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Effect of ultrasonic field on particle distribution and
hardness of SiC,/7085 composites

WANG Kun', JIANG Ripeng?, ZHANG Lihua', LI Ruiqing?, LI Xiaogian'

(1. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China;
2. Light Alloy Institute, Central South University, Changsha 410083, China)

Abstract: SiC,/7085 composite was prepared by semi-solid mixture and ultrasound vibrations method, and the influence
of ultrasonic vibration time and power on microstructure and Brinell hardness(HBS) of the composites was studied. The
results show that mechanical stirring can realize primary mix of the SiC particles and the matrix, but it is easy to form
agglomeration and gas inclusions during the mixing process. Ultrasonic vibration can effectively break up the particle
micro-agglomeration, improve defects such as porosity and inclusion, and the optimized time and power in this
experimental condition are 10 min and 1 kW, respectively. It renders consistency between hardness and microstructure of

the composites. Under work condition of 10 min and 1 kW, the HBS reaches the maximum value 131.7 N/mm?, which is

25.7% higher than that without ultrasonic field.
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Table 1 Composition of aluminum alloy 7085 %

Zn Cu Mg Zr Fe Si Ti Mn Al

736 1.75 132 0.11 0.07 0.06 0.03 0.02 R
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Fig.1 Schematic diagram of ultrasonic casting experimental
apparatus
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B2 SiC,/7085 A A&A14H4Y LAk B 1
Fig.2 Microstructure pictures of SiCy/7085 composites
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Table 2 Microscopic characterization parameters under

different ultrasonic time

JiE R 1N 18)/min ¢ B
0 25 0.93
5 15 0.74
10 10 0.42
15 11 0.43
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PSR, FHEA TR, S5 ¢ B IR
Hey A BB A A A — 2L KBTI
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Fig.3 Microstructure pictures of SiCy/7085 composites
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Table 3 Microscopic characterization parameters under

different ultrasonic time

P I /W ¢ B
400 22 0.91
700 12 0.61
1000 10 0.42
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Fig. 4 Hardness distribution of SiC,/7085 composites at

different ultrasound time
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Table 4 Characteristic of hardness distribution of SiC,/7085

composites at different ultrasonic time

& A I ] /min

il &
0 5 10 15
SE(H 104.7 118.3 131.7 127.7
FRUEZE 8.4 6.8 4.8 5.4
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Fig.5 Hardness value distribution of SiC,/7085 composites at

different ultrasound powers
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Table 5 Characteristic of hardness distribution of SiC,/7085

composites at different ultrasonic powers
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