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Fig. 1 XRD patterns of Ta-Zr alloys: (a) Ta-50Zr; (b) Ta-40Zr;
(c) Ta-30Zr; (d) Ta-20Zr
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Fig. 2 Phase diagram of Ta-Zr alloys
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Fig.3 Surface morphologies of Ta-Zr alloys: (a) Ta-50Zr; (b) Ta-40Zr; (c) Ta-30Zr; (d) Ta-20Zr
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Fig. 4 Surface morphology of Ta-Zr alloy and elemental composition analysis: (a) Morphology; (b) Point 1; (c) Point 2; (d) Point 3
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Fig. 5 Surface morphologies of Ta-50Zr alloy after corrosion for different time: (a) 0 s; (b) 10's; (c) 20's; (d) 30's
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Fig. 6 Surface morphology of Ta-50Zr and elemental composition analysis: (a) Morphology; (b) Point 1; (c) Point 2; (d) Point 3
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Table 2 Density and relative density of Ta-Zr alloys

Alloy Density/(g-cm ) Relative density/%
Ta-50Zr 10.51 90.86
Ta-40Zr 11.35 90.14
Ta-30Zr 11.71 86.04
Ta-20Zr 11.54 78.82
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Table 3 Mechanical properties of Ta-Zr alloys

Alloy o/MPa E/GPa
Ta-50Zr 213.8+£12.20 20.2+1.47
Ta-40Zr 220.8+10.70 21.94+3.67
Ta-30Zr 290.2+6.84 18.1+2.19
Ta-20Zr 181.0+7.22 16.1+1.56
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Fig7 Tensile fracture morphology of Ta-30Zr alloy

3

=it

1) RHB ARG SR T Zshfl s taeti e, )
AL R Ta-Ze 224K

2) Ta-Zr & 4% kit rh t 1 Ta 75 Ze o [ 2 %
IRIMATH, BRI R0 )Z IR R, & Ta S
FT Y AL R ko>

3) 1E 1300 CIHIBELHR T, Ta-30Zr AHXS % AL

i, DU TEREILSR, HRPERLR S AR B L
R G2 737 VEBEAN UL RO T 7 R R I T3 B e ), 43
SR BARI A R

REFERENCES

(11 Boawd, 4sfms, Bias. EYseEM]. et Bleg i
#, 2004: 2-3.

RUAN lJian-ming, ZOU Jian-peng, HUANG Bai-yun. Biological
materials science[M]. Beijing: Science Press, 2004: 2—3.

[21  TIRVE, BRUGRE, & AR KPR, s, xR EYE

FER A SRR AN T AR K et (1], b B (4 e 2
#%, 2010, 20(S1): s1008—s1012.
YU Zhen-tao, MA Xi-qun, YU Shen, ZHANG Ming-hua, HAN
Jian-ye, LIU Chun-chao. Micro and nano machining technology
of biomedical titanium alloys and development[J]. The Chinese
Journal of Nonferrous Metals, 2010, 20(S1): s1008—s1012.

[31 MENGQK, LIU Q, GUO S, ZHU Y Q, ZHAO X Q. Effect of
thermo-mechanical treatment on mechanical and elastic
properties of Ti-36Nb-5Zr alloy[J]. Progress in Natural Science:
Materials International, 2015(3): 229-235.

[4] %M, A B Bkak. AEWEER] Ti-Nb-(Ta)-Zr <M1
MR S5YERE]. o EA (48 2R, 2010, 20(6): 1195-1202.
MA Xiu-mei, SUN Wei, YANG Yong-jian. Microstructures and
properties of biomedical Ti-Nb-(Ta)-Zr alloys[J]. The Chinese
Journal of Nonferrous Metals, 2010, 20(6): 1195-1202.

[S] SANKAGUCHI N, NIINOMI M, AKAHORI T, TAKADE 1J,
TODA H. Relationships between tensile deformation behavior
and microstructure in Ti-Nb-Ta-Zr system alloys[J]. Materials
Science and Engineering C, 2005, 25: 363—369.

[6] ZHAO Y K, YAO Y, LIU W X. Fibroblast adhesion and
proliferation on a new S type Ti-39Nb-13Ta-4.6Zr alloy for
biomedical application[J]. Journal of Materials Science &
Technology, 2006(2): 205-210.

(71 et ARG REER T R TNTZ Sk &2
PERELI]. PR IMLERE, 2012, 29(1): 46.

WU Quan-xing. Mechanical properties of dental TNTZ titanium
alloy cast by calcium oxide[J]. Titanium Industry Progress, 2012,
29(1): 46.

8] &% EWEM Ti-Ta B&STERICIZ RN ) 27 M6
MWFFE[D]. 1 ): EIT1R%, 2009.

JIN Wan-jun, Shape memory effect and mechanical properties of
biomedical Ti-Ta based alloys[D]. Xiamen: Xiamen University,
2009.

[91  XUJrH. Zr FEPARAR S GG AW APED]. WK HR
bR, 2013.

LIU fang-yu. Biocompatibility of Zr based bulk amorphous
alloy[D]. Harbin: Harbin Institute of Technology, 2013.
[10] Aoite, HORRE, #OA5GH, Ak, SRIBCIS. BEROERET ZH



2052

PR R AR

20174E10 A

#%BEHZ A Ti-Co A& mtERe)). WA &mM kS TR, 2011,
40(10): 1822-1826.

alcohol microsensor applications[J]. Sensors and Actuators B,

2000, 66: 139—-141.

YANG Don-ghua, SHAO Hui-ping, GUO Zhi-meng, LIN Tao, [16] FRIEF, i, Tk, R5IL, HEME, HRE &E2
FAN Lian-peng. Mechanical properties of porous Ti-Co alloy for UM B PR RE AT 5T ). #af s AR S TR, 2007, 36(3):
medical application by gelcasting[J]. Rare Metal Materials and 555-558.
Engineering, 2011, 40(10): 1822—-1826. XI Zheng-ping, TANG Hui-ping, WANG Jian-yong, WU
[11] REZWAN K, CHEN Q Z, BLAKER J J, ALDO R B. yin-jiang, DONG ling-feng, YANG bao-jun. Study on the
Biodegradable and bioactive porous polymer/inorganic mechanical properties of porous metals[J]. Rare Metal Materials
composite scaffold for bone tissue engineering[J]. Biomaterials, and Engineering, 2007, 36(3): 555-558.
2006, 27(18): 3413—3431. [17] RN B2 AR A B R0 AR A1 B 5% 1 40 R R R0 2 S 5
[12] GEETHA M, SINGH A K, ASOKAMANI R, GOGIA A K. Ti YD), EW: EWIE 2B, 2004.
based biomaterials, the ultimate choice for orthopaedic implants: TAN Xiao-bing. Preliminary experimental study on the effect of
A review[J]. Progress in Materials Science, 2009, 54(3): new type of biological ceramics on osteoblasts cultured in
397-425. vitro[D]. Kunming: Kunming Medical College, 2004.
[13] OH I H, NOMURA N, MASAHASHI N, HANADA S. [18] 2 I AEWEEH 2 LR (HE) & S 4 55 1 G A 7T [D].

[14]

[15]

Mechanical properties of porous titanium compacts prepared by

powder sintering[J]. Materials Transactions, 2002, 43(3):
443-446.

MORONI A, CAJAV L, EGGER E L, TRINCHESE L, CHAO
E Y S. Histomorphometry of hydroxyapatite coated and
uncoated porous titanium bone implants[J]. Biomaterials, 1994,
15: 926-930.

SBERVEGLIERI G, COMINI E, FAGLIA G, ATASHBAR M Z,

WLODRARSIK W. Titanium dioxide thin films prepared for

[19]

Kyb: hHgReE, 2014,

LI Jing. Preparation and properties of biomedical porous
titanium nickel(Nb) alloy[D]. Changsha: Central South
University, 2014.

TBEEN. By AR A% Nb-Si Ml & & S LA S A vk
AERFSE[D]. FA R MARIE Tl K2, 2011.

WANG Xiao-li. Study on microstructure evolution and
properties of Nb-Si refractory alloy prepared by powder

metallurgy[D]. Harbin: Harbin Institute of Technology, 2011.

Fabrication and mechanical properties of
Ta-Zr alloys for biomedical applications

CHANG Lin, LIU Jue, YANG Hai-lin, RUAN Jian-ming

(Skate Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Ta-xZr (x=20, 30, 40, 50, mole fraction, %) alloys with good mechanical properties and high density were
prepared by powder metallurgy method and vacuum sintering technology. The composition of samples, surface
morphologies and mechanical properties were characterized by X-ray diffractometry (XRD), scanning electron
microscopy (SEM), X-ray energy dispersive spectroscopy (EDS) and electronic universal testing machine. The results
show that lamellar Ta is observed without second phase during the sintering process. The tensile strength and the elastic
modulus are observed with the Ta content varying at the range of 181.0-290.2 MPa and 16.1-20.9 GPa, respectively,
which increases firstly and then decreases. The Ta-30Zr alloy is potentially useful in the hard tissue implants for the
mechanical properties.
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