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Microstructure and Mechanical Properties of 6082 Al Alloy Spur Gear

Fabricated by Squeezing Casting
Xu Chunping', Ji Xinghua'?®,Chang Xusheng®
(1.Shandong Key Laboratory of Power Metallurgy in Advanced Manufacturing, Laiwu Vocational and
Technical College; 2.School of Materials Science and Engineering, Harbin Institute of Technology, Weihai;
3.School of Materials Science and Engineering, Xi’an University of Technology)

Abstract: A 6082 Al alloy spur gear with a module of 3 and the teeth number of 17 was manufactured by squeezing
casting. The effects of forming pressure and solution-aging on forming quality, microstructures and mechanical
properties were analyzed. The results reveal that the increase of forming pressure is helpful to the melt flow, thus
to improve the forming quality and avoid the solidification defects. Moreover, it is helpful to obtain fine grains and
improve the uniformities of microstructures and mechanical properties. When the actual forming pressure is 230
MPa, a gear with satisfactory forming quality, fine microstructure and excellent mechanical properties can be ob-
tained. After T6 heat treatment, the tensile strength and elongation reach up to 335 MPa and 11.8% , respective-
ly.
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Tab.1 Chemical compositions of 6082 aluminum alloy %

wp
Si Fe Cu Mn Mg Cr Zn Ti Al
1.0 0.5 0.1 0.65 0.9 0.25 0.2 0.1 N
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x5 i e FZ LM R T SRR 2, WA K-F 80
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Tab.2 Dimensions parameters of spur gear
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Fig.1 Diagram of squeeze casting mold
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Fig.4 Macrostructures of gears under different pressures
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Fig.5 Microstructures of the center of the gear solidified under different pressures
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Fig.6 Microstructures of the edge of the gear solidified under different pressures
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