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The Effect of Heat Treatment and Stress on SCC Behavior of Alloy 600 in
10wt.% NaOH Solution
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ABSTRACT

Stress corrosion cracking (SCC) of Alloy 600 has been studied in 10wt.% NaOH at 3150 . SCC test was
performed using C-ring specimen at the potential of +20000] above corrosion potential in 10wt.% NaOH
solution. The tubing materials were systematically heat treated to control degree of sensitization and
intergranular carbide distribution. Stress at the apex of C-ring specimen was in the range from 150 to 250% of
room temperature yield strength. SCC of Alloy 600 was found in 10days for stress of 250% yield strength at the
apex of C-ring but was not found in 10days for stress of 150% except for HTMA. The SCC resistance of Alloy
600 increased with a following sequence: HTMA, HTMA+SEN and HTMA+TT. SCC rate increased with stress
at the apex of C-ring. The cracked C-ring specimen were sectioned by the 10 degree interval, and it was

observed that HTMA+TT had most uniform crack distribution . The outermost surface films of both outer



surface and SCC fracture surface were enriched in Ni and depleted in Cr by Auger Electron spectroscopy

analysis.
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Table 1 chemical composition of HTMA 600

Designation | Ni Cr | Fe C S P B N Si | Cu | Al | Ti

75.14 | 15.46 | 8.42 | 0.025 | 0.001 | 0.008 | 0.0039 | 0.0042 | 0.16 | 0.011

HT 600 0.21 | 0.29

Table 2. Cr concentration at grain boundary, intergranular carbide thickness, width and line coverage

and SCC rate
Cr Intergranular carbide Max. CGR
Alloy depletion granu (x 10’10m/sec)
Min. Cr conc. . Line 250% of
(W.%) Length(um) | Thickness(pum) coverage(%)
HT 600 13.2 0.28 0.15 28 10.45
SN 600 7.3 0.41 0.20 89 9.96
TT 600 10.5 0.57 0.29 80 9.47
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Table 3. Maximum SCC rate(xlO’lOm/sec ) in 10wt % NaOH at 31500 .

Stress(% of yield strength) HTMA HTMA+SEN HTMA+TT
150 0.35< No crack No crack
250 10.45 9.96 9.47
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Fig. 1. Intergranular carbide distribution in Alloy 600 observed after etching in bromine solution.
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Fig. 2. Polarization curve of Alloy 600 in 10wt% NaOH solution at room temperature and 315°C.
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Fig. 4. Cross sectional area of (A)HTMA 600, (B)SEN 600 (C)TT 600 showing
maximum SCC length exposed to 10wt.% NaOH at 3150  for 10days.
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Fig. 6 Crack density(a) and average crack length(b) distribution in sectional district of C-ring specimen by the 10

degree interval.

Fig. 7 Distribution of Max. CGR(a) and total crack length summation(b) in sectional district of C-ring
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Fig. 8. AES depth profiles at passive film of the HT 600 after applied
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