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Abstract — The use of magnetoresistive (MR) head requires much tighter control of particle contamination in
a drive since loose particles on the disk surface will generate thermal asperities (TA). In this study, a spin-
off test was performed to investigate the adhesion and removal capability of a particle to disk surface.
Numerical simulation was also performed to investigate dominant factor of particle detachment and to sup-
port experimental results. It was shown that particles are detached from the disk surface by the moment
derived from the centrifugal force and the drag force and that the centrifugal force and capillary force are
the dominant force, which determines spin-off of a particle on the disk surface. Removal of particles smaller
than several micrometers, which are the main source of TA generation, is extremely difficult since the adhe-
sion forces exceed the centrifugal force. Lubricant types and manufacturing process also influence the parti-
cle removal. Lower bonding ratio and lower viscosity of the lubricant will help to increase the removal rate

of the particles from the disk surface.
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Fig. 1. Schematic diagram of a slider disk interface.
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Fig. 5. Relationships of moment-force and moment-contact radius.
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Type Lubricant type Molecular Weight Viscosity (cSt)
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B4 AM 3001 3000 87
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Table 2. Design parameters of four types of disks

Type  Lubricant .Lubricant Surface
thickness (A)  Roughness A)
C Zdol 2500 18 5
D AM 3000 14 5.5
E Zdol 2000 14 1
F Zdol 2000 18 13
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