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Study on corrosion model and experimental verification of CuCrZr alloy for fusion reactor

ZHU Huiping LIU Xudong CHEN Jiawei YANG Pengwei HUANG Bokun MA Yan
(North China Electric Power University, Beijing 102206, China)

Abstract  [Background] CuCrZr alloy is an important structural material for divertor water cooling circuit of
fusion reactor. It is the primary contributor to the activated corrosion products of the fusion reactor. Therefore, it is
urgent to develop the corrosion model of CuCrZr alloy in the calculation program of radioactive source term of
fusion reactor. [Purpose] The study aims to clarify the corrosion mechanism and develop the corrosion model in the
calculation program of the CuCrZr alloy radioactive source term in fusion reactor. [Methods] First of all, the
corrosion experiments for CuCrZr alloy samples were carried out in the same dynamic and continuous water
environment as the International Thermonuclear Experimental Reactor (ITER). Then the corrosion weight loss
analysis and microscopic analysis were carried out to find the corrosion mechanism. Finally, the corrosion model of
CuCrZr alloy was established and verified by experimental data. [Results] Corrosion experimental results indicate
that the corrosion of CuCrZr alloy was caused by the combined action of fluid erosion and water oxidation corrosion.
The maximum relative error between the calculated value and the experimental value of the established CuCrZr alloy
corrosion model is 12.1%. [Conclusions] The model built in this study can be used as an empirical formula to predict
the corrosion behavior of CuCrZr alloy in fusion reactor conditions.
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Fig.1 Experiment platform (a) Dynamic water corrosion circuit with high temperature and pressure, (b) Continuous water
corrosion platform with high temperature and pressure
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Fig.2 Surface morphology of dynamic water corroded samples with different corrosion time (a) 100 h, (b) 800 h, (¢) 1 500 h
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Fig.3 Elements distribution on the cross section of dynamic water corroded samples with different corrosion time
(a) 100 h, (b) 800 h, (c) 1500 h
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Fig.4 Surface morphology of the samples corroded in continuous water with different corrosion time
(a) 100 h, (b) 800 h, (c) 1000 h
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Fig.5 Elements distribution on the cross section of corroded samples in continuous water with different corrosion time

(a) 400 h, (b) 600 h, (c) 1 000 h
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Fig.6  XPS spectrum of the sample with corrosion time of
1 000 h in continuous water
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Fig.7 The fitting curves of theoretical values and
experimental values
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