20005 Al gt 2313 =83
a1 22 o} 3)

0.IM NaHSO0s¢} NaOH-& 4l A Alloy 6009 -$= 423}

Stress Corrosion Cracking
of Alloy 600 in 0.1M NaHSO, and NaOH Solution
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Abstract
Stress corrosion cracking (SCC) of Alloy 600 hav been studied in 0.1M
NaHSO; of 360Cand 1, 10and 40% NaOH of 315C. SCC test was performed
using C-ring specimen at potential of 0 and +200mV above corrosion potential.
Stress at the apex of C-ring specimen was controlled to be 150 and 250% of
room temperature yield strength. The tubing materials were systematically heat
treated to controll degree of sensitization and intergranular carbide distribution.
Degree of sensitization was measured with modified Huey test. The SCC rate of
Alloy 600 was higher that 3.4x10-7(mm/sec) for stress of 250% of yield



strength irrespective of microstructure. SCC rate of HTMA, HTMA+SEN,
HTMA+TT were 1.8x10-8, 3.1x10-8 and 2.6x10-9(mm/sec), respectively in
0.1IM NaHSOs for stress of 150% yield strength at the apex of C-ring. SCC
resistance increased with a following sequence in 0.1M NaHSOs HTMA+SEN,
HTMA and HTMA+TT. No SCC was found on specimen exposed to 1% NaOH
for 35 days irrespective of applied potential and stress. The SCC resistance of
Alloy 600 increased with a follwing sequence in 10 and 409 NaOH solution:
HTMA, HTMA+SEN and HTMA+TT. SCC rate increased with both NaOH
concentration and stres at the apex of C-ring. Weight loss in modified Huey
test increased with a following sequence: HTMA+TT, HTMA, HTMA+SEN. In
0.IM NaHSO, SCC rate was enhanced as Alloy 600 become sensitization while
in NaOH solution SCC rate was accelerated as Alloy 600 has less intergranular
carbide. This suggest that microstructural dependency of SCC rate depends on

environment.
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Table 1 Maximum SCC rate(mm/sec) in 0.IM NaHSO; of 360°C.

i} @714 864 SCO

Stress(% of yeild
HTMA HTMA+SEN HTMA+TT
strength)
150 1.8x10° 3.1x10° 2.6x10 "7
250 >3.4x10 >3.4x10 >3.4x10 ‘
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Table 2 Maximum SCC rate(mm/sec) in 10%NaOH of 315°C.

Stress(% of yeild
HTMA HTMA+SEN HTMA+TT
strength)
150 6.3x10 very small crack no crack
250 >1.2x10° >1.2x10 ° >1.2x10 °

Table 3 Maximum SCC rate(mm/sec) in 40%NaOH of 315°C.

Stress(% of yeild
HTMA HTMA+SEN HTMA+TT
strength)
150 50x10" 29x10" 1.4%x10 "
250 >1.2x10° >1.2x10"° >1.2x10°

t}. Modified Huey test
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Table 4. Effect of heat treament on weight loss measured in boiling HNOs for
48Hrs(Modified Huey test), distribution of intergranualar carbide

HTMA HTMA+SEN HTMA+TT
weight Y . 9
) 115X10° completely dissoved 22X10°
loss(kg/m“/sec)
intergranular _ _ _ ) _
. L discrete semicontinous semicontinous
carbide distribution
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Fig.1 Outer Crosssectional area of C=ring specimen exposed to 0.1M NaHSO" of
360°C for 34days.



Outer region of cross sectional area

Inner region of cross sectional area

Fig.2 Crosssectional area of C-ring specimen
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