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Table 1 Physical parameters of different minor-alloying

elements
Element Atomic Melting Ele.ct.ro-
radius/nm"'®  temperature/K  negativity!"”)
U 0.156 1405 1.4
Co 0.125 1768 1.9
Y 0.180 1799 1.2
Zr 0.160 2125 1.4
Sn 0.155 505 1.8
Pd 0.138 1828 2.2
Si 0.132 1687 1.8
Cu 0.128 1358 1.9
Be 0.113 1551 1.5
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Fig.1 Low and high magnification OM images of polished raw uranium metal before remelting (a, b) and after remelting (c, d)
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Fig.2 XRD patterns of UgCos0M;(M=Sn, Si, Be, Cu, Pd, Y, Zr)

alloy ribbons
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Table 2 Thermodynamic parameters of UgCo30M; glassy

alloys

Melement TW/K TwK TUK TJ/T. AHJ/kJ-mol’

Sn 552 1013 1055 0.523 8.97
Si 552 1012 1057 0.522 10.88
Be 551 1011 1058 0.521 7.32
Cu 548 1005 1051  0.521 7.87
Pd 548 1000 1055  0.520 7.52
Y 549 1012 1059 0.518 7.09
Zr 550 997 1061 0.518 7.20
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Effect of Minor Alloying on the Glass Forming Ability of U-Co Alloy

Huang Huogen', Ke Haibo', Liu Tianwei', Zhang Pengguo', Tang Xiane', Wang Yingmin®
(1. Institute of Materials, China Academy of Engineering Physics, Jiangyou 621907, China)
(2. Key Laboratory of Materials Modification by Laser, lon, and Electron Beams (Ministry of Education),
Dalian University of Technology, Dalian 116024, China)

Abstract: Minor alloying is a useful approach for promoting glass forming ability (GFA) of metallic glasses. U-Co metallic glasses can be
achieved in a wide amorphous composition range, but their GFAs are very poor. This study is aimed to increase the GFA in U-Co system by minor
alloying. Sn, Si, Be, Cu, Pd, Y and Zr were selected as different-typed minor alloying elements in Ugy2Co30s alloy. The glassy UgCosz0M,; (M=Sn,
Si, Be, Cu, Pd, Y, Zr) ribbon samples were prepared by melt-spinning with a copper roller, and their phase formation and thermodynamics were
investigated by X-ray diffraction (XRD) and differential scanning calorimetry (DSC) techniques. The results indicate that Sn element significantly
improves the GFA of U-Co alloy, Si displays the second improvement, Be and Cu are slightly effective while Pd, Y and Zr deteriorate the GFA.
Based on the combination of the melting behavior change reflected by the DSC result, and the relationship between the GFA and the melting
temperatures, electro-negativities, atomic sizes of M elements as well as mixing-enthalpies of M-C, the effect of the minor alloying on the GFA in
U-Co system should be attributed to the variation of both metallic liquid stability and the crystallization driving force.

Key words: metallic glass; glass forming ability; minor alloying; uranium alloy
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