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Abstract: Ti-Mo based alloys, as a typical representative system of the third-generation f-type titanium alloys,

combine low elastic modulus with high strength, excellent biocompatibility and corrosion resistance. They hold broad

application prospects in medical fields such as orthopaedics, dentistry, and minimally invasive interventions. This

paper systematically reviews research findings on multicomponent Ti-Mo based alloys concerning composition design,

microstructure, mechanical properties, corrosion resistance, and in vitro and in vivo biological evaluations. It

summarizes the performance advantages of these alloys, compares the effects of alloying elements such as Zr, Fe, and

Sn on microstructure and properties, explores recent developments in multicomponent Ti-Mo based alloy systems and

surface biofunctionalization, and introduces clinical applications in medical devices such as orthodontic wires and

orthopaedic joint prostheses.
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Fig.1 Nominal stress-strain curves (a), true stress-strain curves
and work hardening rate curves corresponding to true

strain (b) of Ti-Mo-Fe alloy
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Fz 1 5 Ti-Mo EEEHIFMEE
Table I Mechanical properties of some Ti-Mo based alloys
Alloy Ultimate strength Modulus Hardness Yield strength Elongation
/MPa /GPa /HV /MPa 1%
Ti-12Mo (EB) 1373.4 — 319+38 1018.1 344
Ti-15Mo (annealed) 874 78 — 544 21
Ti-12Mo-6Zr (EB) 1565.7 87.56 363+2 1223.9 29.71
Ti-15Mo-6Zr (EB) 1566.1 89.25 376 £ 4 1235.4 33.11
Ti-12Mo-5Zr 1028 £ 16 90.9+2.2 396+ 13 956 +£23 4.1+£02
Ti-8Mo-2Fe 986 +2 103 378 £13 7723 22
Ti-9Mo-1Fe 1051 +5 1071 396+ 17 983+9 6
Ti-10.5Mo-1Fe 823 +3 97 346+ 8 523+4 34
Ti-2Mo-0.5Fe (TMF6) 949 + 11 84.5+0.5 422+ 8 — 4
Ti-3Mo-0.5Fe (TMF8) 800 + 16 82+1 383+ 10 — 17
Ti-8Mo 743 58.6 — 322 —
Ti-8Mo-15Sn 801 46.8 — 732 —
Ti-12Mo-6Zr-2Fe 1060-1100 74-85 — 1000-1060 18-22
Ti-15Mo-5Zr-3Al (solution treatment) 852 80 — 838 25
Ti-15Mo-2.8Nb-0.2Si (annealed) 979-999 83 — 945-987 16-18
Ti-5Zr-5Mo-15Nb 620-760 58-73 — 310-365 21-39
Ti-3Zr-2Sn-3Mo-25Nb 660-705 53-60 — 275-500 21-26
Ti-10Mo-6Zr-4Sn-3Nb 1000-1210 960-1130 — 81-95 9-15
Ti-11.5Mo-6Zr-4.5Sn 725 620 240 79 —

Fe. Mn %5t gl id JL0r s A ZHZR, [alReE B
HHo 7 Fe 1) TMF6/TMFS %k 4 9 1H: 155 5 (82~84.5 GPa)
BEMTAEGHREEM); &8 Mn G806 Ti-8Mo-xMn
(=1+ 3. 5. NE LSRR R 76~87 GPal'®, il
R R EETCRIMA IS &, e
FEMARL, MIF Ti-Mo 34 & s R R LE 46~
87 GPa, 4% NE oS .

gi LpTid, @R nA i s TESE YA
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e
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AAL I, Bt Ti-12Mo-10Zr & 45 B 8 ol s AL Ky
204.65x10 ° mm/a",
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Fig.5 Biocompatibility of different titanium alloys: (a) number of live cells; (b) cell proliferation measured by CCK-8 assay
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