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Effect of heat treatment on microstructure and mechanical
properties of Ti-15Nb-5Zr-6Mo alloy for biomedical application

TIAN Yu-xing, YU Zhen-tao, LI Cheng, CHE Yong-ping, TANG Jiao, LIU Shao-hui

(Northwest Institute for Nonferrous Metal Research, Xi’ an 710016, China)

Abstract: The effects of solution treatment and aging on microstructure and mechanical properties of near f
Ti-15Nb-5Zr-6Mo alloy developed for biomedical application were investigated. The results show that the increase in
solution temperature results in an increased f grain size, while shows no obvious influence on the mechanical properties.
The solution-treated alloy exhibits high strength and good ductility. However, the properties matching is limited in actual
application due to its high ratio of yield to ultimate strength and the lack of hardening stage during plastic deformation.
The precipitation of a phase during aging treatment leads to a great strength of above 1 000 MPa and good ductility with
elongation of 15%—20%. Additionally, a stress flat is observed, exhibiting stable plastic deformation. Therefore, the
strength and ductility of Ti-15Nb-5Zr-6Mo alloy can be improved simultaneously by a reasonable heat treatment.
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Fig. 1 Optical microstructures of Ti-15Nb-5Zr-6Mo alloy subjected to solution treatment at 680 ‘C (a), 750 C (b), 820 C (¢),

and subsequent aging at 510 ‘C (d)~(f)
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modulus related to solution temperature

FERAF R, R RO, G& ikt
/AN o AELATE R AL P 3 e o o ] v d R PR v
fem, HE 2 iR ERA R, XIRWEEEHT o
FHIES i ) 0] G Pk e i R 25 5 e i . 22
RS, AR E I ST R, TRUGR
JE [l A 2R JS FRT A 2R I 83 fE A ik 2] 97 GPa,
0 Ve U Ak R 1 380 PR it 2L R A I 28 R
4 85 GPa; JRMERIEBERENTH o AW &L
PREFRFAEN Y I A AR AR S S IR 15%~
20%, JUHZAE 680 CHVALBLS 4 Sh 2L, fro
FESR R HIRINE, R 12%38 5 3] 20%. 1% 2 HH ]
FE AL FEAT A0 i B A LR DL B 350HT R4l /N o AHT
FEFER.

120

tooof = 7 o
1100

800} o‘____""““‘*~—-.~_\_\\_\\o 190
180

600 =— Ultimate strength 170

o — Yield strength
o — Elastic modulus 130
400 2 — Elongation

—_—

110

Stress/MPa
Elastic modulus/GPa
Elongation/%

200

630 750 820
Solution temperature/'C

B3 INAEEL R R SRR DG AR

Fig. 3 Relationships of strength, elongation and elastic

modulus related to aging treatment
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Fig. 4 Tensile curves of Ti-15Nb-5Zr-6Mo alloy subjected to
solution treatment at 750 ‘C and subsequent aging at 510 C
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Fig. 5 Fracture morphology of Ti-15Nb-5Zr-6Mo alloy
subjected to solution treatment at 750 ‘C (a) and subsequent

aging at 510 ‘C (b)
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