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Fabricatid properties of surface porous @@C%ydmxyapatite/ NiTi biocomposites

Abstract:  Surface porous Ni
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%@ droxyapatite(HA) /NiTi biocomposites v@)ared by spark plasma sintering
(SPS) technology. The effects of different sintering temperatures on the oscopic morphology, microstructure,

ted.

surface pore characteristics, mechanical properties and in vitro biolo@ ;ivily of the composites were investiga-
St

The results show that the NiTi-HA/NiTi biocomposites a ed of complex Ti, Ni, Ti;Ni, Ni;Ti, HA

mixed phase and gradually transformed into a single NiTi—+ f@h( se with increasing of sintering temperatures form
o

800°C to 950°C. Furthermore, a stable metallurgical b ;@

can be observed. Meanwhile, the porosity and avera

the internal and external interface of the composites

A

size of surface layer are in a slowly decreasing trend. As

S
a result, compressive strength of the composites is significantly increased, but compressive elastic modulus of the

composites is changed not obvious. Compared with NiTi, porous NiTi and porous NiTi-HA, NiTi-HA/NiTi bio-

composites sintered at 950°C not only exhibits a best match with better interface bonding, good surface pore charac-

teristics (45. 6% porosity as well as 393 pum average pore size), higher compressive strength (1 301 MPa), lower

the compressive elastic modulus (10. 2 GPa) and excellent superelastic recovery strain (>=>4%), but also showes a

good in vitro biological activity.

Keywords: NiTi biocomposites; spark plasma sintering technology; microstructure; mechanical properties; in vitro

biological activity
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Fig. 1 Schematic diagram of green bodies fabrication process

of surface porous NiTi-HA/NiTi biocomposites
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Fig. 3 X-ray diffraction patterns of surface porous NiTi-HA/

NiTi biocomposites at different sintering temperatures
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Table 1  Average po and the porosity of surface porous
NiTi-HA/NiTi osites sintered at different temperatures
faN
Sintering temigebhture/C 800 850 900 950
Conten QI NH, HCO, / % 15 15 15 15
i 80 m rosity/ % 4.1 3.5 3.1 2.2
r orosity/ % 50.4  47.6  46.8  45.6
(a) 800°C (b) 850°C xl aee porosiy A
@)

OMInner average pore size/pm  10.2 9.7 8.3 7.5
g@ Surface average pore size/pm 431 420 396 393
W, B 41% PR 2.2%, KW N)ZEE N
. EAaMeREZAZEABETFHIAAER 431 pm
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Fig.5 Porosity character of surface porous NiTi-HA/NiTi *;l.jﬁ%éﬂ g/lil E’\J H Jjjz . 2'_( jc I:':l E'ﬂ SPS % ég‘? fﬁu ﬁ. E’J
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Fig. 6 Effect of sintering temperatures on compressive strength

and elastic modulus of surface porous NiTi-HA/NiTi biocomposites
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Fig. 7 Stress-strain curves of loading-unloading compressive

tests of surface porous NiTi-HA/NiTi biocomposites with

different pre-strain
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