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Estimation of the Long Term Corrosion Characteristics of Zr Alloys

in Autoclave Using Electrochemical Corrosion Ewvaluation
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Abstract

The effects of tin content on the corrosion characteristics of Zr-08Mb-zSniz==0, 0.2,
04, 06, 08 10 wt2s) allovs were investizated in order to develop the new cladding
materials, In the case of 400% steam corrosion, the fransition of corresion rate had
cccurted after 45 daws and the corresion rate increased with increasing the tin content,
Heowerer, the accelerated corresion m LiOH solution was retarded and weizht zain after
120 daws was reduced with the increase of tin content, The peak current and potential
of the polarization curve were affected by tin content, For the AC impedance test, the
charge transfer resistance (R and capecitance(C) had changed with the wariation of tin
and electrode potential, The long term corresion characteristics in autoclave under high
temperature and high pressure can be estimmated using electrochemical peolarizaticn and
AC Impedance tests in room temperature,
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Table 1 AC impedance characteristics of the anodically cxidized
lavers at the potential of 0, 05 and 10 V,

Alloy frEne Fotential E(i:lnlarri::;ﬁt Data = Error Cormimnent
By, M2 901 = 9120
0 C, pF ET7l + 2451
Fa, 22 4,11 + 4497
Rer, Mz 370 £ 7346
Zr-08MNk-05n 0. C, uF 432 + 5131
Fa, 2 3Z6 = 459
Ry, Mz 217 + 1588
1.0 C, uF 279 + 1BFED
Fa, 2 448 *+ hdh
Ry, Mz 1065 £ 73,13
0 C, uF 476 + B0.81
Fa, &2 316 £ 439
Ry, M2 Y21 £ BlA3
Zr-08MNE-103n| 05 C, »F 421 + 3061
Ra, &2 421 + BEZ
B, Iz 35l £ 3A3
1.0 C, unF 266 + 1778
Ra, &2 427 + BY0
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Fig. 1. Corrosion behaviors of Zr-0.8Nb-xSn alloys in 400°C steam.
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Fig. 2. Corrosion behaviors of Zr-0.8Nb-xSn alloys in 70 ppm LiOH at 360°C.
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Fig.3. Polarization curve of Zr-0.8Nb-xSn alloys in 1M LiOH solution.

(a) Full scall curve, (b) Peak area showing the breakdown of
passive film.
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Fig.4 Transition time, peak current and potential vs tin content plots.
(a) Transition time, (b) Peak potential and peak current.
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Fig.5 Bode plot of Zr-0.8Nb-1.0Sn alloys in 1 M LiOH Solution
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Fig. 6 Equivalent circuit of anodically oxidized laver.
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