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Fig. 1 SEM microstructure morphology
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Fig. 3 TEM structure and morphology of T6 heat-treated Al,O,,,/7075 composite and EDS analysis energy spectrum of point A
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Fig. 2 XRD patterns of composite before and after heat treatment
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Fig. 4 The microhardness and tensile properties of 7075 aluminum alloy and composite before and after heat treatment
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Fig. 5 The friction and wear surface SEM morphology of the material under the friction condition of 30 N and 0.35 m/s
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Fig. 6 SEM morphology of the friction and wear surface of the aged composite under different load conditions
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Study on the Structure, Mechanical and Friction and Wear Properties of T6
Treated Al,O;,,/7075 Composite Materials

TIAN Da-hai*, ZHUO Chang-yan®, LI Wen-jie®
(1. Jiangsu College of Safety Technology, Xuzhou221000, Jiangsu, China; 2. Jinan Institute of Quantum Technology, Jinan250096,
Shandong, China; 3. China University of Mining and Technology, Xuzhou 221116, Jiangsu, China)

Abstract:

The 2wt.% Al,0,,,/7075 composite was prepared by the stirring casting process, and then the composites
were treated by T6 heat treatment. The microstructure, mechanical properties and friction and wear properties
of Al,O,,,/7075 composites before and after heat treatment were investigated by means of scanning electron
microscopy, transmission electron microscopy, microhardness tester, tensile mechanical testing machine, and
multifunctional friction and wear performance testing machine. The results showed that the addition of Al,O,,,
greatly refines the size of the a-Al grains of the 7075 Al matrix. After the T6 heat treatment of the composite,
the segregation of element components in the microstructure reduced, and the precipitated phase of MgZn,
was uniformly distributed in the Al matrix crystal. Compared with the mechanical properties of Al,O,,,/7075
composite, the mechanical properties of T6 heat treated composite increased significantly. Under the friction
conditions of 30 N and 0.35 m/s, the wear and friction coefficients of T6 heat treated composites
were 0.011 6 mg/m and 0.252 8, which were 64.19% and 23.32% less than those of as-cast composites,
respectively. The wear mechanism of as-cast composite was adhesive wear, while the wear mechanism of T6
heat treated composite was slight abrasive wear and adhesive wear.
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Al,0,,,/7075 composite; microstructure; friction and wear; mechanical properties; heat treatment
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