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Fig.1 Surface and cross-section morphologies of PEO coatings formed in silicate electrolyte solutions containing different amounts
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of ZrO, nano-particles: (a, b) 0 g/L, (c, d) 1.5 g/L, (e, f) 5 ¢/L, (9, h) 8 g/L, and (i, j) 11 g/L of ZrO,
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Fig.2 Relative content (at%) of elements in PEO coatings formed
in the electrolyte solutions with different amounts of ZrO,
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Fig.4 Cross-sectional SEM image (a) and EDS line scanning results (b~e) of PEO coating treated in the solution with

5 g/L of ZrO, nano-particles: (b) zirconium, (c) oxygen, (d) silicon, and (e) aluminum
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Effects of ZrO, Nano-particles on Properties of PEO
Ceramic Coating on Al-12.5%Si Alloy

Wang Ping, Han Jing, Zhao Yuhou, Li Jianping, Guo Yongchun, Yang Zhong, Wang Jianli
(Xi’an Technological University, Xi’an 710032, China)

Abstract: The PEO ceramic coatings containing ZrO,-Al,0s3-SiO; three phases were prepared on Al-12.5%Si alloy in the electrolyte solutions

with ZrO, nano-particles. The microstructures and phases of the coatings were analyzed by SEM and XRD, respectively. The heat insulation

performances and the thermal shock resistances were also investigated. The results show that the ZrO, nano-particles can increase the density and

binding performance of the coatings significantly, and effectively weaken the inhibition of Si element on PEO process and then improve the

growth rate of PEO coatings; the PEO ceramic coatings containing three phases are mainly composed of SiO; and steady phases such as a-Al,O3

and c-ZrO,, whose special microstructure and composition leads to good heat insulation performances and thermal shock resistances of the

ceramic coatings formed in solutions with ZrO, nano-particles.

Key words: PEO; Al-12.5%Si alloy; ZrO, nano-particles; thermal protective performance
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