55 24 55 3 ) FEEEEBFIR 2014 4 3 J
Volume 24 Number 3 The Chinese Journal of Nonferrous Metals March 2014

TEHES: 1004-0609(2014)03-0752-06

£YERZFL Nb-Ti S ERIFLBEERFI W F MR

xR, ik, ok, Y
(PR MARREREFERLRE, Kb 410083)

B B SEBNRTRM ARSI, W% R RIGFLBRERERU 2R 2 AL Nb-Ti & 4. SR X
AT AT IUXRD) SR EH L R ST (SM) LI Fe 7 e (SEM),  WFFT Ti &7 (0~15%, Sy
XL L Nb-Ti AElidr J1hRE. SLBRSGEM A OME SRR, 455 EW: Nb-Ti HakddfEss, 4L
B = dE il . LBREEN 68.50%. B Ti St 0 #n3 15%, & &r = tkae kA ek, Lk
R (27.610.872) MPa 34 i1 %(59.3 £1.354) MPa Ji5 %4 (33.741.045) MPa, #f{HEHE M (0.21£0.0136) GPa 3
INE10.46+0.0191) GPa. &afLEBREMIA R = e T AL AERE N,  FLBR 50 BOIREL AR R sk, 0k ] e
SR, AR, T RO Nb-Ti & S 4 I EEVE I B3R, 241 Nb-10Ti &8 1FLBRIES ST
B, AR S ARRATCE A UCHEL, AT EERA N

KB Nb-Ti &4 Z2H40m: J12AMERE: fLBR, Tl 4

FEDES: TG146.4 MHRFREED: A

Porosity and mechanical properties of biomedical porous Nb-Ti alloy
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Abstract: Porous Nb-Ti alloys, possessing good mechanical and pore property, were fabricated by the combination of
slurry impregnation with polymer sponge and powder metallurgy sintering method. X-ray diffractometer (XRD),
mechanical testing machine, stereoscopic microscope (SM) and scanning electron microscope (SEM) were utilized to
identify the composition, mechanical properties, porous structure and microstructure of the porous Nb-Ti alloys with Ti
contents ranging from 0 to 15% (mass fraction). The results show that, the alloys are sintered completely, the pore with
highly three-dimensional connected structure is remained and the porosity is 68.50%. The mechanical properties of the
alloys change obviously, the compressive strength increases from (27.6£0.872) MPa to (59.3+1.354) MPa, and then
decreases to (33.7£1.045) MPa with the Ti contents increasing from 0 to 15%, meanwhile the elastic modulus
increases from (0.21+0.0136) GPa to (0.46+0.0191) GPa. Pore structures of the alloys are in more even distribution
and own cellular construction, sintering neck of particles grows and particles combine more closely, and the
accelerating action of Ti particles on the sintering of Nb-Ti alloys is obviously strengthened. The mechanical properties
and pore morphology of porous Nb-10Ti alloy are similar to those of human cancellous bone. The Nb-10Ti alloy is
suitable for clinical application.
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Fig. 1 Laser particle size distribution diagram of raw material

powders: (a) Nb powder; (b) Ti powder
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Fig. 2 XRD patterns of porous Nb-Ti alloys with different Ti

contents
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Table 1 Porosities and open porosities of samples

Percent of
) Open
Sample Mass/g Porosity/% ) open
porosity/% )

porosity/%
Nb 6.58 69.02 65.14 94.38
Nb-5Ti 6.29 68.51 65.35 95.39
Nb-10Ti  5.67 68.07 67.32 98.90
Nb-15Ti  5.19 68.42 66.91 97.80
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Fig. 3 Pore structures of porous Nb-Ti alloys: (a) Nb; (b) Nb-5Ti; (¢) Nb-10Ti; (d) Nb-15Ti
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Fig. 4 SEM images of porous Nb-Ti alloys: (a) Nb; (b) Nb-5Ti; (c) Nb-10Ti; (d) Nb-15Ti
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cancellous bone (b)
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