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Dynamics of an In-Contact Head Slider Considering M eniscus Force
- Resultsfor Sinusoidal and Random Undulation Surface -
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Computer simulation of bouncing vibration and wear characteristics of an in-contact head slider was performed using 3-degrees-
of-freedom (3-DOF) model of a head-suspension assembly, considering the meniscus force generated by the surface energy of the
Iubricant on the magnetic disk. As aresult of the calculation for the sinusoidal undulation, it was found that an optimal surface
energy exists from the view point of in-contact dider dynamics and wear characteristics. It was also found from the calculation for
the random undulation that the effect of the surface energy of the lubricant becomes large in the case of small bouncing.

Key Words : Magnetic disk storage, Head disk interface, In-Contact Head Slider, Bouncing Vibration,
Wear Characteristics, Meniscus Force, Surface Energy, Sinusoidal Undulation, Random Undulation
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Fig. 1 3-degrees-of-freedom model of head-suspension
assembly

Table 1 Value of parameters in the calculation
mass of slider, m 091 mg
spring constant in zdirection, k.,  2.41 N/m
damping ratio in z direction, ¢ 0.0
moment of inertiain 6 direction, I, 1.09x 10 kgm?
spring constant in @ direction, k,  1.11x 10* Nm/rad
damping ratio in © direction, , 0.0
moment of inertiain ¢ direction, | o 2.73% 10 kgm?
spring constant in ¢ direction, k, ~ 8.69x 10° Nm/rad
damping ratio in ¢ direction, ¢, 0.0
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Fig. 2 Design condition for surface energy of liquid lubricant
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Fig. 3 Maximum bouncing height for random undulation

Table 2 Multiple regression coefficients for Z, . <10 nm

Maximum Maximum

bouncing height contact pressure
RMSvalue 3.37 0.067
Rotational speed 241 0.046
Correlation length -2.03 -0.049
Contact damping ratio  -1.20 -0.031
Mass of slider 1.47 0.035
Load -0.21 0.058
Surface energy
of lubricant -2.73 0.168
Thickness of lubricant  -0.25 0.005



