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Abstract—This paper suggests a method to predict the flying state of the head slider in a hard
disk drive (HDD) by using an optimization technique. The modified Reynolds equation for the
hydrodynamic lubrication theory under the slip flow condition is used to describe the air-bearing
system and a Finite Volume Method (FVM) is applied to solve the equation. Especially, Augmented
Lagrange Multiplier (ALM) method is employed to find the minimum flying height, the pitch angle
and the roll angle of the slider, which is shown to be faster and more general than the conventional
update schemes. By using the proposed method, the variations of the flying state are analyzed
as a function of the slider position in the direction of the disk radius for various disk velocities

and skew angles.
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Fig. 2. Pitch and roll motions of head slider
(a) pitch angle (b) roll angle
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technique and Ruiz’s update scheme about the proposed
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