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Effects of electrolyte constitutes on ceramic coatings of
ZAISi12Cu2Mgl by micro-arc oxidation
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Abstract: ZAISi12Cu2Mgl samples were treated by microarc oxidation (MAOQ) in six different electrolytes. To obtain
appropriate electrolyte constitutes, the effects of electrolyte constitutes on ceramic coatings of ZAISi12Cu2Mgl MAO
were investigated. The results indicate that the electrolyte composition has great influence on thickness, roughness,
microhardness, wear resistance, morphology and phase compositions of ceramic coating. The fine ceramic coating is
obtained by changing electrolyte. The appropriate electrolyte constitutes are 8 g/L Na,SiO3, 1 g/L NaOH, 2 g/L Na,WOQ,,
0.5 g/L Na,EDTA and 10 mL/L glycerin. In this electrolyte, it is feasible to obtain a 156 um thick coating, the roughness
decreases to 259 nm and the microhardness increases to HV 891. The wear mass loss of coating after 30 min is only
13.29% of the matrix, which is relative to ZAISi12Cu2Mg1l under the condition of dry friction. The morphologies of
coatings are continuity and density. The XRD analysis indicates that coatings are composed of mullite, SiO,, a-Al,Os,
y-Al,O3 and WOs.
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Table 1 Compositions of six different electrolytes
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2.1 ZAISi12Cu2Mgl 5l &R B R EREE 4 4
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NaOH, I i Ff B, AR NV RIZ, 1 7K,
TR 7 min SR, REFMPE NS 34 pm:
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ZAISi12Cu2Mgl FiE AL B BT s 4R s I AR
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Sample

No. p(Na,SiOs)/(g-L ™) p(NaOH)/(g-L ™Y p(Na;WO.)/(gL™Y)  p(Na,EDTA)(g-L ™) »(Glycerin)/%
so1 8 1 0 0 0
S02 8 1 2 0 0
S03 8 1 2 0.5 0
S04 8 1 2 0 1
S05 8 1 0 0.5 1
S06 8 1 2 0.5 1
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Fig.1  Microarc oxidation ceramic coatings of different
samples: (a) ZAlSi12Cu2Mgl;

S03; (d) Sample S06
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Table 2 Roughness of ceramic coatings on different samples

(b) Sample S02; (c) Sample

Sample No. Thickness/um Roughness/nm
S02 133 >2400
S03 65 >2400
S04 121 366
S06 156 259
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Table 3 Mass loss of different samples (mg)

“Fr:;tm Substrate  SOL S04  S05  S06
5 28 183 7.6 154 39
10 51.3 253 101 223 72
20 82.7 345 142 315 120
30 118.9 385 191 365 158
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Fig.2 Surface morphologies of microarc oxidation coatings of different samples: (a) Sample S02; (b) Sample S03; (c) Sample S04;

(d) Sample S06
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Fig.3  Cross-section morphologies of microarc oxidation

coatings of different samples: (a) Sample S01; (b) Sample S06
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Fig.4 XRD patterns of microarc oxidation coatings of
different samples: (a) Sample S01; (b) Sample S06
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