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Abstract

Magnetorheological jet polishing (M]JP) technique has incomparable advantages in the processing
of complex smooth surfaces. In this paper, we study the technological parameters of MJP, which
include the structural parameters and magnetic field optimization in the nozzle. According to the
machining mechanism of MJP and the theories of electromagnetism, it’s found by simulation anal-
ysis that the appropriate technological parameters are: the cone angle is 40°, the radius of nozzle
surface is 3 mm, and the embedding depth of nozzle is 1/2 height of the coil, when the electro-
magnetic coil is selected. Simultaneously, the rationality of selected parameter is proved by expe-
riment. The stability of the liquid column of distance and time in processing is explained by com-
paring the removal effects of the slurry under magnetic field at different distances. Subsequently,
by studying the processing effect of MJP for different type and material surfaces, the rationality of
technological parameters optimized is verified, and the application range of MJP is extended.
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Figure 1. Distribution of binding force of liquid column
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Figure 2. Schematic diagram of conical cylindrical
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Table 1. Material and structure parameters of nozzle
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Figure 3. Magnetic field distribution at different cone angles
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Figure 4. Magnetic field distribution at different mesa radii
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Figure 5. Magnetic field distribution at different embedding depth
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Figure 6. Measurement of magnetic field of nozzle
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Figure 7. Distance stability of material removal with or with-
out magnetic field
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Figure 8. Material removal contrast of different spray distance
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Figure 9. Glass device polished by magnetorheological jetting
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