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Fig. 1 TLM alloy specimens prepared by SPS method
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Fig. 2 Schematic drawing of the specimen for tensile test
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Fig. 3 Morphologies of TLM prealloyed powder: (a) Dendritic on surface of powder particles; (b) Dendritic and single crystal on

surface of powder particles; (c) Dendritic inside powder particles; (d) Single crystal inside powder particles



76 ThEA O RF)

20194 1 H

FIR AR P 3 AT 0L, &5 5 7 Jie i FR AR ) 45 11
WA EHRIEMARBE R TG R, HARRBBR
TERURL 2 A IRE IS . BRI R 2R 1 S ki I
A s P . it R bR e [ ZH 24, ] 3(a) (b)AI(d)
Fie Bl 3()Fiam b dn a2, HAR AL A —
R ZIRBR A RIE, BRI B AR R T4
N3 pm, SRR RRES . B 3(d)FTR
MABRME AR . 5RFMIER &AM, %
VRAEBRIE RS B0 B RO 3N 1 7 T S A

2.2 TLM FA £ M ROBAERE TR RO

Kl 4 FionA TLM TE S8 AR XRD . HE 4
A, B ARBRE AR o M. B S BTas
TLM & &8 A BURL ) - 4R% EPMA Tt 3R 214 A
B B AT T A oA AR UKL PR ) TG R AT RS
B iR, Nb oz 48 i B Bk S XK. X2 A
NNb N pRaEICER, AENRERES p HIX, T
HAEZ X E R TR LU Ti JE TRk . Moy Zr.
Sn. O JLHENTES 43551 AT 8L Bk S A I
K EE

~~~
o
=
X
=
~
[N
=
(=] ~
\\/ —
3 Q
N
~ s A
— S
= |—= [\ ~
= ] © a g
— I's _ = S =
>~ — Q A S
\6 ~ :\/ S~~~
ML Q‘J A Y
A Y A A
! L -

20 30 40 50 60 70 80 90
20/(%)

El4 TLM Hi& e AR XRD i
Fig. 4 XRD patterns of TLM prealloyed powder
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Fig. 5 Morphology (a) and EPMA analysis of elemental
concentration (b) of prealloyed powder along black dotted line
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Fig. 6 XRD patterns of TLM alloy prepared by SPS method
after different heat treatments: (a) As-sintered; (b) ST, 800 C;
(c) Aging at 500 C for 6 h; (d) Aging at 380 ‘C for4 h
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Fig. 7 Microstructures of TLM alloy prepared by SPS method after different heat treatments: (a) As-sintered alloy; (b)
Solution-treating at 800 ‘C and aging at 380 ‘C for 4 h; (c) Aging at 500 ‘C for 6 h
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Fig. 8 Mechanical properties of TLM alloy prepared by SPS

method after different heat treatments
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Microstructure and properties of Ti-3Zr-2Sn-3Mo-25Nb alloy
prepared by SPS method

MA Xi-qun, YU Zhen-tao, LIU Han-yuan, NIU Jin-long, YU Sen, HE Xin-jie

(Shaanxi Key Laboratory of Biomedical Metal Materials,
Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: A biomedical f-Ti alloy Ti-25Nb-3Zr-3Mo-2Sn (mass fraction, %) was fabricated by spark plasma sintering
(SPS). The characteristics, morphology and mechanical properties of TLM prealloyed powder after solid solution and
aging were investigated. The results show that TLM prealloyed power prepared by plasma rotating electrode process has
good spherical shape and high internal density. The solidification microstructure is consisted by small dendritic and single
crystal. The sintered and as-soluted microstructures of TLM alloy propared by SPS method are equiaxed f phase and a”
martensite. The as-soluted alloy exhibits good comprehensive mechanical preperties with yield strength of 500 MPa,
tensile strength of 624 MPa, elongation of 40% and elastic modulus of 54.5 GPa. Ageing at 500 C for 6 h, after a
superior the alloy has good plasticity, tensile strength reaches up to 1015 MPa, and the elastic modulus is 84 GPa.

Key words: medical § titanium alloy; prealloyed powder; spark plasma sintering; microstructure; mechanical property
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