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4%- Sn 8% RH Ti MBI A Hk RTIAAT B 3K
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1Thedl, begh P FELLsin 40 MPa (Y%l e & 77,
FHEEA K 100 °C/min, X FGEE5HELE 1200 C, R
5 min J5 BV #1453 2 Ti2448 & 41T .
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Table 1 Particle size match and purity of raw powders

Raw powder Particle size/um Purity/%
Ti 25 99.5
Nb 10.5 99.95
Zr 25 99.5
Sn 44 99.9

25 1) Ti2448 & Gl FEUEAT [ I 2 b B, 28
ZENH B AR A B 5 G 10 (ot B)B AR AR IR
FE(770£5)Co X1 B RVER S 4, [l vl T8 S PR A
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Table 2 Heat treatment parameters of Ti2448 alloys by SPS

Sample No. Heat treatment parameter

1 As-sintered

2 850 C, 1.5 h, WQ

3 (850 'C, 1.5 h, WQ)+(450 ‘C, 4 h, FC)
4 (850 'C, 1.5 h, WQ)+(450 ‘C, 8 h, FC)
5 (850 'C, 1.5 h, WQ)+(450 C, 24 h, FC)
6 (850 'C, 1.5 h, WQ)+(450 C, 48 h, FC)
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Fig. 1 XRD patterns of Ti2448 alloys at as-sintered, solution

and aging-treated at different aging time
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Fig. 2 Optical micrographs of Ti2448 alloys at as-sintered, solution treatment and aging-treated at different time: (a) As-sintered,;

(b) 850 °C, 1.5 h, WQ; (c) (850 ‘C, 1.5 h, WQ)+(450 °C 4 h, FC); (d) (850 °C, 1.5 h, WQ)+(450 C, 8 h, FC); (¢) (850 C, 1.5 h,

WQ)+(450 °C, 24 h, FC); (f) (850 ‘C, 1.5 h, WQ)+(450 ‘C, 48 h, FC)
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Fig. 3 SEM images of Ti2448 alloys at as-sintered, solution treatment and aging-treated at different time: (a) As-sintered; (b) 850 C,
1.5 h, WQ; (¢) (850 C, 1.5 h, WQ)+(450 C, 4 h, FC); (d) (850 ‘C, 1.5 h, WQ)+(450 C, 8 h, FC); (¢) (850 C, 1.5 h, WQ)+(450 C,

24 h, FC); () (850 C, 1.5 h, WQ)+(450 °C, 48 h, FC)
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Fig. 4 Compressive strength and yield strength of Ti2448
alloys at as-sintered, solution treatment and aging-treated at

different time
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Table 3 Mechanical properties of Ti2448 alloys at as-sintered,

solution treatment and aging-treated at different time

Compressive Yield Elasticity

Sample Yield
strength strength modulus r;teio
No. (AVG)/MPa (AVG)/MPa (AVG)/GPa
1 1688 1346 442 0.80
2 1546 914 37 0.59
3 1701 1166 42.8 0.69
4 1742 1357 46.7 0.78
5 1784 1464 544 0.82
6 1914 1788 58.3 0.93
18 48h As-sintered
sl 24h 8h |4y, Solution
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12L e el
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Fig. 5 Compression stress—strain curves of Ti2448 alloys at
as-sintered, solution treatment and aging-treated at different

time
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Fig. 6 Elasticity modulus of Ti2448 alloys at as-sintered,

solution treatment and aging-treated at different time
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Effects of heat treatment on microstructure and mechanical
properties of Ti-24Nb-4Zr-8Sn alloy by spark plasma sintering

LIU Wan-li""% ZHANG Yu-qin"?, JIANG Ye-hua', ZHOU Rong'

(1. School of Materials Science and Engineering, Kunming University of Science and Technology,
Kunming 650093, China;
2. Engineering Technology Research Center of Titanium Products and Application of Yunnan Province,

Chuxiong 651209, China)

Abstract: Biomedical Ti-24Nb-4Zr-8Sn alloys were prepared by spark plasma sintering. The effects of solution-aging
heat treatments on the microstructure and mechanical properties (strength, ductility and elastic modulus) of the alloys
were investigated. The results show that the alloys are composed of metastable § phase, little primary o phase and o”
martensite after solution treatment at 850 ‘C. After aging at 450 ‘C, much short , fine and disordered needle a phases
precipitated within primary £ grains. With the aging time increases from 4 h to 48 h, the content and grain size of
secondary a phase grows up which precipitates directionally from f matrix. Compared with the as-sintered, the
compressive strength and elasticity modulus of the alloys increase after solution and aging heat treatment, while the
ductility of the alloys increases at first and then decreases. After the suitable heat treatment of (850 C, 1.5 h,
WQ)+(450 °C, 4 h, FC), the compressive strength, yield ratio, elasticity modulus are 1701 MPa, 0.69 GPa and 42.8 GPa,
respectively.

Key words: Ti-24Nb-4Zr-8Sn alloy; spark plasma sintering; heat treatment; microstructure; mechanical property
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