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This research deals with the development of an ultrasonic vibration assisted

MCF (Magnetic Compound Fluid) polishing technology for final polishing. This paper describes the
fabrication of an experimental apparatus composed mainly of an ultrasonic polishing unit, and the
experimental investigation of its performance in surface polishing. In addition, investigation of
ultrasonic vibration assisted MCF polishing under different applied methods of ultrasonic vibration
was also conducted. The experimental results indicate that applying ultrasonic vibration to the
workpiece improves the surface roughness and the material removal rate when the ultrasonic
vibrations are changed. In addition, over the range of polishing conditions employed in this paper,
the precision surface roughness and high material removal rate can be easily obtained on the acrylic

plate by using an elliptical vibration is applied to the ultrasonic vibration.
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Fig. 1 Illustration of ultrasonic-vibration assisted

MCF polishing principle

(a)L1-mode (b)B2-mode

(c)L1B2-mode

Fig.2 Illustration of L1B2 type ultrasonic

vibration unit

L PR

(a)L1-mode (b)B2-mode

1pm/div :

(c)L1B2-mode

Fig.3 Ultrasonic vibration mode
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Fig.5 Surface roughness vs. polishing time
Table 1 Composition of MCF slurry
200
Concentration [wt%] ® Without o
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Abrasive: diamond 12 g, = a LI .
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2 A
Carbonyl Iron powder: CS 58 % 100 | * B g
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MF (MSGS60) 27 5
g 50
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Table 2 Polishing conditions
Frequency f 21.95 kHz Fig.6 Material removal vs. polishing time
Ultrasonic vibration Applied voltage Vi, 150V
Phase Y/ 110deg
B =0.454T ,06.5%5 mm
Magnet(Nd-Fe-B) Revolution radius d = 5 mm
Rotational speed n1= 800 mm™"
Workpiece Acrylic plate
Supply of MCF slurry 0.7 ml
Clearance 4 0.5 mm .
Aluminum plate rotation 600 mm’' (a) Before (b) Without
Fig.5
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Fig.7 Images of workpiece before/after polishing
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