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Effects of Micro Arc Oxidation on Heat Resistance of the Piston Top
Hong Xiaolu., Peng Yinjiang, Zhang Jiang, Zhu Honglei, Liu Yonggiang, Zhou Peiyu,
Chen Dahui, Hou Linchong
(Ningbo Branch of China Ordnance Academy)

Abstract ; Under the condition of industrial production, the surface of the piston top was strengthened by micro arc
oxidation technology, and the influence of micro arc oxidation on the heat resistance of the piston top was ana-
lyzed. The results reveal that there are many pits on the surface of the micro arc oxidation film, and there are Al
and Si composite oxides in the film. The micro arc oxidation layer has good heat insulation effect, and the effec-
tive heat insulation temperature is 20~30 C. The ultimate heat-resistant temperature of the piston without micro
arc oxidation is 490~500 ‘C, and the ultimate heat-resistant temperature of the piston after micro arc oxidation is
520~530 C. The heat-resistant capacity is increased by about 30 C.
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Fig.1 Piston after micro-arc oxidation
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Fig.4 Images of thermal impaction testing for piston
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Fig.7 SEM images of micro-arc oxidation layer section and EDS element distribution
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Tab.1 Variation of temperature with heating time of piston

without micro-arc oxidation

A ] / 1 5h B i ROLER 22/
min WRELASL B2 %/ C B/ C C
0 20.5 20 0.5
1 115.2 108 7.2
2 156.3 153 3.3
3 256.7 254 2.7
4 362.1 361 1.1
5 162.8 461 1.8
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Tab.2 Variation of temperature with heating time of piston

with micro-arc oxidation
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5 444.2 421 23.2
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Tab.3 Limit temperature resistance of piston without

micro-arc oxidation
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Tab.4 Limit temperature resistance of piston with

micro-arc oxidation

oy SUAE CONAY  MRB/COKS)  ff G H
Wit % Wik s WE/N RS
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3 460 458~462 160 159~161 10 SEUF
4 480 478~482 160 159~161 10 SEUF/
5 500 488~492 160 159~161 10 B/
6 510 499~502 160 159~161 10 SEIF/
7 520 520~522 160 159~161 10 B/
8 530 530~532 160 159~161 3 R X
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Fig.8 Images of thermal impacted piston without

micro-arc oxidation
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Fig.9 Images of thermal impacted piston with

micro-arc oxidation
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