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Table 1 Chemical composition of zirconium alloys
B w/ %
Nb Fe Cr Sn (¢] Zr
Zr-4 — 0.18 0.09 1.52 0.10 i
N18 0.36 0.30 0.097 1.06 0.13 K&
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Table 2 Results of the oxidation of Zirconiums in air at 500C
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t/h /(g>m™?) /pum
52-N18 3 151.3 1.05
§3-N18 8 209.1 1,52
51-N18 16 300. 3 1,86
55-N18 50 469.0 3.02
56-N18 100 613. 6 3.55
59-N18 400 2084.7 19. 26
511-N18 660 3703.2 30. 36
57-N18 710 3865. 6 34,02
58-N18 880 4805. 2 37.31
51-Zr-4 50 587.4 6.14
52-Zr-4 108 1164.9 11.33
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Fig. 1 Weight gain and film'’s thichness data plotted as a function of time for N18 zirconium alloys
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Fig. 2 The morphology of oxidation film on Zirconium alloys in air at 500°C

(a) N18 zirconium alloy; (b) Zr-4 alloy
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Fig. 3 The morphology of oxidation film on N18 Zirconium alloy in air at 500°C
(a) 55-N18 alloy; (b) 56-N18 alloy;(c) 58-N18 alloy; (d)morphology of 58-N18 alloy under polarized light of OM
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Fig.4 The morphology of oxidation film on Zr-4 alloy in air at 500C
(a) 51-Zr-4 alloy; (b) 52-Zr-4 alloy
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Table 5 The weight gains of zirconium in steam at 500 T
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Table 6 Datas of the oxidation kinetics of zirconiums in steam

at 500C
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The oxidation behavior of N18 zirconium alloy in air at 500C

LIU Xin, ZHAQO Wen-jin
(National Key Laboratory for Nuclear Fuel and Materials , Nuclear Power Institute of China .Chengdu 610041.China)

Abstract; The oxidation behaviors of N18 zirconium alloy in air at 500'C were investigated. The results
showed that the oxidation kinetics of N18 alloy in air at 500'C obeyed the transition, which occurred a-
round 100 hours, from a parabolic law to a linear law. It is black and compact for the cross-section mor-
phology of oxide before the transition with the oxidation rate constant Kc=1.0X 107" kg?/m* « s, and the
gctivation energy Q=125. 866 KJ/mol. The microstructure of the oxide after the transition was consisted
of layers. And the post-breakaway oxidation rate constant K, equal to 2. 0X107® kg®/m* » s, while the ac-
tivation energy Q is 123, 117 kJ/mol. The oxidation kinetics of N18 alloy is similar to that of zircaloy-4 at
500°C, but the transition of zircaloy-4 occurred earlier than that of N18, And the oxide film of zircaloy-4
transformed to be white quicK .y and turned to break-away, Therefore, the test showed that the oxidation
resistance is better for N18 alloy than zircaloy-4 in air at 500°C.

Key words: zirconium alloys; air oxidation; oxidation kinetics



