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Fig.1 Morphologies of coatings prepared by different electrolytes: (a) CA20, (b) CA35, (c) CA50, and (d) Si
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electrolytes
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Fig.3 EDS element mappings of coating surface prepared by different electrolytes: (a) CA20, (b) CA35, (c) CA50, and (d) Si
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Fig.4 SEM morphologies of coating cross-sections by different electrolytes (a-c) and EDS line scanning (b) and energy spectrum (d)
of CA35 coating: (a) CA20, (b) CA 35, and (c) CA50
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Table 2 lcorr and Ecorr Values of different samples

Sample Leor/ WA €M™ Ecor/MV
CA20 5.35 -324.80
CA35 4.94 -221.73
CA50 5.37 -356.29

Si 5.16 -323.33

Ti-13Nb-13Zr 5.40 -415.22
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Fig.9 Surface morphologies of CA20 (a-c), CA35 (d-f), CA50 (g-i) after soaking for different time: (a, d, g) 48 h, (b, e, h) 72 h,
(c,f,i)196 h
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Fig.10 Formation mechanism of HA/TiO, composite coating: (a) absorption of the negatively charged PO,* ions by Ca®* ions, (b) PO,*~

and Ca®" form a calcium phosphate structure, (c) calcium phosphate and OH™ form HA on the coating, (d) globular HA particles on

the surface of the coating, (e) Ca(CH;COO); and C3H;CaO¢P decompose in solution, (f) further hydrolysis of CsH;CaOgP, and

(g) PO, reacts with Ca®" to form HA
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Influence of Electrolyte Ca/P Ratio on Microstructure and Properties of Micro-arc
Oxidation Titanium Alloy Coatings

Xu Yiku*, Luo Yuging®, Jiang Jianli*, Chen Yongnan', Zhao Qinyang®, Hao Jianmin', Yang Xiaokang? Luo Binli’
(1. School of Materials Science and Engineering, Chang’an University, Xi’an 710064, China)
(2. Xi’an Saite Simai Titanium Industry Co., Ltd, Xi’an 710201, China)

Abstract: HA/TiO, composite coatings were prepared on Ti-13Nb-13Zr alloy by micro-arc oxidation. By changing the ratio of Ca/P in the
electrolyte, the phase composition and microstructure changes, as well as the effects of different Ca/P ratios on the wear resistance,
corrosion resistance and in vitro biological activity of micro-arc oxidation coating were studied. The results show that the coating
roughness and porosity increase with the increase of electrolyte Ca/P ratio. The coating phase is mainly composed of anatase and rutile, and
the rutile phase content increases with the increase of Ca/P ratio of electrolyte. The coating thickness of CA35 prepared with 35 g/L
calcium acetate electrolyte is 80.59 pm and the surface Ca/P ratio is 1.98, showing the best wear and corrosion resistance. Compared with
the substrate, the average friction coefficient of CA35 coating is about 0.19, which decreases by 43%. The corrosion resistance of the
coating was tested by Pt reference electrode and 0.9wt% NaCl test solution. The corrosion current density of CA35 coating is 4.94 pA/cm?,
and the corrosion potential is -221.73 mV. The CA35 coating produces the fastest mineralized products in Kokubo solution. It is proved
that increasing the Ca/P ratio of electrolyte can effectively promote the formation of HA and improve the wear resistance. In addition, the
influence mechanism of Ca/P ratio on coating properties was discussed.

Key words: HA/TiO, composite coating; micro-arc oxidation; wear resistance; corrosion resistance
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