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A preliminary study on the surface finishing of a hard disk slider using
magnetorheological (MR) fluid
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Abstract

Surface finishing using magnetotheological (MR) fluid is useful to finish small but not too small workpieces
such as those in a few millimeter scale. However, due to the high surface hardness, this finishing process does not
seem to be suit for applying to a hard disk slider. In this work, a preliminary study is performed on the finishing of
the hard disk slider surface with a mixture of an MR fluid and diam ond powder. During a wheel type MR finishing
process, centrifugal force 1s found to be a major factor to cause a reduction in material remove rate (MRR), which 15
supported by a theoretical model. To facilitate this founding, the rotational speed of tool is confined to 500rpm
while a rectilinear alternating motion with the mean speed, which is equivalent to the rotational speed, is
additionally applied to the workpieces. As a consequence, MRR of about 2 times of the sole rotational case 1s
obtained. This paper shows that MR finishing process can be used to polish a hard material in millimeter scale
efficiently by controlling the speeds of the tool and the workpiece.
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Fig. 5 A photograph of a hard disk slider
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Fig. 6 Topological variation of hard disk slider surface

0.000030

0.000025

0.0000204

0.0000154

0.0000104

0.0000054

Y. Dir Profile (mm)

0.000000 4

HI|E AMZE 2 A0 T A
= Z3%t XS LIEtH 0|0t
NE EHD profile S 288
Fig. 6 2} Fig. 7, Table. 1 0ff LtEfLY

{(b) After

—— Before
— After

-0.000005
0.0

0 64 0 :.’JG 0 :)8
X. Dir Profile (mm)

T
0.02

T
0.10

T
0.12

Fig. 7 Surface profile of original surface and
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Table. 1 Variation of surface roughness

UM Before After

Ra(um) [°° 7.0l 3.88

Rz (nm) 17.26 10.20
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