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Ultrasonic Polishing Mechanism and Simulative and Experimental

Sound Field Researches on Transducer Array
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Abstract: To improve polishing quality and efficiency of workpiece surface, the traditional non-
contact ultrasonic vibration polishing is modified, and an experimental prototype is designed,
where an array of transducers is used instead of single transducer and the rotating motion of the
basket is considered. The material removal mechanism of ultrasonic polishing is analyzed, and the
expression of material volume removal by single abrasive particle and the expression of abrasive
vibration velocity are deduced. The sound field simulation of the liquid in polishing tank of the
prototype is carried out by COMSOL. The influences of number of transducers, spacing of the
transducers and input voltage of the transducer on the sound field distribution of the polishing
fluid are discussed, and the arrangement of transducers at the bottom of the polishing tank is
optimized. Simulation shows that the sound pressure distribution in the central area of the
polishing tank is more uniform when four transducers with spacing of 55 mm are arranged in the
developed experimental device. Experiment explores the influences of the basket rotation speed,

polishing time, and input voltage of transducer on the workpiece surface polishing quality, and

WekE H . 2019-07-19,  AEHEMIAr: 21995, B WL B il GRE/EH) . 5. 8%, HELWH. Wilg R
Y% B3 B (2018]Y0620) ,
[0 £ B TE] . 2019-09-10 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20190909, 1638. 002. html



$e

R I, 4 - 0 RE A% M 2 B 7 D' ML R T 3 ) RN S B F Y 25

determines the best combination of the process parameters for surface polishing. When the basket

rotation speed reaches 50 r/min, the polishing time lasts 80 min and the input voltage of

transducer gets 150 V, the optimum polishing result can be achieved. The surface roughness of

the workpiece is reduced by 0. 019 ym., and the change rate of surface roughness is 33. 33%.

Keywords: transducer array; ultrasound polishing; material removal mechanism; sound field

simulation; surface polishing quality
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