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Lubricants on thin-film disks are very important to reduce head and disk wear. Therefore, it is necessary to know

the lubricant behavior under flying heads. Lubricant depletion due to flying heads has been studied
experimentally. We developed a simulation program to calculate numerically the change in lubricant thickness
under a flying head on a thin-film magnetic disk with a thick nonpolar lubricant. In recent HDDs, the lubricants
thickness has become molecularly thin and polar lubricants have been used. In this paper, we took account of
thickness-dependent lubricants diffusion and viscosity in our simulations to study molecularly thin polar
lubricants. The simulated results showed that the changes of film thickness are small in thin films without
considering the thickness dependence. Then, we showed the changes of lubricants thickness with
thickness-dependent diffusion and viscosity are smaller than those without them. We considered it necessary to
include thickness-dependence into diffusion and viscosity in these cases.
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Fig.1 Lubricant distribution under a head (non-polar

lubricant initial thickness 10nm)
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Fig.2 Calculated model of lubricant distribution on
thin-film disk
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Fig.3 Thickness profiles of Z-dol (Molecular weights
= 4000 g/mol) after half-dip
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Table 1 Simulation conditions

Conditions | Lubricants | Thickness,nm | Diffusion coefficient, m%s Viscosity, Pa-s
1 Nonpolar | 10 0, 3x101 5.46x 102 [16]
2 Nonpolar 5 2 0 546102 [19]
3 Nonpolar 5 2 Thickness-dependent (Fig.6) | 5.46x 102 [16]
4 Polar 5 2 Thickness-dependent (Fig.8) | 1.82X 101 [19]
5 Polar 2 Thickness-dependent (Fig.8) | 4.23x102 []
6 Polar 2 Thickness-dependent (Fig.8) | 1.93 [0]
%ﬁ' LAIRIRETHS. MRE Flg'? GC/T:J‘. Table 2 Values used in simulation
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calculate the results in this study [
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thickness-dependent diffusion (after 10
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