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Fig.1 Effect of milling time on XRD patterns of Ti-8Mo-

3Fe powders
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Fig.2 Influence of milling time on average grain size of

Ti-8Mo-3Fe powders
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Fig.3 Effect of Fe content on XRD patterns of the powders
milled for 8 h



%5 o % ARSI EE A Ti-Mo-Fe & 4 1 & 5 RAE * 1395 -
£100 R TG R RO B: (I 5e). HERESHE I3
e O 7 COHEKE 4 0, BRI,
5 — | . R T AR TR, 5 R T UG SRS 8
| k\\\ |8 OO Se), BYARIRL SR AR ARG H I, s
§ 4of A I T 2 PR 0K R 47 38K 4 R BB g 10
g | ! 5 h i CLEE 56, SRESH KOWIERE, BRI
E m, 120 9 6 g 4 Fi N[ Fe 7 BB A BREE 10 h 5 ) SEM
S F. TR, Fe 762 1M AATF T ER BB 48

012345678910
Fe Content, /%

K4 Fe & St BRIE 8 hoB A ddos RUT B Al dl AR AR 20 H i 52
Fig.4 Effect of Fe content on average crystal grain sizes and
volume fractions of amorphous phase of powders
milled for 8 h
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Fig.5 SEM morphologies of Ti-8Mo-3Fe powders milled for different time: (a) 0.5 h, (b) 1 h, (c) 2 h, (d) 4 h, (e) 8 h, and (f) 10 h
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Fig.6 SEM morphologies of powders with different Fe contents milled for 10 h: (a) Ti-8Mo, (b) Ti-8Mo-3Fe,

(c) Ti-8Mo-6Fe, and (d) Ti-8Mo-9Fe
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Fig.7 Effect of milling time on DSC curves of Ti-8Mo-

3Fe powders
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Fig.8 Effect of Fe content on DSC curves of alloy powder
milled for 10 h
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Table 1 DSC thermodynamics parameters of Ti-8Mo-xFe
powders milled for 10 h

Alloy TJ/K  TdK  ATIK  TyK Tig
Ti-8Mo - - - - -
Ti-8Mo-3Fe 673 773 100 788 0.8706
Ti-8Mo-6Fe 658 753 95 783 0.8738
Ti-8Mo-9Fe 653 743 90 783 0.8788
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Fig.9 Effect of Fe content on XRD patterns of sintered alloys
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Fig.10 SEM morphologies of sintered alloys with different Fe contents: (a) Ti-8Mo, (b) Ti-8Mo-3Fe, (c) Ti-8Mo-6Fe, and (d) Ti-8Mo-9Fe
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Fabrication and Characterization of PM Ultrafine Grained
Ti-Mo-Fe Alloys for Biomedical Application

Xu Wei, Lu Xin, Xia Qing, Han Gang, Wang Tao, Qu Xuanhui
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Ti-8Mo-(0~9)Fe alloys were processed by mechanical alloying (MA) and subsequent spark plasma sintering (SPS) from
elemental powders. The influences of preparation parameters on the performance of milled powders and sintered alloys were studied. The
results show that in the Fe content range of 3 wt%~9 wt% titanium based alloys with high density and ultra-fine grain structure can be
produced by SPS at 900 <C from the powders milled for 10 h. The microstructure of the titanium alloys mainly consists of g-Ti phase
matrix and fcc-Ti particles, and the average grain size is in the range of 130~490 nm. It is the first time when titanium based alloys with
face-centered cubic structure are produced. During the mechanical alloying process, the addition of Fe element greatly improves the glass
forming ability of the alloy system, and the ability and the volume fraction of amorphous phase in the powders are obviously enhanced
with increasing of Fe content. After high-energy ball-milling for 10 h, amorphous/nanocrystalline Ti-Mo-Fe composite powders exhibit
favorable thermostability.

Key words: titanium alloy; ultra-fine grain; mechanical alloying; amorphous crystallization; microstructure
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