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Fig.1  Schematic diagram of the dimension change of sample in  

the process of microarc oxidation 
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Fig.2  Microstructures of Al alloy with different silicon contents: (a, d) 12%Si; (b, e) 18%Si; (c, f) 25%Si 
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¤ 3  Al-12Si9l¬R|r.°±�K:;?² 

Fig.3  Surface morphologies of Al-12Si alloy by MAD for different time: (a) 30 s, (b) 1 min, (c) 2 min, and (d) 30 min 

 

 

 

 

 

 

 

 

 

¤ 4  Al-18Si9l¬R|r.°±�K:;?² 

Fig.4  Surface morphologies of Al-18Si alloy by MAO for different time: (a) 30 s, (b) 1 min, (c) 1 min 20 s and (d) 30 min 

 

 

 

 

 

 

 

 

¤ 5  Al-25Si9l¬R|r.°±�K:;?² 

Fig.5  Surface morphologies of Al-25Si alloy by MAO for different time: (a) 30 s, (b) 45 s, (c) 2 min, and (d) 30 min 
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Fig.6  Surface morphologies (a, b, c) and EDS results (d, e, f) of the coatings on aluminum alloy with different silicon contents after 

oxidation for 1 min: (a, d) Al-12Si; (b, e) Al-18Si; (c, f) Al-25Si 

 

 

 

 

 

 

 

 

 

 

 

¤ 7  Al-12Si9 PEO<=>!�³´ 

Fig.7  Growth curves of PEO ceramic layer on Al-12Si alloy 
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� 8  �� Si�� PEO���	
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Fig.8  Surface (a~c) and cross-section (d~f) morphologies of PEO ceramic layer with different Si contents: (a, d) 12%Si;          

(b, e) 18%Si; (c, f) 25%Si 
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Fig.9  Change curves of mass fraction of Al, Si, O with silicon 

content in PEO ceramic layer with different Si contents 
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� 10  Al-12%Si) ��*�	����+, 

Fig.10  Cross-sectional morphology (a) and element line scanning of ceramic layer of Al-12%Si alloy: (b) Al, (c) Si, and (d) O  

 

 

 

 

 

 

 

 

 

� 11  Al-18%Si) ��*�	����+, 

Fig.11  Cross-sectional morphology (a) and element line scanning of ceramic layer of Al-18% Si alloy: (b) Al, (c) Si, and (d) O 

 

 

 

 

 

 

 

 

 

� 12  Al-25%Si) ��*�	����+, 

Fig.12 Cross-sectional morphology (a) and element line scanning of ceramic layer of Al-25% Si alloy: (b) Al, (c) Si, and (d) O 
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� 13  �����-) ��*�	 XRD�. 

Fig.13  XRD patterns of ceramic coatings of Al alloy with 

different silicon contents 

 

 

 

 

 

 

 

 

 

 

 

 

� 14  -) ���/0����	���� 

Fig.14  Change curve of thickness of ceramic layer of aluminum 

alloy vs silicon contents 
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Fig.15  Heat insulation temperature curves of ceramic coatings of Al alloys with different Si contents: (a) 12%Si, (b) 18%Si, (c) 25%Si, 

and (d) insulation temperature vs Si contents 
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Fig.16  Microhardness curve of ceramic layer of Al alloy with 

different silicon contents  
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Effect of Si Content on the Formation Process and Properties of PEO Ceramic Coating 

on the Surface of Al-XSi Alloy 

 

Wang Ping, Zhou Liguo, Li Jianping, Guo Yongchun, Yang Zhong, Wang Jianli 

(Xi’an Technological University, Xi’an 710021, China) 

 

Abstract: The influence of Si content on the formation process and properties of PEO ceramic coating on the surface of Al-XSi alloy was 

studied. SEM, XRD and EDS were used to analyze the microstructure and phase of the ceramic layer, and the heat insulation performance 

and the hardness were tested by the thermal insulation temperature measuring device and the 500MVD

TM

 digital display. The results show 

that in the early plasma electrolytic oxidation, silicon atom and a second phase Al

3

CuNi hinder micro-arc discharge and inhibit the 

formation of an aluminum oxide film, and then reduce the density of the film. With the increase of silicon content, the contents of primary 

silicon and eutectic silicon increase in Al-XSi alloy. Stacking phenomena of silicon particles appear, which leads to difficulties in plasma 

discharge. With the increase of silicon content in the substrate, the contents of α-Al

2

O

3 

and SiO

2 

in the ceramic layer increase. The growth 

rate and hardness of the coating decrease, while the heat insulation temperature increases. 

Key words: cast Al-Si alloy; Si content; plasma electrolytic oxidation; ceramic coating; heat insulation performance; hardness 
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