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W E OCRHABREHS R4 T2 & Ti-15Mg EEMERL, TFREREE T 251 Ti-15Mg 1B &8 K 1 fe L& beds 5
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Effect of ball milling process on mechanical properties of medical Ti-Mg

composites
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ABSTRACT Ti-15Mg composites were prepared by ball milling, cold pressing, and microwave heating sintering. The effects of ball
milling parameters on the properties of the Ti—-15Mg mixed powders and the mechanical properties of the sintered composites were
studied. The results show that, the average particle size of the mixed powders decreases significantly with the extension of the milling
time at the ball milling speed of 200 r-min~" for 8~ 10 h, the particle size distribution gradually concentrates in the range of 10~45 pm,
and the sphericity of the powders increases. In the process of long-time ball milling, the soft Mg particles are subjected to the strong
impact and ground, eventually leading to the soft Mg particles wrapped in the brittle Ti particles. After ball milling for 8§ h, there are no
obvious oxidations in the mixed powders. The distribution of Ti and Mg powders in the mixed powders are relatively uniform, and the
mechanical properties of the composites are relatively excellent, which meets the requirements of medical materials. At low milling
speed, the increase of milling speed can not lead to the significant change in the powder’s properties and the sintered composite

properties. The optimal ball milling parameters are obtained as the ball milling time of 8 h and the milling speed of 200 r-min" with n-
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hexane as the process control agent.

KEY WORDS mechanical milling; medical metal materials; Ti-Mg composites; mechanical properties
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Table 1 Experimental parameters during the ball milling
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8 200
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6 100
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‘ £
B 1 R AR AIERE A R 8] 5 IR A8 R R R R0ES: (a) Mg; (b) Ti; (¢) 6h; (d) 8h; (e) 10h

Fig.1 SEM images of the raw material powders and the mixed powders after ball milling for the different times: (a) Mg; (b) Ti;

(¢)6h;(d)8h;(e) 10h
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Fig.2 Average particle size of the mixed powders after

different ball milling times
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Fig.3 Particle size distribution of the mixed powders after the

different milling times
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(a) 10h; (b) 8h
Fig.4 Ti-Mg billets prepared by the mixed powders after ball

milling for the different times: (a) 10 h; (b) 8 h
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Fig.5 SEM image and EDS analysis of the Ti-Mg powders after ball milling for 8 h: (a) SEM image; (b) Ti; (c) Mg



Bl 6 ZKEF 10 h ) Ti-Mg M ARMAIEI K GEE BT () BOWES: (b) 28 1 G
Fig.6 Mixed Ti-Mg powders after ball milling for 10 h: (a) SEM image; (b) EDS analysis of location 1
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Fig.7 XRD patterns (a) and local magnification (b) of the mixed Ti-Mg powders after ball milling for different times
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Fig.9 Morphology (a) and cross section (b) of the Ti-Mg mixed powders
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Table 2 Powder recovery of the mixed powders under the

different ball milling parameters

BRIBINFNE) /h BREESSHE / (rmin)  HARILEIZE /%
6 200 94.13
8 200 85.38
10 200 60.48

B 10 AR 3R I () ) B G BE L EK . BRI R R
(a) 8h; (b) 10h

Fig.10 Cold welding phenomenon of the Ti-Mg mixed
powders on tank wall after ball milling for different times:

(a)8h; (b) 10 h
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the composite materials
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Fig.12 Particle size distribution of the mixed powders after ball

milling for 6 h with the different ball milling speeds
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composite materials
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