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Effect of dissolved oxygen on PWSCC of Alloy 600
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Abstract

CERT tests were carried out to evaluate the effect of dissolved oxygen on the PWSCC
of Alloy 600 in aerated and deaerated pure water at 360C. Hump specimens were used
to shorten test time. Tests were conducted with the strain rate of 2.5x10 /s for the
specimens of different heat treatment and bending procedure. The PWSCC resistance
was better in aerated water environment than in deaerated water environment. The
elongation and maximum load were larger in aerated water than in deaerated water, and
the shape of load-deformation curves of the two tests in different environment shows
significant difference. It was considered that the increase of PWSCC resistance in
aerated water is due to the high corrosion potential of metal surface, and the according

decrease of corrosion current due to the formation of protective oxide layer.
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Fig. 1 Geometry of hump specimen for PWSCC tests.




Table 1 Composition of tested alloy 600

Alloy 600 |Ni Cr Fe Mn C Cu Si S
A 74.8 15.8 8
B 75.1 15.4 8 0.3 0.01 0.2 1 0.001
Table 2 Material properties of test specimens
. ) Grain
Materials Tensile . :
Yield |Elong. Heat Size
(ASTM B- Heat No. Strength
rength % Tr men ASTM
167) (Kg/mm~2) Strengt (%) eatment (NSO )
A 6028 x 0.04 PAL 64.00 34 45|not known
B 906007 66.20 29.58 [46.00 |960C x10min 6.89
Table 3 CERT test condition and results(strain rate=2.5x10"(-7 ), 360C)
Time to | Elong.at Max.
Test No. Materials En Fracture | fracture H © F;?ggge ,L?e Sa%o% Ma>zk L)oad stress cold work
(hours) | (mm) 9 (kg/mr2)
hptest-9  |A wat 146 3.93] e13¢10 [no Sscc 0 260 35.3 1
hptest-3  |A water(DO<10ppb 119 3.2 10.67 [IG+TG > 90 100 13.6 1
hptest-7 B wat 120 3.24 e10(80 |IG+ductil —~50 194 24 .3 )1
hptest-25 B water(DO<10ppb 105 2.55 8.50 |[IG+TG > 90 120 15.4 1
hptest-21 B water(DO: sat.) 152 3.7 12.33 [no SCC 0 245 314 1+ z
hptest-24 |B water(DO<10ppb 105 2.55 8.50 |[IG+TG > 90 97 12.4 1+ z
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Alloy 600 CERT Test

260 4 Temp.=360C, Hump specimens(A, die1, strain rate=2.5x10*(-7)) @é@
240 _- —=&— hptest3_load(dissolved oxygen <10 ppb, Q(D

i Nitrogen purging) @éﬁ
220 - —O— Hptest9_load(air saturated water) {wf
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Fig. 2 Load-deformation curves for hptest 3 and hptest 9



220 5 Alloy 600 CERT Test
(Temp.=360C, Hump specimens(B,die1), strain rate=2.5x10%(-7))

—O— hptest25_load1(dissolved oxygen < 10 ppb water,
high pressure loop)

—=A— hptest7_Load(air saturated water)
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Fig. 3 Load-deformation curves for hptest 7 and hptest 25
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Alloy 600 CERT TEST
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Fig. 4 Load-deformation curves for hptest 21 and hptest 24



b) Hptest-9 (360C, aerated water)

Fig.5 Fracture surface of Alloy 600 after PWSCC tests in
deaerated and aerated water(360C)
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Fig.6 Surface oxide characteristics after CERT tests
(depth profile by AES, # n = hptest-n)
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