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3-Dimensional Equilibrium Position Searching of HDD/Head
System using Multi-Dimensional Newton-Raphson Method

In-Bae Chang

ABSTRACT

This paper suggests the three dimensional steady state searching techniques of hard
disk/head system, which has some skew angle with flexure. In order to analyze the
steady state behaviors of magnetic head slider, the localized Knudsen number and the
localized bearing numbers are used. For finding the steady state of magnetic head
slider under the pre-loaded condition, 1 proposed multi-dimensional Newton-Raphson
method which traces the equilibrium position of magnetic head slider ,which has
3-degrees of freedom, wusing Jacobian matrix. The multi-dimensional
Newton-Raphson method is very efficient technique for finding the steady state
position of magnetic head slider because it approaches to the equilibrium position
with changing three parameters simultaneously.
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Table 2. Dimensions of mini—compaosite

type head
Parameter Dimension
head width 3.200 [mm]
head length 3.964 [mm]
slider width 0.584 [mm]
edge length 0.331 [mm]
edge angle 0.833 [mm]
hard disk

bearing surface

Fig. 1. Schematics of the flexure
and hard disk

Ry R
disk radius

Fig. 3. Velocity relations of the
2—dimensional flow

v e AR gE sl wet 2 9
Auith M2 e § ogge f5¢ 2
Fig. 2. Schematics of the mini composite Hog A (3) oA F e FEEHS
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Table 1. Dimensions of Hard Disk 1y fEFo]Eo 93ty dolmz W
Hale] HolggaAel BAFS Knudsen
Parameter Dimension Age Fadstd o5 gz
outer track radius 60.681 [mm] Ko—a1 — Aams * Pamd
inner track radius 31.750 [mm] no O PP, H hyn
flexure length 75.184 [mml] _ Aamb 9)
spindle center to 82.639 [mm] P-H: hup )
flexure center _ Kom
P-H

disk rot. speed 3600 [rpm]
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Fig. 4. Pressure and local Knudsen number
profile (R=31.75 mm)

Fig. 5. Pressure and local Knudsen number
profile (R=60.68 mm)
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