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Table 1 Composition of the experimental alloys (/%)

Alloy Sn Fe Cr Zr
Zr-remelted - 0.0094  0.0022 Balance
Zr-0.05Fe - 0.045 0.0027 Balance

Zr-0.2Fe - 0.19 0.0025 Balance

Zr-1Fe - 0.91 0.0028 Balance
Zr-0.5Sn 0.54 0.0012 Balance
Zr-1.0Sn 0.96 0.0024 Balance
Zr-5.0Sn 5.16 - 0.0020 Balance

Zr-1.0Sn-0.2Fe  1.09 0.17 0.0037 Balance
Zr-1.5Sn-0.2Fe  1.33 0.25 0.0023 Balance
Zr-1.5Sn-1.0Fe  1.31 0.85 0.0025 Balance
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Fig.1 SEM images of the experimental alloys: (a) Zr-remelted, (b) Zr-0.05Fe, (c) Zr-0.2Fe, (d) Zr-1.0Fe, (e) Zr-1.0Sn,
(f) Zr-5.0Sn, (g) Zr-1.0Sn-0.2Fe, (h) Zr-1.5Sn-0.2Fe, and (i) Zr-1.5Sn-1.0Fe
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Fig.2 SEM images of the quenched samples: (a) Zr-1.0Fe and
(b) Zr-1.5Sn-1.0Fe
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Compositions (w/%)

Position

Zr Fe Cr
P1 80.70 18.52 0.78
P2 85.65 14.13 0.22
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Fig.3 TEM micrographs and EDS analysis results of Zr-
remelted (a) and Zr-1.5Sn-1.0Fe (b) alloys
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Fig.4 TEM micrographs and EDS analysis results of Zr-1.0Fe
alloy
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Fig.5 TEM micrographs of Zr-Sn alloy: (a) Zr-0.5Sn, (b) Zr-1.0Sn, and (c) Zr-5.0Sn
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Microstructure of Zr Alloy Containing Fe and/or Sn Element

Li Qiang, Wang Mingmin, Xu Long, Liang Xue, Peng Jianchao, Yao Meiyi, Zhou Bangxin
(Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: The effect of Fe and/or Sn addition on the microstructure of Zr alloys was investigated. Results show that in Zr-Fe binary alloys
(with Fe amount less than 1 wt%), very few amount of Fe element is dissolved in Zr alloys while most of the Fe is precipitated as ZrsFe
phase. Moreover, the dimension of ZrsFe increases with the Fe content. However, the Sn element added (<5.0 wt%) is entirely dissolved in
Zr alloys, while no precipitate containing Sn element is found. The addition of the Sn element could hinder the recovery and
recrystallization process of Zr alloys. In Zr-Sn-Fe ternary alloys, the addition of Sn element could increase the solubility of Fe in Zr alloys,
and impede the grain growth of lath crystal and migration of Fe element during rapid cooling process of g-phase. Moreover, finer and more
uniformly distributed ZrsFe phase are observed after addition of Sn element.
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