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Table 1 Preparation process of samples I =Vl in different

protective gases

Temperature

Cooling medium of mold/K Ar He
Liquid nitrogen 79 IV vivivi
Mixture of ice and water 273 I
Room temperature 303 il
Additional heat source 375 v

(Samples [ —IV: d 1.5 mm; samples V—VI: d 2 mm; sample
VII: d 2.5 mm; sample VII: d 3 mm)
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XRD) 1% 5 B 4% (Transmission electron microscope,
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Fig. 1 XRD pattern for samples [ —IV: (a) 79 K, sample [ ;
(b) 273 K, sample II; (c) 303 K, sample III; (d) 375 K,
sample [V
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Fig. 2 DSC curves of samples [ —=1IV: (a) 79 K, sample I ; (b)

273 K, sample II; (c) 303 K, sample III; (d) 375 K, sample
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Fig.3 SEM image of side surface of samples I (a) and III(b)
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Fig. 4 SEM images and XRD patterns of samples V and VI:
(a) SEM image, sample V; (b) SEM image, sample VI; (c)
XRD pattern
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Fig. 5 XRD patterns and microstructures of samples VI and
Vl: (a) XRD pattern; (b) TEM image, sample VI; (¢) TEM

image, sample VIl
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Effect of mold temperature and protective gas on glass forming of
Zr5)Cus) metallic glasses

DANG Yi-zong', GONG Sheng-kai', XUE Yun-fei’, WANG Lu?

(1. School of Materials Science and Engineering, Beihang University, Beijing 100191, China;

2. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The ZrsoCusy binary bulk metallic glasses were prepared using cooper mold casting. The effects of cooper

mold temperature and protective gas on the glass-forming ability were studied. The cooling rate of alloy melt was

controlled by cooper mold temperature and protective gas properties. Compared with Ar, He as protective gas speeds up

the cooling rate, at the same time, it can improve the smoothness of alloy samples surface under ultra low temperature.

The fully amorphous alloy with diameter of 2.5 mm can be cast for Zrs,Cusy by using He as protective gas and liquid

nitrogen as cooling medium under ultra low temperature environment (79 K). The size of Zrs,Cus, binary bulk metallic

glasses exceeds the maximum dimension of 2 mm.

Key words: metallic glasses; mold temperature; protective gas; cooling rate; glasses forming ability
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