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Fig.2  Relationship between �x and x of GdCoAl alloys 
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Fig.3  Relationship between δ and x of GdCoAl alloys 
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Fig.7  XRD patterns of as-cast Gd
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Fig.9  XRD patterns of as-cast Gd
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Intrinsic Design of Multicomponent Bulk Amorphous Alloys 
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��Applications of Multicomponent Miedema Model Theory 

and Equivalent Bond Parameter Theory 

 

Xiao Xueshan, Li Jun, Wang Youquan, Fang Shoushi 

(Shanghai University, Shanghai 200072, China) 

 

Abstract: Glass-forming ability of multicomponent Gd (Tb)-Co-Al alloys was predicted by multicomponent Miedema model theory and 

equivalent bond parameter theory. The pre-designed alloy samples were prepared by casting the melt ingots into a water-cooled copper 

mould with various diameters such as  1, 3, 5 mm. The structure of the alloy samples were analyzed by X-ray diffraction. The glass 

transition, crystallization and melting behavior of the alloys were investigated by differential scanning calorimetry (DSC). The result 

shows that the multicomponent Miedema model theory and the equivalent bond parameter theory are effective on composition design of 

bulk amorphous alloys, and the experimental outcome approximately accords with the theoretical prediction.   

Key words: multicomponent miedema model theory; equivalent bond parameter theory; glass-forming ability; Gd-based bulk amorphous 

alloy 
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