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Construction and Application of Vibration Network with Honeycomb

Structure for Ultrasonic-Assisted Casting

CHEN Xiwen', LI Xiaogian', LI Ruiqging', JIANG Ripeng', GUI Weihua®
(1. Light Alloy Research Institute, Central South University, Changsha 410083, China;

2. School of Information Science and Engineering, Central South University, Changsha 410083, China)

Abstract: A reasonable ultrasonic vibration network was designed to improve the working
efficiency and casting quality of the ultrasonic-assisted casting system, hence the problems such
as small working area and volume of the ultrasonic vibration network, low efficiency of frequency
spectrum and power spectrum, and poor quality of casting were solved. The designed vibration
network with honeycomb structure can determine the number of nodes according to the layers of
the vibration network and the side length of the hexagonal honeycomb units according to the
casting ingot size, and adjust the output power and resonant frequency of the vibration network in
real time. Seven-node ultrasonic vibration network with honeycomb structure and four-node
ultrasonic vibration network with traditional structure were selected and applied in the
experiments and simulation of casting of 630 mm 7085 aluminum alloy ingot. Compared with the
traditional four-node ultrasonic vibration network, the effective area and volume, frequency

spectrum efficiency, and average coverage probability of the seven-node honeycomb vibration
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network were increased by 22.73%, 32.81%, 18.71% and 0. 315, respectively. The difference

between the average efficiency of power spectrum and the desired value was only 0.27 W/cm?,

and the average grain size of casting is decreased by 35.82 microns. The results show that the

efficiency of the ultrasonic vibration network and the quality of vibration-assisted casting are im-

proved.

Keywords: ultrasonic vibration network; honeycomb structure; ultrasonic-assisted casting;

casting quality
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