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Table 1 Deposition parameters of coating
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Fig. 1 Schematic diagram of the coating structure
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Fig.2 The surface morphology of Ta,0-/Ta,Os-Ti/Ti coating
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Fig.3 SEM micrograph of the cross-section of
the Ta,0./Ta,05-Ti/Ti coating sample
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Fig. 4 EDS line scan result of the cross section of

the Ta,0,/Ta,04-Ti/Ti coating on Si substrate
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Fig. 5 XRD patterns of Ta,0./Ta,05-Ti/Ti coating
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Fig. 6 XPS spectrum of the surface of Ta,0,/Ta,0s-Ti/Ti coating
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Fig. 7 Scratch curves and scratch morphology of
Ta,04/Ta,05-Ti/Ti coated sample
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Fig. 8 Variations of friction coefficient of
samples with the sliding time
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Table 2 Electrochemical parameters of samples in SBF

v = Eoon IV (vs. Ag/AgCl) I, /(nAscm™)
Ti6Al4V -0.424 1.07
Ta,04/Ta,05-Ti/Ti 0.067 0.42
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Fig. 9 Potentiodynamic polarization curves of
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Preparation and Properties of Ta,O,/Ta,O5-T1/T1 Multilayer
Composite Coatings on Ti6Al4V

ZHOU Quan', DING Zeliang', WANG Yi', ZHANG Haibo', WU Fazhan’

(1. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Zhuzhou Fengke Forestry Equipment & Technology Co., Ltd., Zhuzhou Hunan 412007, China )

Abstract: The novel Ta,04/Ta,Os-Ti/Ti multilayer coatings were prepared on the surface of Ti6Al4V alloy by

magnetron sputtering. The morphology, phase composition and elemental chemical state of the coating were investigated

by scanning electron microscopy (SEM), X-ray diffraction (XRD) and X-ray photoelectron spectroscopy (XPS). The

bonding strength, hardness, wear behaviour and corrosion resistance of the coating were respectively evaluated by

scratch tester, friction and wear tester and electrochemical workstation. The results showed that the main features of the

coating surfaces were characterized by peak-type particles with uniform size and compact structure. Ta,05/Ta,O;-Ti/Ti

multilayer coatings showed a lower friction coefficient, higher corrosion potential and smaller corrosion current density

compared with Ti6Al4V alloy, indicating good tribological properties and corrosion resistance, which could provide a

good protection for Ti6AI4V alloy implant material in orthopedic applications.

Keywords: Ta,0s/Ta,Os-Ti/Ti coating; magnetron sputtering; gradient coating; bonding strength
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