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Fabrication and Properties of Ta Coating on 316L Stainless Steel
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(Institute of New Carbon Materials, Taiyuan University of Technology, Jinzhong 030600, China)

Abstract: Ta coatings were prepared on the surface of the 316L stainless steel via double glow plasma surface alloying
technique to improve the poor biocompatibility property of 316L stainless steel. The microstructure, composition distribution
and phase structure of the Ta coating were characterized by scanning electron microscopy (SEM), energy dispersive
spectrometer (EDS) and X-ray diffraction (XRD). The adhesion strength, tribological property and anticorrosion property of
the Ta coating in PBS solution were show by scratch tester, reciprocating friction and wear tester and electrochemical
workstation, respectively. The results show that the Ta coating consists of a deposition layer and a diffusion layer, with the
thicknesses of about 2 um, respectively. The main phase of the coating is a-Ta. The interfacial bond strength between the
coating and the substrate is excellent, and the critical load for the coating delamination is 111 N. The specific wear rate of the
Ta coating is only 12.5% of the untreated substrate. The corrosion potential of the Ta coating is 234 mV higher than that of the
substrate, while the corrosion current density is 2 orders of magnitude lower. The corrosion rate of the Ta coating before and
after sliding tests are 1.9% and 3.6% of that of the substrate, respectively. It is concluded that the Ta coating can effectively
improve the wear resistance and anticorrosion properties of 316L stainless steel in PBS solution.
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Fig.1 Surface and cross section morphologies and element distribution of Ta coating
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Fig.2 XRD spectra of 316L stainless steel and Ta coating
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Fig.4 Friction coefficient curves and wear tracks of the 316L stainless steel and Ta coating in PBS solution
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Fig.5 Profiles of the wear tracks on the 316L stainless steel and Ta coating in PBS solution
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Table 1 Wear parameters of 316L stainless steel and Ta coating in PBS solution

Samples Wear width, B/ mm  Wear depth, 2/ (10° mm) Wear volume, Wy /(10° mm®)  Specific wear rate, K / (10° mm > N"m™)
316L 0.66 4.36 9.59 21.32
316L-Ta 0.49 1.48 2.41 2.67
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Table 2 Electrochemical parameters of 316L stainless steel and
Ta coating in PBS solution

Samples Ecorr / mV (u:f’gn/l,z) C((iggsri;l:l .r:};c) /
316L —508.56 7.56 5.26
Before sliding —274.24 0.08 0.10
After sliding —381.37 0.14 0.19
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Fig.7 Corrosion morphologies and elemental mapping of wear tracks of samples after potentiodynamic polarization test
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