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Analysis of Dynamic Characteristics of Contact Slider
Over Practical Disk Surface
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ABSTRACT

The flying height of contact slider is determined by vertical and pitching motions. This paper performed the
computer simulation for flying height change of contact slider. It is changed by many parameiers, contact stiffness,

contact damping, air bearing stiffness ratio and so on. So computer simulation analysis is performed for knowing for

what change of these parameters influences in flying height of contact slider, The practical recording zone surface is
gotten by using SPM. In recording zone, flying height is simulated for each parameter. the settling time which the
flying height of contact slider is lower than 10nm is analyzed over practical disk surface for changing each

parmeter. Through these results, the contact slider can be analyzed for more accuracy dynamic characteristics.
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Fig. 1 2DOF tri-pad contact slider model

2.2 XU

e HYAHE sEoz Aeusizo
EEWANL fENW, HYAAMY &
Fo RAEE M, 37 Wo}a

B3R JEFT AT, F 2=0, G,=300uradd A
g 7IFLE sAY o A"dAAM &% (F)9
EE (M)7F A RBAM gelols #HaEHo|
sTHE ROoE s Fv I AuE Nzoz
golt g ARF4e £ EFA W HW(zp)
FF Hgel 48 W20 WE XA
X

Mu+ Cu+ Ku=f,+ f, + £, (1)

e A 3R 2o
.

ec + dicy~d,e,
co+ e+ dic,+ die,

ek + diky — dok,

C = c+ ¢+ ¢,
ec + d/C/_ d,C,

Kl £+ k+&
ek + dk, ~ d b,

%, A& Yol YB YA et 2o

fa=[

Brzg + Rz + cizy + 2, _ ]
d,kad/ - d,k,zd, + a'/C/de - d,C,Zdr

BN

= - F,
fb {—er‘FMb]

7M. 24 zge pad(1)# pad(2)olAe] txz
EX HAE e Myl

Y
gdtoldel g8 BEYY F, &
F. =10

-161-

ko + fh+ dik 4+ d ik,



2) H
F. =
o 7] A z.ﬁ‘:—

Lhehd ‘:

[s]

SER
ce(2g— 2,) + k(25— 2,)=0

EEERDH

Zd/= zd,=0.
Bolx o8 71F2E stel 1 4
g A4 (DeRH $559,

24 = 24= 0,

S EE S

Mu® + Cu’ + Ku'® (2)

Ja

- HEA

M +Cu* + K'u =f,+ f: (3)

714, K

kc
— azk,.

- ach

K+ a ik,

f'=[

of Atk 99 45l AgE

I

- dgk(
a %kczd

CeRg
T GCcR4

|

Ao e g2 &

1o e o AEAcdE +337 AaA
Zegolr e Z7] AL 24=10mm< JEA =
7l £Eo HEEE 04 AHE M g3

o} &aelrst ?fdi° A Hu| HEANY 5
A4S AarsI, RANNE MAFA ] AP
A g ALl EFE EHIHE Insd AT T
Aog runge-kutta methodE )&% FX34L

ANgdoldE FAIAT

-162-

table 1. simulation parameter value
m 1.59mg a, 0.625mm
J | 2.19%10" kg’ by 0.15mm
k 4.9N/m dy 0.125mm
ks | 1.6%107*Nm/rad d, 0.5625mm
¢ 0.002 e 0
e 0.002 F 10mN
¢, 0.05 Fy 0.5mN
§s 0.05 A V2nm
a 1.25mm RPM 7200
b 0.3mm
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Fig. 7 time response for air-bearing stiffness ratio
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Fig. 8 time response for contact stiffness
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