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Effect of strain rate on the intergranular stress corrosion cracking of
alloy 600 hump specimens

W. Y. Maeng, M. S. Choi, U. C. Kim
Korea Atomic Energy Research Institute

The IGSCC(Intergranular Stress Corrosion Cracking) susceptibility of alloy 600 was inves-
tigated using constant‘ielongation rate test(CERT) technique. Tests were carried out for hump
type spe¢imens at the!strain rates range of 1.25 x 107/sec ~ 5 x 107/sec at 360°C in aerated
and in deaerated water. The IGSCC susceptibility of alloy 600 increased as the strain rate
decreased in deaerated iwatér. But the IGSCC susceptibility of alloy 600 decreased as the strain
rate decreased in aerated water. It is considered that the dissolution and the repassivation
kinetics in the two environments is so different to induce different IGSCC susceptibility of alloy
600 withithe variation of the strain rates. The increase of IGSCC susceptibility of alloy 600 with
the decrease of the strdin rate in deaerated water is due to the increase of the dissolution at the
crack tip; And the opposite trend of IGSCC susceptibility with the decrease of the strain rate in
aerated water is due to the ‘high degree of repassivation at the crack tip.

Keywords : IGSCC(Intergranular Stress Corrosion Cracking), Alloy 600, CERT(Constant Elonga-
tion Rate Test), Hump specimen, Strain rate.
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Fig. 2. Geometry of the hump specimen for CERT.

Table 1. chemical composition of tested alloy 600 spec-

imans.

Alloy 600| Ni [ Cr {Fe [Mn}| C [Cu | Si | S
wt. % [75.1]154| 8 |03 |001]02| 1 0001

Table 2. Mechanical properties and heat treatment history
of tested alloy 600 specimens.

Material| | Grain
(ASTM "Heat | UTS | Y. S, | Elong. | H. Size
No. |(kg/mm®|(kg/mm’)| (%) | Treat. |(ASTM
B~167) 1 No)
Alby | 960C,
600 906007 | 66.20 | 2958 | 46.00 10mia 6.89
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Fig. 3. Load-deformation curves of alloy 600 hump apec-
imens for CERTs in deaerated water at 360°C at differeint
strain rates.

Table 3. Varation of SCC parameters (IGSCC ratlo, Elon-
gation and max. stress) for CERTs in deaerated water at
360°C with different strain rates.

strain rate| Elong. | IGSCC | Ta*-

(sec) | () | () | oo

hotest-26 | 5.00x107 | 122 | > 60 28.1
hptest-27 | 3.75x10° | 11 > 70 21.2
hptest-25 | 250x10° | 85 > 90 15.4
hotest-28 | 125%10° | 7 > 90 128
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CERT in deaerated water at 360°C at different strain rates.
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Fig. 5. Momhology of fracture surfaces of ‘alloy 600 after
CERT in deaerated water at 360°C at different sirain rates
(magnified view).
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Fig. 6. Load-deformation curves of alloy 600 hump spec-
imens for CERTs in aerated water at 360°C at different
strain rates.
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Fig. 7. Momphology of fracture surfaces of alloy 600 after
CERT in acrated water at 360°C at different strain rates.
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Fig. 8. Morphology of fracture surfaces of mv 600 atter
CERT in aerated water at 360°C at differant strain rates
(magnified view).
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