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Abstract
The surface integrity of micro-machined products affects the performance of products significantly. Micro-burrs
resulting from micro-cutting degrades the surface quality. Therefore it is desired to eliminate them completely and many
studies have been undertaken for this purpose. In this study, micro-end-milling was carried out on nickel alloy and brass
materials commercially used for light guide plate mold in 3-D optical devices. After completing this micro-machining, the
burr heights were measured with a microscope. Then, deburring was done on the machined edges using the MR jet
polishing method. A jet angle of 0° and deburring times of 1, 3, and 5 min. were chosen. It was found that burrs were

completely eliminated after 5 min of MR fluid jet polishing.
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Fig. 1 Schematic of cutting method by micro end-
milling
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(b) Brass
Fig. 3 Generated burr after micro end-milling
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(b) Brass
Fig. 4 SEM images of generated burr after micro end-
milling
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Fig. 5 MR fluid Jet polishing system
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Fig. 6 Measured spot shape and cross-sectional profile
according to Jet angle variation
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(b) Standoff (70mm)
Fig. 7 Measured spot shape and cross-sectional profile
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Fig. 8 Schematics of MR fluid jet polishing process
according to Jet angle
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Table 1 Compositions of MR fluid

Cl particle DI water Na,CO3 Glycerin
65wWt% 33wit% 1wt% 1wt%
Type I
Working
direction

Type I (Jet angel 0°)
Fig. 9 Schematics of MR fluid jet polishing process
according to Jet angle
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Fig.10 The graph of burr height after MR fluid jet
polishing according to jet angle and deburring
time (Nickel)
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Fig.11 The graph of burr height after MR fluid jet
polishing according to jet angle and deburring
time (Brass)
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(b) Deburrlng
Fig.12 Measured surface profile after MR fluid jet
polishing according to polishing time (Nickel)
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(b) Deburring
Fig.13 Measured surface profile after MR fluid jet
polishing according to polishing time (Brass)
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(b) Brass
Fig.14 SEM images of after MR fluid Jet polishing
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