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Table 1 Specifications of CNTs

Purity, /% OD/nm
>98 10~20

Length/um
10~30
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Fig.3 Morphologies of coatings with doping CNTs: (a) MAO, (b) CNTs/MAO, (c) A-CNTs/MAO, and (d) AC-CNTs/MAO
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Fig.4 Section morphologies of coatings with doping CNTs: (a) MAO, (b) CNTs/MAO, (c) A-CNTs/MAO, and (d) AC-CNTs/MAO
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Fig.5 High magnification SEM images of AC-CNTs/MAO composite coatings
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Fig.6 XRD patterns of CNTs, Ti and coatings with doping CNTs
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Fig.11 Wear morphologies of coatings with doping CNTs: (a) MAO, (b) CNTs/MAO, (c) A-CNTs/MAO, and (d) AC-CNTs/MAO
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Fig.12 Polarization curves of coatings with doping CNTs
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Table 2 Electrochemical data of coatings with doping CNTs

CNTs A-CNTs AC-CNTs

Parameter Ti MAO MAO MAO MAO
chﬁ/cjrllg's 1176 977 312 0743 233
Een/mV  -488.02 -351.69 -465.10 -67.61  -449.26
Pg/;n}z(f 129  3.09 517 684 5.71

Note: P.R. is polarization resistance
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Fig.13  Pore simplification model of coatings: (a) MAO, (b) CNTs/MAO, (c) A-CNTs/MAO, and (d) AC-CNTs/MAO
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Table 3 Pore structure parameters of coatings with doping

CNTs
CNTs A-CNTs AC-CNTs
Parameter MAO MAO MAO MAO
Porosity/% 5.57 8.73 1.31 12.85
Variance of pore o o404 00204 0.0046 0.0280
radius
Va“a“;fe;)f POTe 07296  0.6916  0.0286 0.6499
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Performance of Ceramic Coatings via Micro-arc Oxidation with Doping CNTs

Yu Sirong, Wang Xian, Zhao Yan, Liu Enyang, Xiong Wei
(China University of Petroleum, Qingdao 266580, China)

Abstract: The composite ceramic coatings with excellent performance were prepared by micro-arc oxidation with doping CNTs. Influence
of CNTs doping method on microstructure, phase composition, wear resistance, corrosion resistance, porosity and pore uniformity were
investigated. The results show that the decrease of length to diameter ratio, the change from super hydrophobicity to hydrophobicity and
the introduction of oxygen-containing functional groups after modification, and the dispersion of CNTs in solvents is remarkably improved.
The addition of CNTs makes coatings smoother and denser. The coatings are composed of rutile TiO,, anatase TiO, and CNTs. The
addition of CNTs helps to improve the wear resistance and corrosion resistance of coatings. The A-CNTs/MAO coating is not completely
damaged after friction test for 20 min, showing the best wear resistance. The self-corrosion potential of A-CNTs/MAO coating is —67.61
mV, the corrosion current density is 7.43x10”7 A-cm™, and the polarization resistance is 6.84x10* Q-cm’, showing the best corrosion
resistance.

Key words: pure Ti; micro arc oxidation (MAO); doping method of CNTs; wear; corrosion
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