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Characteristics of K-Alloys
with the Small Changes of Alloying Elements
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Abstract

The new developed alloys (Zr-0.2Nb-1.1Sn series aloys and Zr-0.4Nb-0.8Sn series aloys) for high
burn-up fuel cladding were evaluated to investigate the effect of small change of aloying elements,
including the Nb, Sn, Fe, Fe, Cr, Cu, Mo, Mn, on the microstructures, corrosion resistance, tensile
strength, and creep rate. The corrosion resistance of Zr-0.2Nb-1.1Sn series aloys was similar to that of
Zr-0.4Nb-0.85Sn series alloysinthe 360  water condition, but Zr-0.2Nb-1.1Sn series alloys had dlightly
higher weight gain than Zr-0.4Nb-0.8Sn seriesaloysin both360  LiOH and 400  steam conditions.
And the corrosion resistance of this study showed superior to that of commercial ZIRLO cladding. Under
the three corrosion conditions, the corrosion resistance of Cu containing alloy in Zr-0.2Nb-1.1Sn system
was improved in the comparison with Mo containing aloy, and the corrosion resistance of Cu containing
aloy in Zr-0.4Nb-0.8Sn system was most excellent. The effect of tensile strength in both conditions of
room temperature and 400 was not observed with the small changes of aloying elements. The creep
resistance of Mo containing aloy was better than that of Cu containing aloy and the creep resistance of
0.3 % Fe containing aloy was better than that of 0.4 % Fe containing aloy.
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Fig. 1 TEM micrographs of new Zr alloys annealed at 470 for 3hr
(a) Zr-0.2Nb-1.1Sn-Fe-Cu, (b) Zr-0.2Nb-1.1Sn-Fe-Mo
(c) Zr-0.4Nb-0.8Sn-Fe-Cu, (d) Zr-0.4Nb-0.8Sn-Fe-Mn
(e) Zr-0.4Nb-0.8Sn-Fe-Cr-Cu
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Fig. 3 Weigt gain of new alloys for 300 days (ZL : Zirlo)
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Fig. 4 Effect of alloying elements (Mo, Cu) of Zr-xNb-1.1Sn series alloys
on the mechanical properties; (a) room temperature,
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Fig. 5 Creep curves of Zr-0.2Nb-1.1Sn series alloys
at 400 under applied stress of 150 MPa

13/13



	분과별 논제 및 발표자

