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Fig. 1 Schematic and physical diagrams of

fluid jet polishing system
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Table 1 Model parameters of Oka flushing erosion
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(a) Velocity nephogram of flow beams in chambers with three incident angles
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Fig. 2 Velocity nephogram of flow beams in different chambers
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(b) Nephogram of removal rate of nozzles with three kinds of apertures
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Fig. 4 Simulation nephogram of removal rate of nozzles with three kinds of apertures
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Fig. 6 Experimental and simulation study on removal function fitting
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Fig. 7 Surface form data processing and calculation
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Abstract: The design of fluid jet polishing (FJP) tool is an important part of the FJP process. By studying
effects of different tool chambers on flow-beam velocity and pressure, the paper determines the optimal
type of polishing tool and provides the optimal design method. It studies those removal rates and shapes of
removal function under different apertures by establishing FJP discrete phase model and flushing erosion
model for simulation and experiment. The results show that in structure,the chamber shall be designed to
be larger in diameter and shorter in length,and ensure the fluid movement direction is consistent with the
nozzle discharge direction,so as to improve the quality of the flow beam. As the decrease of nozzle aper-
ture,the removal rate increases and the proportion of low removal area in the center of M-shaped removal
function decreases. Under experimental conditions,the Gaussian removal function can be obtained when the
aperture is smaller than 0. 25mm. This paper provides a reference for the real design of jet polishing tool
structure.

Keywords: Fluid jet polishing; tool structure; flushing erosion; nozzle design; removal function

DOI:10. 48014 /fcmet. 20220405001

Citation: WANG Biao, WANG Zhenzhong, FU Zhenfeng, et al. Study on chamber structure optimization
and nozzle aperture of fluid jet polishing tool[ J]. Frontiers of Chinese Mechanical Engineering and Tech-
nology,2022,1(2) :8-16.

Copyright © 2022 by author(s) and Science Footprint Press Co. , Limited. This article is open accessed
under the CC-BY License (http://creativecommons. org/licenses/by/4.0/).



