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Dynamics of a Pico Slider during the Ramp Loading Process
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Abstract — Recently, a load/unload(L/UL) system is adopted to the hard disk drive(HDD) due to its advantages
such as lower power consumption, larger data zone, simpler fabrication of disk due to no bumped parking zone,
and rarer contact between slider and media. An analysis of the transient motion for the slider is very important
to design an air bearing surface(ABS) of the slider to secure the stable performance of the system. During the
L/UL process, however, there are several issues occurred such as contact or collision between slider and media.
Sometimes this will cause the system failure. In this study, the dynamics of a pico slider during the loading pro-
cess are investigated through numerical simulation using FEM analysis and experiment. Ramp profile and angu-
lar velocity of the swing arm actuator are very important parameters for the design of L/UL system to avoid

collision between slider and disk.
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Table 1. Pico Slider Characteristics

Type of Coeff. of Stiffness of Mass
Slider Suspension & Flexure [mg]
Pico Slider 26.75 0.01 0.1 0.3

Fig. 1. Collision between two bodies.
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Fig. 2. Impulses during collision.
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Fig. 4. Contour of pressure distribution (3000 RPM).
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Fig. 5. Dynamics of slider with respect to RPM.
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Fig. 6. Air bearing force with respect to RPM (3000
RPM, 5000 RPM, 7000 RPM).
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Fig. 7. Dynamics of slider w.r.t. loading velocity.
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Fig, 8. Air bearing force with respect to loading velocity
(15.4 mm/s, 46.2 mm/s, 77.0 mnys).

Table 3. Experimental condition values of sliders

Pre-load Loading RPM VCM Volt.
[mN] Height [um]  [rev/min] {mmy/s]
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Fig. 9. Experimental setup with L/UL mechanism.
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Table 4. Setting values of LDV & oscilloscope

Voltage Unit Time  Acquisition

[Unit/V] Range Num. of data
LDV 20 ym 25 mm/s
80 um
Oscilloscope 1V/05V 10 ms 2.5M/s
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Fig. 11. Flying height & z-direction velocity variation
with respect to RPM.
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Fig. 12. Flying height & z-direction velocity variation
with respect to loading velocity.
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