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Farbrication of Repeated 3D Shapes using Magnetorheological Fluid Polishing

Y. J. Kim' B.-K. Min, S. J. Lee (School of Mechanical Eng. Yonsei Univ.),
J. Seok (School of Mechanical Eng. Chung-Ang Univ.)

ABSTRACT

Due to the increase of the need for reliable high density information storage devices, the demand for precise machining of
the slider in HDD is rapidly growing. The present fabrication process of slider bears some serious problems such as low yield
ratio in mass production, which is mainly caused by inefficient machining processes in shaping camber and crown on the
slider. In order to increase slider yield ratio in HDD, a new systematic machining process is proposed and developed in this
work. This new machining process includes the use of magnetorheological (MR) fluid, a smart polishing material generally
used for ultra-fine surface finishing of micro structures. It is shown that the process proposed in this work enables to make
camber and crown pattern in the scale of few tens of nanometers. Experiment results shows that the MR polishing can be also

used for shaping process of micro structures.
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Fig. 1 Schematic of slider shape
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Fig. 2 Schematic of the machining process with MR fluid
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Fig. 3 Photographs of MRF system
(a) structure of machine. (b) magnetic tool,
{c) drawing of magnetic tool
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Table 1 Machining conditions

Parameters Value
Spindle speed (rpm) 300
Gap (mm) 2
Workpiece material Si
Abrasive material CeO,
Abrasive size (5 ) 1
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Fig. 5 Concept of the proposed polishing process
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Fig. 6 After polishing surface protile

(a) 3D surface profile of top, (b) 2D data file of top
(¢) 3D surface profile of right, (d) 2D data file of right
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