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Oxide Impedance Characteristics of the Zr—xNb Alloys
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Abstract

To elucidate the correlation between the oxide impedance and corrosion characteristics of
the Zr-xNb alloys, the long term corrosion test in high temperature / high pressure
aqueous solution and the impedance test in the room temperature sulfate solution were
performed. B-quenched plate specimens were heat—treated at 570 C for 500 hours to
get the a+Pn, phase and at 640C for 10 hours to get the a+Bz phase. The
impedance test was conducted in sulfate solution for the initial corrosion test specimen (
WG = 30 mg/dm?). To evaluate the impedance data, 4 types of equivalent circuits were
constructed by 5 parallel and serial RC elements. By using the equivalent circuit, the
thickness of the inner and outer layers were calculated and the electric resistance of
each layers were estimated. The corrosion behaviour of Zr-xNb alloys were quite
different depending of the annealing condition and Nb-content. The corrosion resistance
of the PBxp phase contained high Nb alloys were excellent rather than Bz phase
contained high Nb alloys. The electric resistance of the outer layer of PBxp phase
contained high Nb alloy was twice larger than that of Bz phase contained high Nb
alloy, and in the case of outer layer 30% larger. So, the long term corrosion behaviors
in high temperature could be estimated well by using the impedance test results.
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Table 1. Oxide thickness of Zr-xNb alloys calculated by
Capacitance

Total Inner Laver Outer

Sample ID | Thickness (mn)*}‘/ Layer

(mm)* (mm)**

Z02 1.94 0.94 1.00
Z15 2.04 1.04 1.00
N15 1.72 0.94 0.79

Table 2. Measured and normalized electric resistance of oxide on

the Zr-xNb surface.
Inner Layer(GW) Outer Layer(GW)
Sample ID
Measured Normalized | Measured Normalized
Z02 1.19 1.27 0.21 0.21
Z15 1.05 1.01 0.12 0.12
N15 1.29 1.39 0.23 0.29
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