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Abstract-New type slider with optical components is coming on market for portable and high capacity drive, and it

shows great potential in future high performance drive. It is very important that a slider should have a good

dynamic behavior. In this paper the dynamic behavior and static characteristics of slider have been investigated

numerically by in-house simulation code using FEM.
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1. INTRODUCTION

It is very important that new type slider with optical
components has a good dynamic behavior unlike contact-start-
stop (CSS) slider in portable and high capacity drive, because
this kind of slider is heavier than conventional one for CSS and
also requires good load/unload behavior. This paper presents
the flying characteristics and dynamic behavior for an optical
slider. Numerical simulations are performed with in-house
simulation code using Finite Element Method (FEM).

2. NUMERICAL MODEL
2.1 Air Bearing

A Slider is one of applications of self-acting gas lubricated
bearings. The modified Reynolds equation, which is used as
governing equation in lubrication applications, is used to

analyze the air bearing between the slider and rotating disk.

a\,(PHQ, )+/12—(PHQ, - }) A ar

A,

But if the velocity change according to the radial position is
considered, the Eqn. (1) is modified as
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Fig. 1 Comparison of linearized and real velocity
field under the two-rail slider

2.2 Slider Dynamics

The slider is attached to a suspension. Because of the
constraints of the suspension, the slider’s motion can be
described as a system with three degrees of freedom- vertical,

pitch, and roll - by the following dynamic equations:
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3. Computational Results
3.1 Static Results

Figure 1 shows the difference of linearized and real velocity
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field under the two-rail slider and Fig. 2 shows differences of
static characteristics between linear velocity and real velocity.
Unlike minimum flying height and pitch angle, roll angle due
to the real velocity component is quite different from that due

to the linear velocity.
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Fig. 2 Comparison of the static characteristics for
linearized and real velocity field

3.2 Dynamic Results

Transient simulation is performed using dynamic equations
and Reynolds equation. Considering the loading process, the
slider is assumed falling from its initial conditions: initial
falling velocity is zero, flying height is 3 um, pitch and roll
angle are 0 prad. Figures 3, 4 and 5 show motions of slider

according to time: vertical displacement, pitch and roll angle.
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Fig. 3 Vertical displacement variation of the slider

during falling from its initial position, 3 pm.
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Fig. 4 Pitch angle variation of the slider during
dynamic simulation
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Fig. 5 Roll angle variation of the slider during
dynamic simulation

4. Conclusion

The static characteristics and dynamic behavior of slider are
investigated by numerical simulation.

1. Modeling of real velocity field can show more accurate
static results.

2. Static behavior of slider can be predicted by FEM
simulation at specific flying height

3. Dynamic behavior for a slider in load/unload process
can be analyzed according to the air bearing surface of
the slider.
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