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Effect of Applied Potential on Stress Corrosion Cracking of Steam Generator Tubings
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Abstract

Effects of applied potential on stress corrosion cracking(SCC) of Alloy 600 and Alloy
690 used as steam generator tubing materials have been studied in deaerated 40%
NaOH at 315°C using C-ring specimen. Corrosion oxides formed at the potentials where
SCC tests had been performed were analyzed with X-ray diffraction. Current transient
at various potential and polarization curves of Alloy 600, Alloy 690 and Pure Ni were
obtained. Polarization curves on Alloy 600 and Alloy 690 showed second peak at 270mV
above OCP, while polarization curve on pure Ni had no second peak at that potential
X-ray diffraction patterns of corrosion oxides of Alloy 600 which had been formed at
150 and 200mV above OCP coincided with NiO, while those formed at 250mV and
330mV showed slight shift in 28 of NiO, meaning change in lattice parameter of NiO.
Corrosion oxide of Alloy 690 which had been formed at 150mV above OCP were NiO
while those at 200, 250 and 330mV above OCP were mixed oxides of NiO and spinel
structure(MsQ4) of Ni, Cr and Ni. Almost through wall cracks were observed for Alloy
600 held at 150 and 200mV above OCP while no cracks were observed for Alloy 600



held at 250 and 330mV. These results imply that SCC of Alloy 600 might proceed in
the range of potential from passivation potential to second peak where NiO were
produced. Alloy 690 were more resistant to SCC than Alloy 600.
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Fig. 1Effect of scan rate on polarization of Alloy 600 in 40% NaOH at 315 °
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Fig. 2 Polarization curves of Pure Ni, Alloy 600 and Alloy 690

in 40%NaOH at315 °C at a scan rate of 0.3mV/sec.
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Fig. 4 X-ray diffraction pattern of corrosion oxide held at (a) 150mV and
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Fig. 5 Side view of C-ring after stress corrosion test in 40% NaOH at 315°C,



(a) : at 260mV ahove OCP, (b) : at 250mV above open circuit potential.
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