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Fig.1 MAO coatings prepared in electrolyte with different concentrations nano Cr,O3 microparticles: (a) 0 g/L,
(b) 0.8 g/L, (c) 1.6 g/L, (d) 2.4 g/L, (e) 2.5 g/L (10 min), (f) 2.5 g/L, (g) 3.2 ¢g/L, and (h) 4.0 g/L
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Fig.2 Variation curves of voltage for MAO coatings prepared
in electrolyte with different concentrations nano Cr,03

microparticles
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Fig.3 Surface morphologies of MAO coatings prepared in elec-

trolyte with different concentrations nano Cr,O3; micro-
particles: (a) 0 g/L, (b) 0.8 g/L, (c) 1.6 g/L, (d) 2.4 g/L,
(e) 2.5 g/L, and (f) 3.2 g/L
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Table 1 Element composition of MAO coatings in
Fig.3 (/%)

Elements O Al Si K Cr
Fig.3a 26.31 25.97 42.59 05.31 -
Fig.3b 22.20 32.19 40.26 04.41 00.95
Fig.3c 21.66 35.60 36.13 03.37 03.25
Fig.3d 20.38 35.57 31.65 04.80 07.60
Fig.3e 21.22 34.21 31.24 04.52 08.81
Fig.3f 23.51 35.23 22.38 05.46 13.42
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Fig.4 Cross-section morphologies of MAO coatings prepared in
electrolyte with different concentrations nano Cr,Oz micro-
particles:(a) 0 g/L, (b) 0.8 g/L, (c) 1.6 ¢g/L, (d) 2.4 g/L,
(e) 2.5 g/L, and (f) 3.2 g/L
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Fig.5 Cross-section EDS element line distribution of MAO coatings prepared in electrolyte with different concentrations
nano Cr,03; microparticles: (a) 0 g/L, (b) 0.8 g/L, (c) 1.6 g/L, (d) 2.4 g/L, (e) 2.5 g/L, and (f) 3.2 g/L
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Fig.6 XRD patterns of MAO coatings prepared in electrolyte

with different concentrations nano Cr,O3 microparticles
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Fig.7 Curves of friction coefficient for MAO coatings prepared
in electrolyte with different concentrations nano Cr,O3

microparticles
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Fig.8 Morphologies of wear tracks of MAO coatings prepared in

electrolyte with different concentrations nano Cr,Oz micro-
particles: (a) 0 g/L, (b) 0.8 g/L, (c) 1.6 ¢/L, (d) 2.4 g/L,
(e) 2.5 g/L, and (f) 3.2 g/L
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Table 2 Wear rate of MAO coatings in Fig.8

Coatings Wear Wgar track Wear track _\3Near3rate/ B}
time/s width/um  depth/um  >10~ mm® {N m)
Fig.8a 1800 781.03 4.62 0.060
Fig.8b 1800 734.38 4.52 0.05
Fig.8c 1800 484.37 2.45 0.020
Fig.8d 1800 421.88 2.18 0.015
Fig.8e 1800 437.50 2.25 0.017
Fig.8f 1800 625.00 3.15 0.033
3 4 1
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Effect of Nano Cr,0O; Particles on Microstructure and Wear Resistance
of Micro-arc Oxidation Coatings on 2024-T4 Aluminum Alloy

Li Zhenwei, Di Shichun
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: 2024-T4 aluminum alloy was treated by micro-arc oxidation in the silicate system electrolyte with different concentrations of
nano Cr,03 microparticles. The morphology of the surface, the cross-section and the track of ceramic coatings were observed by SEM. The
distribution of main components of the ceramic coatings along the cross-section was analyzed by EDS, and the phase structure was
analyzed by XRD. The hardness, surface roughness and friction coefficient of the ceramic coatings was measured by nano indentation
hardness tester, roughness meter and friction and wear tester, respectively. The wear volume of the ceramic coatings was measured by laser
confocal microscope and the wear rate was evaluated. The results show that the Cr,O3zphase is found in the ceramic coatings after nano
Cr,03 microparticles are added to the electrolyte. The hardness of the ceramic coatings is the highest, the friction coefficient is the
minimum, the wear rate is the lowest, and the wear resistance is the best when the concentration of nano Cr,0O3; microparticles is 2.4 g/L in
the electrolyte.

Key words: 2024-T4 aluminum alloy; micro-arc oxidation; nano Cr,Os; wear resistance
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