20 /2013 11

Ti-35Nb-9Z1r-6Mo-4Sn

Effect of Annealing Process on Microstructure and Mechanical
Properties of Cold Rolled Ti-35Nb-9Zr-6 Mo-4Sn
Biomedical Titanium Alloy with Large Reduction

b b b b

( , 211189
DAI Shi-juan, WANG Yu,CHEN Feng,

YU Xinquan,ZHANG You-fa

(Jiangsu Key Laboratory of Advanced Metallic Materials,

Southeast University, Nanjing 211189, China)

T+35Nb-9Zr-6 Mo-4Sn , 85%
85% B . .
. . 650C , B . . .
. , , , . 85%  Ti35Nb-9Zr
6Mo-4Sn 650°C 30~60min TH6AFAV, .

: Ti-35Nb-9Zr-6 Mo-4Sn 5 ; ; 3
doi; 10.3969/j. issn. 1001-4381. 2013. 11. 004
. TG146.273 A : 1001-4381(2013)11-0020-06

Abstract: The microstructure and mechanical properties of the new biomedical titanium alloy Ti-35Nb-
9Zr-6Mo-4Sn after solution treatment, 85% cold rolled deformation and recrystallization annealing
were investigated. The results showed that the alloy was composed of the single B phase after solution
treatment and 85% cold rolled deformation. Cold deformation made the strength increased significant-
ly. the elastic modulus reduced and the elongation decreased slightly. The alloy was still composed of
the single B phase and the grain refined significantly after recrystallization annealing at 650°C. With
the holding time increasing, the defect reduced, the recrystallization ratio increased, leading to the
slight decrease of the strength, the increase of the elastic modulus and the significant improvement of
the plasticity. Cold rolled Ti-35Nb-9Zr-6Mo-4Sn alloy with the reduction of 85% after annealing at
650°C for 30-60min, whose strength and elongation was superior to that of Ti-6Al-4V, had excellent
comprehensive mechanical properties, which was suitable for a kind of medical implant material.
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Fig. 1 Microstructure of solution treated and cold rolled Ti-35Nb-9Zr-6 Mo-4Sn alloy
(a)OM image of solution treated alloy; (b) OM image of 85% cold rolled alloy;

(c)and (d) TEM images of 85% cold rolled alloy
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Fig. 2 XRD patterns of solution treated(a) 1 , 85 % s
and 85% (b)cold rolled alloys
1 Ti35Nb-9Zr-6Mo-4Sn
Table 1 Mechanical properties of solution treated and cold rolled Ti-35Nb-9Zr-6Mo-4Sn alloys
Process Tensile strength/MPa Yield strength/MPa Elastic modulus/GPa Elongation/ %
Solution treated 795 782 68 13. 06
Solution treated +cold rolled 1109 1023 54 10. 25
10.25%, TC4( ) . Ti-35. 3 ,
Nb-5. 1Ta-7. 1Zr (6§ =19%), T-35Nb-2Ta-3Zr (§ = ’ .
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Fig. 3 OM images of coll rolled alloy after annealing at 650°C for different time

(a)15min; (b)30min; (¢)45min; (d)60min; (e) 90min
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Fig. 5 TEM images of cold rolled alloy after annealing at 650°C for different time
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Fig. 7 Mechanical properties of cold rolled alloy after annealing at 650°C for different time
(a)strength and elongation; (b)elastic modulus
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Table 2 Contrast of Ti-35Nb-9Zr-6Mo-4Sn and TC4 alloy after different treatments
Process Tensile strength/MPa Yield strength/MPa Elastic modulus/GPa Elongation/ %
Solution treated 795 782 68 13. 06
Solution treated -+ cold rolled 1109 1023 54 10. 25
Solution treated +cold rolled+
973 957 65 40. 53
annealed for 45min
TC4 (annealed) 895 825 110 8.0
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