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Table 1 Chemical composition and phase transformation
temperature of Ti-15Mo alloy

Element Mo O
Mass fraction/% 14.7 0.08
Temperature, A¢/°C 755
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Fig.1 Initial microstructure of the Ti-15Mo alloy
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Fig.2 Microstructures of Ti-15Mo alloy after solution treatment
at 755 C (a), 765 C (b), 780 C (c) and 805 ‘C (d) for 1 h

T AL 1) 3 R T R B B 2 43 P A AT K Y AR T W AR
e, MEGEEREBL -G, &4 Pl mHg
m A, FRIREK R, TR R 3 BT O
PSR At 72, oy AT SR AR K
BB E R AerE s A N2 2 . B 3 R
T I PR TS 2 R RS ST DG R
2.2 EiarEsaRTHXR

Ti-15Mo &4 %43t 780 C (MHARIRE+ 25 C)
o Sh A, [ B TR 23 e 4% 30, 60, 90, 120. 150
F1180 min. [ 4 Jy A [F] [ i i TE) AL B S AL 2R IR
ZAELH G, Ti-15Mo & & EREEEFEF, B &k A
B NTEAZ AT K 2 B B B da A R R IRLAE & 5 b
BRI A AR E R o M, BRI G E 20T 30 min [ [EH
s, MAREEARSERG, I TR R R A o 5E A
W B g, T [ VA I R G K %2 60 min, 7EIE 4b
tR] LA R TR AR, T 90 min R [F VA A B 4
AR KK (A& dc) . Bl [ v B () ) R R 3 K
B AR RS BIE K, BB 4d~4f X ORI TR
&4 90~120 min [HE, &k BTG N, EIm
M B d2 /T 30~90 min [ (15 o 12 BT 2 [
VSIS SRR — T I, B R I, TS R
KRB 77 2% 6 855, b RE 3G s 2 fe k.
5 N 1 B I AT 35 d R RS 52 28 &R o
2.3 A&BHERMINE

HAEEHAFHLS RS, SR KR A B A2
TRIIBh 1% 2% RN & Beck e, HEFEAX N

D =Kt" &)
Hrp, DAFYISBLER, AL mm, t NS R,
KT n 3 512 5 M R R B A 26 1A 5
XA (1) P BN Hn] 2 # y

InD=Ink+nint (2)
A3 (2) ' InD 5 Int MR R, HpdhgRiZ n

120+

Grain Size/um
® S
o o

D
o
T

O 1 1 1 1 1 1 1
750 760 770 780 790 800 810
Temperature/'C
13 Til5Mo 5 &4 AN [ il 5 [l v 1) ~F 35 o b R
Fig.3 Average grain-size of the Ti-15Mo alloy after different

solution treatment
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Fig.4 Microstructures of Ti-15Mo alloy after solution treatment
at 780 ‘C for 30 min (a), 60 min (b), 90 min (c), 120
min (d), 150 min (e), and 180 min (f)
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Fig.5 Average grain-size of Ti-15Mo alloy after different

solution duration
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Fig.6 Curves of InD-Int for the hot-rolled Ti-15Mo alloy
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Fig.7 Curves of In D -1/T for the hot-rolled Ti-15Mo alloy
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Fig.8 Relationship of solution time and mechanical properties
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Table 2 Different heat treatment condition of the experiment

No. Solid solution Aging
1 Heat working, AC 650 C/8 h, AC
2 780 C/1 h, WQ 450 C/8 h, AC
3 780 C/1 h, WQ 500 C/8h,AC
4 780 C/1 h, WQ 550 ‘C/8 h,AC
5 780 C/1 h, WQ 650 ‘C/8 h,AC
6 780 C/1 h, WQ FCto550 C,AC
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Fig.9 Relationship of HV-hardness and aging treatment
of the Ti-15Mo alloy
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Fig.10 Microstructures of Ti-15Mo alloys after different aging treatments: (a) R+650 ‘C/8 h, AC; (b) ST+450 C/8 h, AC;
(c) ST+500 ‘C/8 h, AC; (d) ST+550 ‘C/8 h, AC; (e) ST+650 °C/8 h, AC; (f) ST, furnace-cooling to 550 C, AC
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Recrystallization Dynamics and Aging-treated Response of Ti-15Mo Medical Alloy

Xu Tiewei™?, Li Jinshan', Zhang Fengshou?, Han Feixiao?, Liu Xianghong?
(1. Northwestern Polytechnical University, Xi’an 710072, China)
(2. Western Superconducting Technology Co Ltd, Xi‘an 710018, China)

Abstract: The microstructure and strength variation of the biomedical Ti-15Mo titanium alloy after the solution and aging treatments were
studied. And the hardness variation of the alloy in different aging conditions was also studied. The relationship of the alloy strengthening
effect and microstructure was analyzed and then the alloy strengthening effect was discussed due to different transformation and
microstructure. The Ti-15Mo titanium alloy strengthening process and its mechanism were revealed. The study on the mechanism of the
alloy systematically, will be used to provide good theoretical basis for material evaluation and application.
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