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Analysis of wear properties in Zr alloys with variation of Nb and Sn content

Young-Ho Lee*, Hyung-Kyu Kim

Korea Atomic Energy Research Institute

Abstract: In order to evaluate the effect of alloying elements (Nb and Sn) on the wear resistance of
advanced Zr fuel claddings, sliding wear tests have been performed in room temperature air and water
and these results were compared with those of commercial alloys such as Zircaloy-4, A and B alloys. As a
result, the advanced Zr fuel claddings have a similar wear resistance compared with the commercial
alloys. The wear resistance of the advanced Zr fuel claddings is closely releted to the content of Nb and
Sn even though the effects of transition elements are involved in determing wear properties. In the tested
specimens with similar Sn content, wear volume became down to a minimum at 0.4 wt % Nb, then
rapidly increased at 1.0 wt Nb. This behavior results in the variation of grain size with alloying contents.
But Sn did not have a significant effect on the wear volume of advanced Zr fuel claddings below 1.1 wt%.
The relationship between alloying elements and wear behaviour was evaluated and discussed using

material compatibility factor.

Key Word: Sliding wear, advanced Zr fuel cladding, concave spring shape, compatibility factor
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Table 1. 218 sioig mEze MASM

=2
bl gaxy =gy 4k
Ci Zr-0.2Nb-1.18n-T.E 595 226
C2 Zr-1.5Nb-0.4Sn-T.E 588 212
C3 Zr-1.5Nb-0.4Sn-T.E 591 220
C4 Zr-0.4Nb-0.8Sn-T.E 554 215
Cs Zr-1.2Nb- -T.E 504 182

* T E: Transition element
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Fig. 2. Procedure of worn area calculation.
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Fig. 6. Effect of Nb content on the wear volume
of fuel claddings.
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Table 2. Compatibility parameter C,, of clear metals [6]

Partially Partially

Identical Compatible compatible incompatible Incompatible
Cn 1.00 0.50 0.32 0.20 0.12
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