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Table 1. Oxide thickness of Zr-xNb alloys  calculated by 
Capacitance

0.790.941.72N15

1.001.042.04Z15

1.000.941.94Z02

Outer 
Layer 
(µm)**

Inner Layer 
(µm)**

Total 
Thickness 
(µm)*

Sample ID

Table 2. Measured and normalized electric resistance of oxide on
the Zr-xNb surface.

Outer Layer(GΩ)Inner Layer(GΩ)
Sample ID

0.290.231.391.29N15

0.120.121.011.05Z15

0.210.211.271.19Z02

NormalizedMeasuredNormalizedMeasured



Fig.1 Experimental procedure showing the annealing condition and Nb-content.
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Fig.2  General equivalent circuit for the oxide layer (a), Bode plot for the 
experimental data(● , ○ ) and curve fitting by the general 
equivalent circuit ( ,             )(b).
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Fig.3   Equivalent circuit 1 (EC1) for the Zr oxide layer (a), Bode plot for 
the experimental data(● , ○ ) and curve fitting by the EC1 
(           ,             )(b).   
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Fig.4   Equivalent circuit 2 (EC2) for the Zr oxide layer (a), Bode plot for 
the experimental data(● , ○ ) and curve fitting by the EC2 
(          ,              )(b).
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Fig.5   Equivalent circuit 3 (EC3) for the Zr oxide layer (a), Bode plot for 
the experimental data(● , ○ ) and curve fitting by the EC3 
(           ,             )(b).
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Fig.6   Bode plot for the experimental data(● , ○ ) and curve fitting by 
the EC4 (          ,              ).
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Fig.7   Comparison between inner and outer oxide layer thickness.
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Fig. 8  Measured and normalized electric resistance of oxide on 
the Zr-xNb surface.
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