composition of Alloy 600

Table 2. Distribution of SCC crack depths of various specimen tested in 40% NaOH at

Yowall
thick- <2% 2~5% 5~10% 10~25% 25~50% 50~75% >75%
specimen N
SEN 0 0 0 0 5 1 0
TT 0 13 16 15 0 0 0
SERR 4 16 1 0 0 0 0
SERR+TT 0 7 17 7 0 0 0
SA 0 0 0 2 2 0 1

315C.



(A) Solution annealing (X 500)
(B) Sensitization (X  500)

(C) Serration (X 500)

(D) Serration + TT (X 500)

(E) Thermal treatment(TT, X 500)

Fig. 1. Variation in carbide distribution with heat treatment



(A) HTMA + SA

(B) HTMA + SEN
(C) HTMA

(D) HTMA + TT

(E) SA

(F) SA + SEN

(G) SA + SERR
o (H)SA+SERR+TT
1) (1)SA+TT

Fig. 2. Optical micrograph of cross sectional area of C-ring specimen
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