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Fig.1 XRD patterns of the Ti28Nb2Zr8Sn alloy powders after

different milling time
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Table 1 Lattice constant and diffraction angles of Ti28Nb2-
Zr8Sn alloy after different milling time
20/(9

(110)  (200) (211)

Milling time/h  Lattice constant/nm

20 0.3290 38.634 55.447 69.709
30 0.3289 38.669 55.505 69.728
40 0.3288 38.676 55.548 69.946
50 0.3286 38.710 55.554 69.963
60 0.3285 38.729 55.687 70.028
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Fig.2 SEM images of the Ti28Nb2Zr8Sn alloy powder after different milling time: (a) 0 h, (b) 20 h, (c) 40 h, and (d) 60 h
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time during sintering process
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Fig.4 XRD patterns (a) and SEM images of the sintered Ti28Nb2Zr8Sn bulk alloys fabricated by different sintering parameters:
(b) 900 °C/50 °C min™/0 min, (c) 900 “C/100 °C min™/0 min, (d) 900 °C/150 C min’*/0 min, (e) 900 ‘C/150 °C min’"/
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Table 2 Mechanical properties of the ultrafine-grained
Ti28Nb2Zr8Sn bulk alloys fabricated by diffe-
rent sintering parameters
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Microstructure and Mechanical Property of Biomedical Ultrafine-grained g-type
Ti28Nb2Zr8Sn Bulk Alloys Fabricated by Power Metallurgy

Wang Fen®, Li Xinxin !, Yang Chao?, Li Yuanyuan'?
(1. National Engineering Research Center of Near-net-shape Forming for Metallic Materials,
South China University of Technology, Guangzhou 510640, China)
(2. Jilin University, Changchun 130022, China)

Abstract: Ultrafine-grained p-type Ti28Nb2Zr8Sn bulk alloys with high strength and low elastic modulus were fabricated by mechanical
alloying and spark plasma sintering. Results indicate that the fabricated ultrafine-grained bulk alloys are fully bce g-Ti structure by spark
plasma sintering of 60 h-milled alloy powders. Further, the grains of bcc g-Ti are equiaxed and their sizes are approximately 500~1000 nm
in the fabricated ultrafine-grained bulk alloys, which is far smaller than dozens of micrometers of grains for similar titanium alloys
prepared by a casting method. In addition, compressive strength increases and elastic modulus decreases gradually for the fabricated
ultrafine-grained bulk alloys with the increased heating rate or decreased holding time. Under the condition of 900 <C sintering
temperature and 150 <C/min heating rate with no holding, the fabricated ultrafine-grained bulk alloy has the smallest grain size of bcc f-Ti,
and thus the largest ultimate strength of 2675 MPa, and the highest fracture strain of 0.54 along with lowest elastic modulus of 31.6 GPa.
Meanwhile, its work-hardening exponent 0.073 is far higher than that of Ti6Al4V alloy, indicating its excellent work-hardening ability and
plastic deformation ability. This suggests that the fabricated ultrafine-grained bulk alloy can withstand high load and large deformation,
and consequently can be used as an excellent candidate metallic material in biomedical fields.
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