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Table 1 Parameters of Ti and Ni powder

Density/g €cm®  Melting point/°C  Purity/% Size/um

Ti 4.54 1670 99.7 16.42

Ni 8.90 1455 99.7 15.32
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Fig.2 XRD patterns of TiNi alloys sintered at different
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Fig.3 Relative density of TiNi substrates at different temperatures
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Fig.4 XRD patterns of TiNi substrates after chemical treatments
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Fig.5 Surface morphologies of TiNi alloys after chemical treatments: (a, b) 950 °C, (c, d) 1000 C, (e, f) 1050 °C, and (g, h) 1100 C
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Fig.6 EDS spectrum of TiNi alloys after chemical treatments
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Fig.7 XRD patterns of TiNi substrates after immersion in SBF
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Fig.8 Surface morphologies of TiNi alloys after immersion in SBF: (a) 950 C, (b) 1000 °C, (c) 1050 C, and (d) 1100 C
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Fig.9 Surface morphology (a) and EDS spectra on the surface (b) and around the pores (c) for TiNi substrates after immersion in SBF
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Fig.10 Binding force between substrates and coatings
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Calcium Phosphate Deposition on the Surface of Porous TiNi Alloys with Different
Sintering Temperatures in Simulated Body Fluid

Liu Jue, Li Jing, Liu Chao, Liu Min, Ruan Jianming

(State Key laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Near-equiatomic TiNi alloys were produced by powder metallurgy (P/M) using Ti and Ni powders at different temperatures (950,

1000, 1050, 1100 <C). To obtain a material surface having excellent affinity to bone, surface modification by hydroxyapatite coatings was
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conducted in a simulated body fluid (SBF). Phase composition and surface structure of Ca-P coatings were characterized by X-ray
diffractometry (XRD), scanning electron microscopy (SEM) and energy dispersive X-ray spectroscopy (EDS) attached to SEM. Results
indicate that porosity of TiNi alloys produced by P/M is high and peaks of hydroxyapatite is sharp. In the same experimental condition,
more apatite coatings are formed on TiNi samples sintered at 1050 <C and 1100 <C due to their high porosity and pure TiNi phase, which is
beneficial to heterogeneous nucleation. However, a low ion concentration region is formed in the bottom of small-sized holes, and it is not
helpful to heterogeneous nucleation.

Key words: TiNi alloy; hydroxyapatite (HA); surface treatment; simulated body fluid (SBF)
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