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Fig. 1 Distribution curves of HBN particle with different
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Fig. 2 Cell voltage curves in PEO process in electrolytes with

HBN particles of different sizes and concentrations
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Fig. 3 Growth curves (a) and surface roughness curves (b) of
PEO coatings formed in electrolytes containing 4 g/L HBN

particles with different sizes
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Fig. 5 Surface SEM images of PEO coatings formed in electrolytes with HBN particles of different sizes: (a) Free particle; (b) 5

pm, HBN; (¢) 10 um, HBN; (d) 30 um, HBN
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Fig. 6 Section SEM images of PEO coatings formed in electrolytes with HBN particles of different sizes((a)—(d)) and EDS scan
spectrum of all elements () and B element (f) of PEO coatings formed in electrolyte with 10 um HBN particle: (a) Free particle; (b)
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Fig. 7 XRD patterns of PEO coatings prepared in electrolytes
with different HBN particles and different oxidation times
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Fig. 8 Friction coefficient curves (a) and wear rate (b) of PEO composite coatings formed in electrolytes with HBN particles of

different sizes

5. Abrasive wear
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Fig. 9 SEM images of PEO coatings formed in electrolytes containing different HBN particles after wear testing against with Si;Nj:
(a) Free particle; (b) 5 um, HBN; (c¢) 10 um, HBN; (d) 30 um, HBN
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Table 1 Corrosion current density and corrosion potential of different samples in 3.5%NaCl solution

Sample

Jeon(Avcm ) Peore (V8 SCE)/V

7075-T6 alloy
PEO coating (particle-free)
PEO coating (4 g/L-5 pm HBN)
PEO coating (4 g/L-10 um HBN)

PEO coating (4 g/L-30 um HBN)

3.273X107* —0.864
5.409X107°¢ -0.671
7.905X 1077 -0.803
1.052X10°¢ -0.830
8.550X 1077 -0.822
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Fig. 11 Surface corrosion morphologies of different samplesafter 1800 h Mocledon simulated seawater immersion experiment: (a)
7075-T6 alloy; (b) PEO coating (40 min); (c) PEO coating (60 min); (d) PEO/HBN coating (4 g/L, 5 um HBN, 40 min)
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Effects of HBN particle sizes on microstructure and
performances of PEO coatings on 7075-T6 aluminum alloy

WANG Qi-chao', WANG Shuai-xing', DU Nan', CHENG Fa-song’, ZHAO Qing', LI Xin-yi’

(1. National Defense Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China;
2. AECC Guizhou Liyang Aviation Power Co., Ltd., Liyang 550014, China;
3. Corrosion and Protection Center, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Al,O; /HBN composite coatings were prepared on 7075-T6 aluminum alloy by plasma electrolysis oxidation
(PEO) in silicate-phosphate mixed electrolyte with HBN particles of different sizes. The microstructure, composition,
wear resistance and corrosion resistance of the composite coating were analyzed by SEM, EDS, XRD, wear test and
polarization curves. The results show that HBN particles can accelerate the breakdown discharge process of coating, and
promote the pre-growth stage of PEO coating. The incorporation of HBN particles also makes PEO coating more dense,
but increase the roughness. Whether HBN particle size is 5, 10 or 30 um, the addition of 4 g/L HBN particles in the
electrolyte can reduce the surface micropores number and the internal defects of PEO coating, and make the coating
surface be flatter. The content of Al,Os crystal phase in the PEO composite coatings also increases. Compared with PEO
coating, the PEO/HBN composite coatings have smaller friction coefficient, lower wear rate and better wear properties.
Among them, the PEO composite coating prepared in electrolyte containing 10 um HBN particles shows the best wear
resistance, and the specific wear rate decreases by 42.5%. Besides, the PEO/HBN composite coatings have better
corrosion resistance, the corrosion current density is one order of magnitude lower than that of the uncomposited PEO
coating, and the surface corrosion of PEO sample prepared in electrolyte with 5 pm HBN particles is the slightest after
1800 h simulated seawater immersion test.

Key words: 7075-T6 alloy; PEO; HBN particles; micro-structure; performances
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