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Table1l Processparametersof MAO technology

Voltage/V Frequency/Hz Duty-cycle Time/min

470 700 20% 25
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Table2 Parameters of fretting wear experiments

Load/N Displacement/um Frequency/Hz Time/min 7/°C Cycles

30/50/70 70
50 50/75/100

25 20 25 3X10*

Top specimen
holder

' Normal load

Oscillation

Electro-dynamic shaker
Displacement sensor

holder

Crystal-piezo
dynamometer

B sl s A
Fig.1 Illustration of SRV-V fretting friction and wear testing

machine
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Fretting Wear Behavior of Microarc Oxidation Film on A356 Aluminum Alloy

Sun Lu'?, Li Yuandong'?, Ma Ying'2, Cao Chi!3, Luo Xiaomei'?, Qiu Jin'?
(1. School of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)

(3. Wenzhou Pump and Valve Engineering Research Institute, Lanzhou University of Technology, Wenzhou 325000, China)

Abstract: The micro-arc oxidation (MAQO) ceramic film with wear resistance was prepared on the surface of A356 aluminum alloy by
MAO technology. The investigation of MAO effect on the fretting wear mechanism of A356 aluminum alloy was explored on an SRV-V
fretting friction and wear testing machine by sphere-plane point contact under different normal loads and displacements. The results show
that the MAO film consists of a porous outer layer and a dense inner layer with good homogeneity, denseness and bonding strength. The
friction coefficient and wear rate of MAO film are lower than those of A356 aluminum alloy when the normal load and displacement
increase. It indicates that the MAO film has good friction reduction and wear resistance. The frictional dissipation energy coefficient of
MAUO film is lower than that of A356 aluminum alloy when the displacement increases, which can enhance the wear stability of fretting
wear process of A356 aluminum alloy. The wear mechanism of A356 aluminum alloy changes from abrasive wear to adhesive wear when
the normal load increases, accompanied by ploughing and fatigue peeling. The wear mechanism of MAO film changes from abrasive wear
to adhesive wear and fatigue peeling when the normal load increases. The wear mechanism of A356 aluminum alloy changes from adhesive
wear and fatigue peeling to adhesive wear and abrasive wear when displacement increases. The wear mechanism of MAO film changes
from adhesive wear and fatigue peeling to adhesive wear and abrasive wear when displacement increases. The accumulated Fe and O
elements are gathered within the A356 aluminum alloy wear scars, which indicates that there is material transfer and oxidation wear during
the fretting wear process of GCr15/A356 aluminum frictional counterparts. The Fe atoms are gathered within the MAO film wear scars,
which indicates that there is material transfer of GCr15/MAO film frictional counterparts.

Key words: A356 aluminum alloy; micro-arc oxidation; fretting wear; wear mechanism; wear resistance
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