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ABSTRACT : Objective To compare the wear and corrosion resistance of coatings fabricated in different electrolytes, to obtain the
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electrolyte system producing ceramic coatings with best properties under the experimental conditions. Methods Microarc oxidation
(MAO) treatments were conducted on TC4 alloy samples in NaAlO,, (NaPO, ), and Na,SiO; electrolytes, respectively, with the
same electrical parameters and the treatment time was 15 min. Besides, the surface morphology, chemical composition and phase
constitutions of the ceramic coatings were analyzed. The wear resistance of the TC4 alloy and the ceramic coatings formed in diffe-
rent electrolytes was compared by friction and wear testing under dry friction condition. By testing polarization curve, the corrosion
resistance of TC4 alloy and three ceramic coatings was comparatively analyzed. Results The results showed that the ceramic coa-
tings fabricated in different electrolytes had similar surface morphology, with many small pores and local bulge on the surface, but
they were built up by different phase constitutions. The main phases of the coatings fabricated in NaAlO,, (NaPO, ), and Na,SiO,
electrolytes were Al,TiO5, AIPO,, TiO,, respectively. Compared with the substrate, tribological test revealed that under the load
of 10 N against Si;N, ball, the mass loss of all the coatings had a significant reduction, among which, the mass loss of coating
formed in (NaPOj, ) electrolyte was only 1/22 that of the substrate. In the simulated producing well solution, comparing ceramic
coatings with TC4 alloy, the analysis results of polarization curves showed that the corrosion potential (E,, ) was obviously changed
to positive and the corrosion current (J,,, ) was significantly reduced. The E,_ and J

electrolyte were improved from —0.311 V to 0. 777 V and reduced from 9. 634x107 A/cm’ to 2.595x10™ A/cm®, respectively.

o values of the coating formed in (NaPO, )
Conclusion MAO treatments could significantly improve the wear and corrosion resistance of TC4 alloy, and the coating prepared in
(NaPOj ) electrolyte had relatively good comprehensive performance, with the potential of meeting the requirements for application
of TC4 alloy in oilfield environment.

KEY WORDS: TC4 alloy; microarc oxidation; ceramic coating; wear resistance; corrosion resistance; the simulated producing
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Fig. 1 Surface morphology of TC4 alloy (a) and ceramic coatings: NaAlO,(b) ;
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Fig.3 Wear scars of TC4 alloy (a) and ceramic coatings: NaAlO,(b); (NaPO,)(c); Na,SiO,(d)
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Tab. 3 Results of polarization tests
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