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Key Testing Techniques for Corrosion of Nuclear Materials

in High Temperature Pressurized Water
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Abstract: More than 10 kinds of key testing equipments to simulate various corrosion failure modes of materials and in-situ
testing technologies for material degradation test in high temperature pressurized water of nuclear power plant ( NPP) were
designed and developed independently for material degradation research and safety assessment. By strictly simulating the wa-
ter chemistry in high temperature pressurized water various in-situ measurement technologies were innovated. The optical ,
spectral, acoustic emission, electrochemical, crack propagation, strain and other in-situ measurement techniques were estab-
lished for materials corrosion in high temperature pressurized water of NPP under loading conditions. The transient electro-
chemical parameters by scratching repassivation in high temperature pressurized water to evaluate stress corrosion cracking
susceptibility was invented, which shortened the evaluation time from several months to several days. The in-situ testing
equipments, including corrosion electrochemistry, stress corrosion cracking, corrosion fatigue, fretting wear, crevice corro-
sion and irradiation assisted stress corrosion cracking etc, were developed to investigate corrosion behaviors of various materi-
als in NPP. Accordingly, the testing standards were initiated. A large amount of testing data were obtained by these new
techniques and equipments, which were used in the design, construction and operation of NPP in China. Finally, the devel-
opment trend and future issues in this field are put forward.

Key words : nuclear power; corrosion; in-situ measurement techniques; safety assessment; materials’ degradation
testing; high temperature pressurized water
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Fig. 1  Equipment for in-situ optical surface observation, corrosion prod-

ucts analysis by spectrum under constant load
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Fig. 3 In-situ scratching repassivation equipment
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Fig. 5 Repassivation kinetics has excellent agreement with stress corro-

sion cracking growth rate by long term testing!**!
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