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Table 1 Raw powders for experiments

Average Impurity content, /%
Powder particle size/ Shape
um C o N H
HDH <75 Irregular <0.025 <0.26 <0.04 <0.02

Ti-6Al-4V <75 Irregular <0.03 <0.04
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Table 2 Milling process conditions of experimental samples

Milling Ball-to-powder Milling speed/

No. . . .1
time/h mass ratio r-min

P1 20 10:1 330

P2 0~80 20:1 330

P3 20 30:1 330

P4 20 20:1 230

P5 20 20:1 280
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Fig.1 Variation of average particle size of Ti-Al-V powders

with milling time
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Fig.2 Variation of particle size refinement rate with milling time
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Fig.3 \Variation of average particle size of Ti-Al-V powders
with ball-to-powder ratio
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Fig.4 \Variation of average particle size of Ti-Al-V powders

with milling speed
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Fig.5 XRD patterns of Al-V powders
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Fig.6 XRD patterns of Ti- Al-V powder mixtures milled
for 10~40 h
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mixtures as functions of milling time
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Fig.9 TEM image of Ti-Al-V powder mixtures milled for 60 h (a) with the corresponding polycrystalline diffraction rings (b); TEM
image of Ti- Al-V powder mixtures milled for 80 h (c); diffraction pattern of V (d); high resolution TEM image of V (e)
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Fig.10 EDS element plane scanning images of powder mixtures milled for different time: (a) 20 h, (b) 40 h, (c) 60 h, and (d) 80 h
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Table 3 EDS spectrum analysis of Ti-Al-V powder mixtures

milled for different time in Fig.10

Milling Ti Al v

time/h wl% at% wl% at% wl% at%

20 90.98 88.51 3.98 6.87 505 461
40 90.15 87.02 5.01 8.58 4.85 4.4
60 87.4 8252 7.82 13.1 479 426
80 88.03  83.86 6.86 11.56 5.11 4.58
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Fig.11 XRD patterns of Ti-Al-V powder mixtures at different

ball-to-powder ratios of milling
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Preparation of Nanocrystalline Ti-6Al-4V Alloy by Mechanical Alloying

Wang Jiahui!, Wu Chengling®, Shi Qingnan®
(1. City College of Kunming University of Science and Technology, Kunming 650051, China)
(2. Faculty of Materials Engineering of Kunming University of Science and Technology, Kunming 650093, China)

Abstract: Ti-6Al-4V alloy powder was prepared by mechanical alloying. The alloying mechanism and the relationship of alloyed products
to processes were investigated. The results show that mechanical alloying can prepare nanocrystalline Ti-6Al-4V alloy powder. The
reaction mechanism is dominated by diffusion, and the solid-state reaction is the interaction result of defects energy and collision energy.
With increasing the milling time, substitution solid solution Ti(V) is formed in the process, without intermediate phase generated in the
milling process. Milling for 40 h can produce nanocrystalline, while milling for 60 h can obtain nanocrystalline and polycrystalline
mixtures with the grain sizes less than 60 nm. However, little change in grain size occurs with further milling after 60 h. After milling, the
atomic ratio of Ti, Al, V approximates to 90:6:4, which is consistent with the elemental composition of Ti-6Al-4V.
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