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Fast Generation Method of Gaussian-Shaped Removal Function of
Fluid Jet Polishing

Li Jian, Zhang Lianxin, Sun Pengfei, Wang Zhongyu, Ke Rui
Institute of Machinery Manufacturing Technology, China Academy of Engineering Physics,
Mianyang, Sichuan 621900, China

Abstract A kind of experimental method for quickly forming the Gaussian-shaped removal function is proposed. The
corresponding nozzle height range of Gaussian-shaped removal function is obtained by the investigation of the
relationship between the material removal appearance and the intersection point of the fluid jet center and the
workpiece under the tilt fixed-point incidence mode. As for the definite process parameters, the corresponding nozzle
height of Gaussian-shaped removal function is obtained by the addition of the rotary motion of the principal axis. The
symmetry of the Gaussian-shaped polishing spot is analyzed and the dynamic removal experiment is conducted. The
results show that the dynamic removal process based on Gaussian spots possesses a good stability, which can meet the
demand of the ultra-precision optical manufacture and also can confirm the efficiency and reliability of this method.
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Fig. 2 Schematic of principle. (a) Rotary sweeping under
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Table 1 Parameters for multi-spot-taking experiment

Parameter Content
Base {luid Deionized water
Type of abrasive CeQ,
Mass fraction of slurry /% 8
Jet pressure /MPa 1
Fluctuation of pressure <+1%
Jet angle /(*) 45
Diameter of jet hole /mm 1
Initial nozzle height /mm 10
Dwelling time for each spot ¢ /s 60
Rising height for each spot Ah /pm 50
Size of workpiece /(mm X mm X mm) 20X 20X 10
Height difference Az /mm 41.968
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Fig. 9 Results of surface shape measurement of

spot-taking workpiece
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