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Table 1 Nominal and real chemical compositions of TMM

alloys
Alloy Mass fraction/%
No. Mo Mn Ti
MO 8.0 (8.07) 0 Bal.
Ml 8.0 (8.14) 1.0 (1.08) Bal.
M3 8.0 (7.96) 3.0 (3.05) Bal.
M5 8.0 (8.11) 5.0 (5.02) Bal.
M7 8.0 (7.92) 7.0 (7.10) Bal.
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Fig. 1 Schematic diagram of tensile specimen (Unit: mm)

WA . e Ti A4 Ti-NbY,
Ti-Fe 25 2478 It 2% 2 AR R 1 At HE BRI
Mn [FI A Ti-8Mo 2 4 [FIAH &5 K 1 5 i 2 S5t 2%
(175 1%I1 Mn AL K1 B ARCR B 250 A 3%
() Mn ] {f 384N S A8 AR ST T SR B A . 4R
I Mn F A 5% 7%, 5 pAH, R BAHIATS g
) ZE ks, IXJE Mn [T Ti AL R, Mn —H
BN 8 p AR E TR BTfE— &I Ti-Mn &
GiwFsTH, SANTOS 2R HL, 1T Ti-Mn &4,
) Mn =T 9.0%)5, BAHS TR R 2w .
HAERENR, £ ML &4 Hs TR
HINTT I SR o WA, IXAER 2 147 EAAIIR
KEM BRI XA AE Ti-Mo-Fe — u &4

1 Magnification of one

segment of M1 alloy ~a| 4wy
'_ﬂ : An|
._a/r
A—w
| .
\ LS . M|
A . M3
A o ® e A u oA Ml

30 40 50 60 70 80 90
26/(°)

B2 A Mn & TMM 154 XRD %

Fig. 2 XRD patterns of TMM alloys with different Mn

contents
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Fig.3 Optical micrographs of TMM alloys with different Mn contents: (a) MO; (b) M1; (c) M3; (d) M5
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Fig. 5 Stress—strain curves of TMM alloys
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Table 2 Values of £, o and R of TMM alloys

Alloy E/GPa o/MPa R/107
CPTi 103 170 1.7
T64 110 825 7.2
316 L 200 170 0.85
TNTZ 80 864 10.8
Ti-15Mo 78 544 7
MO 84 677 8.1
MI 150 837 5.6
M3 76 462 6.1
M5 80 997 12.5
M7 87 1172 13.4
3 it
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Theoretical study of the effects of alloying elements on the

Effect of manganese addition on microstructure and
mechanical properties of Ti-Mo Biomedical alloys

WU Xiao-feng, YANG Hui-qi, WANG Chun-yu

(School of Materials Science and Engineering, Liaoning University of Technology, Jinzhou 121001, China)

Abstract: A series of Ti-8Mo-xMn alloys were fabricated by nonconsumable electrode vacuum arc furnace, the effect of
Mn addition on the structure and mechanical properties of the alloy was investigated. The results indicate that a”
phase-dominated binary Ti-Mo alloy exhibits a fine, acicular martensitic structure. When 1% Mn (mass fraction) is added,
most of equiaxed f phase structure is retained. With Mn content increasing to 3% (mass fraction), entire f phase is
retained. Mn alloy with instability f phase exhibits the two-stage yielding from stress-strain curves due to the
stress-induced martensite transformation from f to a” during tensile deformation. Addition of a small amount of Mn (1%
and 3 %) improves the plasticity of alloys, and the elongation increases from 35% to 53%. With Mn content increasing to
5% and 7% (mass fraction), the strength dramatically improves and tensile strength increases from 854 MPa to 1201 MPa,
companied with 22% elongation. All the alloys with Mn exhibits the high microhardness, the highest is 386HV,
which is 1.65 times than that of binary Ti-Mo alloy. The elastic modulus of Ti-8Mo-1Mn alloy with w phase is the highest
of all alloys 150 GPa. The elastic modulus of the other alloys with Mn are about 76~87 GPa, close to those of
human skeletons. These alloys seem to have a great potential for use as an implant material.

Key words: Ti-Mo alloy; manganese; microstructure; mechanical property; biomaterial
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