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Load/Unload Dynamics of Slider on Ramp for Various Ramp Shape
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ABSTRACT

Load/Unload(L/UL) technology includes the benefits, that is, increased areal density, reduced power consumption and improved
shock resistance contrary to contact-start-stop(CSS). It has been widely used in portable hard disk drive and will become the key
technology for developing the small form factor hard disk drive. The main objectives of L/UL are no slider-disk contact or no media
damage. For realizing those, we must consider many design parameters in L/UL systems. In this paper, we focus on the effect of the
ramp profile. We can find out the lateral velocities in L/UL process through experiments and simulations for force of voice coil motor
and friction force on ramp. And then, we will gain the optimal design of ramp slope to maintain the minimum clearance of
suspension dimple and slider with FE model. In special, after finding the point at which air bearing breaks and designing the ramp,

we will identify the results for improving unload performance.
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Table 1. Values of the Ramp Parameters

Parameters Value
Length 1 (/;) 0.735 mm
Length 2 (/;) 0.7 mm
Length 3 (13) 1.5 mm
Length 4 (/) 2.3 mm
Length 5 (I5) 0.3 mm
Height 1 (A,) 0.4 mm
Height 2 ( k2) 0.2 mm
Angle 1 (8,) 15.9°
Angle 2 (8:) 14.6°
Mass (kg) 5.94e-6 kg
Friction Coefficient 0.3~0.33
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Fig.3 Dynamic Analysis for Tap on Ramp
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Fig.5 Schematic of the Experimental Setup
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Fig.10 Comparison of Exp. and Sim. for Loading

A opEE el os b Zadte AkeA Zol
€ Rolx glg. 1 Aeol7t 2R A ¢ w7}
A AY FAHE RS & F AW ol AaA
A W3 BE Afolg) v o] Ao o FE
A AdE go® AHEHA Fenes AE B
F3, A¥Y B &HHA 24 g8 A
oJdET £=7 HA e Aoje 7R dA
e AT 5 U

Velocity(mmis)

] 0.5 1 1.5 2

25
Time(ms)

Fig.11 Comparison of Exp. and Sim. for Unloading
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Fig.15 Slider Displacements for Various Ramp Slope
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A Edol A A= Figl7 3 2k 29 A
T Aty @I FE HAEE 1 w9y 2
el HARS aﬂa 23 fEkelye West ¢

walA F7istel wheRel Ak Agko 58,
AAEE Moz WHIAPoFZN AT ZolY
A WEel A5E 4F @& oltE RE F AN
dAE 2AE 5 JA HAdh

6. & E

ToAME L/UL o H5&
BEY gAoA BE F5A
33 Algdolds wygor
| etolri s} E!*EI.-J FEol ¥
2R A% Az FAo A3 A
BAHD 20 wpeh oo wlo]Fe]
A Hrt. oo Ho]Fe] Heoja H
=7 A%std Adaew 437
F7tetAl Ha £tolvizt | 011
277b F7HEA Hol A=239 ?
A Bt ol2ig AL Habol 46}
o) wjojgo] Buo|a HiE AHNA 2
NS UL GYe A Az *g-z—o
AL Azsn &
de el Q= 45 BHe

i
XE Jo
of o

o rir
=2
2

2orle

Y
ofX
ok
32
T

RN
T
N
T
o
&

mmwm

Mo -

X

(2 Jjm o (R
Hi ox
ol o
Y
[o3

N
—_

ol
0 &

B e b T

2T Y da o 2 e D

oij‘_‘,°§~
op {4 mlo oy & ob rlr rlr X

_s[m ox T zg i e

Al

bt o N ol

N ooX O

&
o
o
7
o2 H

* 7

2 AFE dRBsAY AY PRI
TAEH[CISD]. (R11-1997-042-11000-0) 9
192 wol olFoizow, olo] BAR olies
A4 =gy,

N

oz #

(1) T. R. Albrecht and F. Sai, March 1999, Load/Unload
Technology for Disk Drives, IEEE Transactions on Magnetics,
Vol. 35, No. 2, pp. 857-862

(2) D.B. Bogy and Q.H. Zeng, 2000, Design and operating
conditions for reliable load/unload systems, Tribology
International 33, pp. 357-366

(3) Q.H. Zeng and D.B. Bogy, January 2000, Effects of
Certain Design Parameters on Load/Unload Performance, IEEE
Transactions on Magnetics, Vol. 36, No. 1, pp. 140-147

(4) QH. Zeng and D.B. Bogy, January 2000, A Simplified
4-DOF  Suspension Model for Dynamic Load/Unload
Simulation and Its Application, Transactions of the ASME,
Journal of Tribology, Vol. 122, pp. 274-279

(5) N.S. Tambe and F. Sai, 2002, Effect of load/unload
process on friction/stiction and durability of head-disk interface,
Microsystem Technologies 8, pp. 409-418

(6) B NZEed G NI, 2004, “FER
2g AHgste) Axge) 2EAZE $A =40 g
4, FASGERIAE=EA, - FFLEIEFFLE, pp.
413~418

-472-



