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Electrolytic Composition on Wear Resistance and Corrosion Resistance
of the Micro-arc Oxidation Coatings on TiCp/Ti6Al4V Composites

LUO Jun-Ming, WU Xiao-Hong, XU Ji-Lin

(School of Material Science and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The ceramic coatings were prepared by micro-arc oxidation (MAO) on the TiCp/Ti6A14V composites. The
effects of NaOH, C,,H;,CaNa,N,044H,0 and Na,SiO; additives in NaAlO, and NaH,PO, solutions on the micro-
structure, corrosion resistance and wear resistance of the ceramic coatings were investigated, respectively. The results
showed that coatings prepared in NaH,PO, solution were composed of rutile and anatase TiO,, while coatings prepared
in NaAlO, solution consisted of Al,TiOs, Y -Al,Os, rutile and anatase TiO,. The NaOH addition could increase reac-
tion rate of the micro-arc oxidtion, and the hardness of the MAO coatings could be enhanced by the addition of
NaAlO, and Na,SiO;. The thickness of the coatings formed in NaH,PO, solution is 2—3 times thicker than that of the
coating formed in NaAlO, solution. The corrosion resistance of the coatings formed both in NaAlO, and NaH,PO, so-
lutions, ranked from additives: Na,SiO;>C;oH;,CaNa,N,0g-4H,0>NaOH. Wear resistance of the coatings formed in the
NaAlQO, solution ranked from the additives: Na,SiO;>NaOH>C,,H;,CaNa,N,O5-4H,0, while the wear resistance formed
by NaH,PO, solution ranked from additives: Na,SiO;>C;oH;,CaNa,N,05-4H,0>NaOH. After micro-arc oxidation, all of
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the corrosion resistant and wear resistance of the MAO coatings were higher than those of the untreated TiCp

/Ti6Al4Vcomposites. The mciro-arc oxidation coatings formed in NaH,PO,+Na,SiO; solution showed the best corro-

sion resistance (about two orders of magnitude higher than that of the substrate) and better wear resistance.

Key words: titanium matrix composites; microarc oxidation; electrolytes; corrosion resistance; wear resistance
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Table 1 Composition and concentration of electrolyte

Coated
samples

Al-l  NaAlO,+NaOH

Al-2  NaAlO,+C,oH;,CaNayN,0g-4H,0
Al-3  NaAlO,+Na,SiO3

P-1  NaH,PO,+NaOH

P-2  NaH,PO,+CoH,,CaNa,N,05-4H,0
P-3 NaH,PO,+Na,SiO;

Electrolytes composition Concentration

10 g/L+2 g/L
10 g/L+2 g/L
10 g/L+2 g/L
10 g/L+2 g/L
10 g/L+2 g/L
10 g/L+2 g/L
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Fig. 1 Surface and cross-sectional morphologies of the MAO
coatings formed in different electrolytes

(a) Al-1; (b) P-1; (c) Al-2; (d) P-2; (e) AL-3; () P-3
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Fig. 2 XRD patterns of the MAO coatings formed in different
electrolytes

(a) Al-1; (b) Al-2; (c) Al-3; (d) P-1; (e) P-2; (f) P-3
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Fig. 3 Polarization curves of the MAO coatings formed in different electrolytes
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Table 2 Polarization results of the MAO coatings formed
in different electrolytes

Samples Ecor/ V Icm/(A-cm'z)

Substrate -0.313 5.19x107
Al-1 0.072 5.53x107
Al-2 0.096 5.34x10°8
Al-3 -0.008 2.75%10°®
P-1 0.014 8.48x10°8
pP-2 0.135 2.62x10°®
P-3 -0.284 5.04x107°
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Fig. 4 Friction coefficient-time curves of the MAO coatings formed in different electrolytes
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Fig. 5 Wear morphology of TiCp / Ti6Al4V composite substrate (a) and the wear mass loss of the MAO coatings formed in differ-
ent electrolytes (b)
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Fig. 6 Surface worn morphologies of the MAO coatings formed in different electrolytes
(a) Al-1; (b) P-1; (c) Al-2; (d) P-2; (e) Al-3; () P-3
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