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Effect of Niobium and Tin on Mechanical Properties of Zirconium Alloys
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Abstract To investigate the effect of niobium and tin on the mechanical properties of zirconium alloys, the tensile
test and the microstructural analysis were performed on the Zr-based binary(Zr-xNb, Zr-xSn) and ternary(Zr-0.8Sn-
xNb, Zr-0.4Nb-xSn) alloys. As the content of Nb or Sn element increased, the strengths of the Zr-based alloys tended
to gradually increase. The increase of mechanical strength was remarkable in the range more than the solubility of Nb
and Sn. The strengthening effects were discussed on the basis of the solid solution hardening, the precipitate
hardening, the grain size effect, and the texture effect. The mechanical strength is mainly controlled by the solid solu-
tion hardening and additionally by the precipitate hardening in the content more than solubility limit of Nb and Sn.
The grain refinement also has a slight effect on the strength of the zirconium alloys with the addition of Nb and Sn.
However, the texture effect can be excluded due to the same Kearns number regardless of the content of alloying ele-

ments.
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Fig. 1. Stress-strain curve of Zr-xNb binary alloys at room tem-
perature.
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Fig. 2. Tensile properties of Zr-xNb alloys at room temperature
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Fig. 3. Tensile properties of Zr-0.8Sn-xNb alloys at room tem-
perature as a function of Nb content.
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tion of Nb content.
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Fig. 5. Tensile properties of Zr-0.8Sn-xNb alloys at 400°C as a
function of Nb content.
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Fig. 6. Stress—strain curve of Zr-xSn binary alloys at room tem-
perature.
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Fig. 10. TEM micrographs on second phase particle of Zr-xNb alloys.
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