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Simulation and analysis on the fluid characteristics in sono-assisted polishing

ZHAI Wenjie, SUN Bingzhen

(School of Mechatronic Engineering, Harbin Institute of Technology, Harbin 150090, China)

Abstract; To investigate the influence of fluid characteristics on the polishing properties during sono-assisted
polishing and analyze the affecting pattern of ultrasonic wave on the material removal rate( MRR) at the workpiece
surface, for smooth polishing pad and pad with small holes, simulation models for ultrasonic vibration assisted
polishing under different film-thickness are built and analyzed with FLUENT software. The influence of different
process parameter on the value and distribution pattern of pressure, velocity and air phase are obtained. Simulation
results show that the ultrasonic wave can cause strong shear flow and high pressure at the workpiece surface, and
the shear flow and pressure grow stronger with the decrease of film thickness. Pores at the pad break the continuous
fluid flow under workpiece, which makes velocity and pressure of fluid change abruptly and creates more ultrasonic
cavitation, which increases the MRR.

Keywords : Ultrasonic-assisted polishing; fluid film; shear flow; cavitation; materials removal rate ( MRR)
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Fig.1 Simulation model of thick-film on ultrasonic wave
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Fig.2 Streamline diagram of ultrasonic model at different time
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Fig.3 Streamline diagram of ultrasonic model at different time
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Fig.4 Fluid pressure distribution at different time
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Fig.5 Pressure distribution curve of the polishing surface
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Fig.6  Fluid gas phase distribution at different time
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Fig.7 Gas phase distribution of the polishing surface
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Fig.8 Average fluid gas volume fraction at different time
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Fig.9 Thin film analysis model
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Fig.11  Fluid velocity distribution under different film thickness
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Fig.12  Pressure distribution in the film of different thickness
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Fig.13 Surface pressure distribution of different film thickness
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Fig.14  Gas phase distribution in the film of different thickness
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Fig.18 Pressure distribution of poros model
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Fig.20  Average fluid gas volume fraction of poros model
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