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Table 1 Chemical composition of the aluminum alloy for the sports equipment W /%
Si Cu Mg Fe Mn Zn Ni Pb Sn Al
11 3 <03 0.3~0.6 0.3~0.5 0.6~0.9 <05 <0.1 <0.1 A
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Fig. 1 Schematic diagram of the ultrasonic device
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Fig. 2 Schematic diagram of the aluminum alloy tensile specimen
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Fig. 3 XRD patterns of the TiAl;/AISi11Cu3 alloy and AISi11Cu3 alloy
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Fig. 4 SEM image and EDS analysis of the TiAl,/AISi11Cu3 alloy
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Fig. 5 Microstructures of the alloys
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Fig. 6 Quantitative analysis of the microstructures
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Fig. 7 Microstructure of TiAl,/AISi11Cu3 with different ultrasonic power
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Fig. 8 Test results of the aluminum alloy tensile specimens
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Fig. 9 SEM morphologies of the tensile fracture surfaces of the aluminum alloys
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Optimization of Microstructure and Mechanical Properties of
TiIAL/AISi11Cu3 Alloy for Sports Equipment

LIU Chao-meng', WU Yi-z
(1. Guangxi Normal University for Nationalities, Chongzuo 532200, Guangxi, China; 2. Chongzuo College for Preschool
Education, Chongzuo 532200, Guangxi, China)

Abstract:

AISi11Cu3 aluminum alloy for sports equipment was prepared via ultrasonic vibration. The aluminum alloy
was reinforced by adding K,TiF, powder through in-situ reaction to form TiAl, reinforced phase. The effects
of ultrasonic power and particle reinforcement on microstructure and mechanical properties of the AlSi11Cu3
aluminum alloy were studied. The results showed that the optimum ultrasonic power was 1 kW. Ultrasonic
vibration and the TiAl, reinforcement phase obviously refined the microstructure of the aluminum alloy, and
greatly improved the tensile properties and hardness of the aluminum alloy. The tensile strength, elongation
and hardness increased by 33.9%. 23.6% and 38.8%, respectively. The fracture characteristics changed from
quasi cleavage fracture to ductile fracture.

Key words:
ultrasonic vibration; sports equipment; AISi11Cu3; mechanical properties; microstructure
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