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Fig.1 Schematic diagram of plasma spraying coating on titanium

substrate with tantalum

R1 FETHARILZ2UEIESETARARESERES
Table 1 Plasma spraying parameters and binding force
between tantalum coating and substrate under

various spraying parameters

Sample  No. Power/kW Distance/mm Binding force/MPa

1# 15 110 19.96 +0.42
2# 20 110 20.76 +0.18
A 3# 25 110 21.79 +0.25
44 30 110 27.15 +0.60
5# 35 110 18.55 +0.28
6# 30 70 16.23 +0.16
B T# 30 90 10.21 +0.38
8# 30 130 24.26 +0.39
o# 30 150 19.96 +0.64
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Fig.2 SEM surface morphologies of tantalum coatings prepared with different spraying parameters and medical titanium substrate before

and after grinding cleaning
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Fig.3 Nano-microstructure of tantalum coatings prepared by plasma spraying under 4# process parameters: (a) microstructure on coating;

(b) nano holes on coating; (c) nanoscale pores and particles on coating; (d) profile of the surface morphology
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Fig.4 SEM cross-sectional view of the tantalum coatings prepared by plasma spraying under 4# process parameters
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Fig.5 XRD patterns of the coatings with different spraying

powers when spraying distance was 110 mm
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Fig.6 XRD patterns of the coatings with different spraying

distances when spraying power was 30 kW
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Fig.7 Surface roughness of the coatings with different spraying

parameters
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Fig.8 BSA absorption capacity of titanium substrate surface and

tantalum coating
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Construction and Properties of Titanium-based Micro/Nano Multi-level Tantalum
Coating

Li Ying', Lu Fang?, Shi Zhifeng®, Yu Zunxiong®, Tan Guoxin®, Li Weiping®, Wang Shuangying®, Ning Chengyun*
(1. South China University of Technology, Guangzhou 510641, China)
(2. Guangzhou University of Chinese Medicine, Guangzhou 510006, China)
(3. Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Micro/nano multi-level structure tantalum coating was prepared on medical titanium substrate surface using a plasma spraying
technique. The surface morphology, chemical composition and phase composition were analyzed by SEM, EDS and XRD, respectively, and
the adhesion between the substrate and the coating was investigated by a tensile method. The surface adsorption amount of protein of the
micro/nano multi-level tantalum coating and titanium substrate was compared by BSA. The result show that when the titanium-based
tantalum coating is prepared with the spray distance of 110 mm and spray power of 30 kW, it possesses typical multi-level structural
features and high Ta phase content, and combines with the substrate by good binding force; the protein adsorption test indicates that
titanium-based tantalum coatings have good protein adsorption capacity, whose adsorption amount is higher than that of control samples.
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