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Fig.1 Microstructure of Ni-20.7W powders after milling for different time: (a) 0.5 h, (b) 5 h, (c) 10 h, (d) 40 h, (e) 80 h, and (f) 120 h

2 BREES[EIA [A] () Ni-17.9W-27B #35K SEM B 4
Fig.2 Microstructures of Ni-17.9W-27B powders after milling for different time: (a) 0.5 h, (b) 5 h, (c) 10 h, (d) 40 h, (e) 80 h, and (f) 120 h
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Fig.5 \Variations in the lattice parameters of Ni with milling time
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Fig.6 Variations in grain size and lattice strain of Ni with milling

time: (a) Ni-20.7W and (b) Ni-17.9W-27B
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Microstructure Characteristics of Ni-W(B) Amorphous-Nanocrystalline Powders
Prepared by Mechanical Alloying

Ma Yunzhu, Ye Xiaoshan, Liu Wensheng, Zhang Jiajia
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Amorphous-nanocrystalline powders of Ni-20.7W and Ni-17.9W-27B were prepared by mechanical alloying (MA). The

microstructure characteristics and structure parameters of powders after milling for different time were studied by SEM and XRD,

respectively, and the effect of B additive on the progress of amorphization was analyzed. The results show that during MA, the Ni-20.7W is

not amorphized, while the Ni-17.9W-27B is amorphized after 40 h. It is suggested that the addition of B improves the glass-forming ability

of the Ni-W alloy systems. The amorphization progress is that W/B first dissolves in Ni to form Ni(W, B) supersaturated solid solution

during MA, and then amorphization of Ni(W, B) supersaturated solid solution occurs. Grain size and internal strain of Ni in Ni-20.7W

powder are 32.9 nm and 0.48% after milling of 30 h, respectively, whereas those of Ni-17.9W-27B powder are 9 nm and 0.62% after

milling of 10 h, respectively.

Key words: Ni-W(B); amorphous; nanocrystalline; mechanical alloying; microstructure characteristics
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