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Fig.1 Special grain boundary distribution OIM and grain Euler angle orientation of 690 alloy C ring: (a, b) 25% deformation

processing and (c, d) 50% deformation processing
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Fig.2 Inverse pole figure of 690 alloy: (a) 25% deformation

processing and (b) 50% deformation processing
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Fig.4 SEM images of the surface (a, c) and end (b, d) of 690 alloy after soaking for 30 d: (a, b) 25% deformation processing

and (c, d) 50% deformation processing
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Fig.5 SEM images (a, c) and EDX spectra (b, d) of 690 alloy after soaking for 30 d: (a, b) 25% deformation processing and
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Fig.6 Potential distribution of the sample surface of 690 alloy in SKP before (a, b) and after (c, d) soaking: (a, ¢) 25% deformation

processing and (b, d) 50% deformation processing
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Research on Corrosion Behavior of 690 Alloy in High Temperature and High Pressure
Water Environment by EBSD Technology

Zhao Ruitao’, Li Chengtao?, Li Xiaogang®, Cheng Xuequn®, Zhang Kai', Yuan Jiamei®
(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Suzhou Nuclear Power Research Institute, Suzhou 215004, China)
(3. Yangjiang Nuclear Power Co., Ltd, Yangjiang 529500, China)

Abstract: The electrochemical corrosion behavior of C-type ring made by 690 alloy with different degrees of deformation was investigated
by Scanning Kelvin probe (SKP) and electron backscatter diffraction (EBSD) testing techniques, combined with high temperature and
pressure immersion tests. The results indicate that the corrosion products on the 690 alloy are composed of oxide particles which are rich in
Fe, Ni and Cr. EBSD test statistics analysis shows that the proportion of 3 grain boundaries in the 690 alloy with 25% defor mation is 10%
more than that of the 690 alloy with 50% deformation, and both kinds of 690 alloy have mild but different textures. The SKP measurement
results display that Ex, of C-type ring samples after immersion has a significant rise, reaching —3.5 mV for the 690 alloy with 25%
deformation and —29.2 mV for the 690 alloy with 50% deformation. It also indicates the corrosion product film on the 690 alloy with 25%
deformation plays a better protective role as it results in a higher Ex, (26 mV higher than that of 690 alloy with 50% deformation).
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