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Table 1 Chemical composition of 7075 matrix alloy
Wg /%

Zn Mg Cu Mn Ti Cr Si Fe Al
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Fig. 1 Microstructure morphology of GNS
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Fig. 2 Metallographic morphology of 7075 matrix and 0.9%GNS/7075 aluminum matrix composites
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Fig. 3 SEM microstructure and EDS energy spectrum of as-extruded 0.9% GNS/7075 composite
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Table 2 Mechanical properties of GNS/7075 compositesbefore and after hot extrusion
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Fig. 4 SEM images of friction and wear surfaces of 7075 matrix and as-extruded 0.9%GNS/7075 composites
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Fig. 5 SEM morphology of wear debris of 7075matrix and as-extruded0.9%GNS/7075composite
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Fig.6 Wear loss of 7075 matrix and as-extruded0.9%GNS/7075
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Fig. 7 SEM morphology of material fracture
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Study on Microstructure and Properties of the As-Extruded GNS/7075 Composites

WANG Chang-fu', ZHU Lei’
(1. Jiangsu College of Safety Technology, Xuzhou 221000, Jiangsu, China; 2. China University of Mining and Technology, Xuzhou 221116,
Jiangsu, China)

Abstract:

The microstructure evolution of the GNS (graphenenanosheets)/7075 composites before and after hot
extrusion was analyzed by optical microscope and scanning electron microscope, and the tensile properties,
microhardness and friction and wear properties of the composites were tested. The results show that the
addition of GNS to the aluminum matrix can effectively refine the grain structure of the aluminum matrix,
and the hot extrusion process can effectively eliminate the element segregation and GNS segregation at grain
boundaries, which is conducive to the improvement of the microstructure of the composites. The tensile
strength, elongation, and microhardness of the as-extruded 0.9% GNS/7075 composite are 379.1 MPa, 13.5%,
and HV174.1, respectively, which are 33.62%, 181%, and 44% higher than those of the as-cast composite. The
wear amount of the as-extruded composite is only 0.012 g, which is reduced by 0.013 g compared to the wear
amount of the 7075 matrix (0.025 g).There are large areas of furrow like depressions and delamination on the
grinding surface of the 7075 matrix, with a large number of pits. However, on the grinding surface of the as-
extruded composite, there are rows of furrows of varying sizes, with significantly reduced depth and width,
and scattered small and shallow adhesive pits.
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7075 aluminum alloy; GNS; microstructure; mechanical properties; friction and wear properties
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