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An Optimization of Air-Lubricated Slider Bearings
Using the Reduced Basis Concept
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Key Words :  Reduced Basis Concep (5 271 =25 70), Optimum Design(3] 2] 41 7)), Air-Lubricated
Slider Bearing(¥ 7]+ & &etolt] o)

Abstract

In this study, optimum designs of the air-bearing surface (ABS) are achieved using the reduced basis
concept which can effectively reduce the number of design variables without cutting down on the design
space. Even though the optimization method is easier and more applicable to handle than the trial-and-error
method, its efficiency is largely dependent on the number of the design variables. Hence, the reduced basis
concept is applied, by which the desired design can be defined as a linear combination of basis designs. The
simulation results show the effectivencss of the proposcd approach by obtaining the optimum solutions of the
sliders whose target flying heights are 25, 20, and 15nm.
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Fig. 1 Current air bearing surface
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Fig.2 Free body diagrams of the slider
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Table 1 Configuration and operating conditions

size 1.23X1.0X03mm | rpm 5400
crown 24.0 nm camber 8.2 nm
twist 0.0nm | gram load 30g
static pitch angle 1.0 deg | static roll angle 0.0 deg
AN
06+ i + - Basis shape 1 )
& o - Basis shape 2
i 4 Basis shape 3
0.4 . ‘ o Basis shape 4
el ,
T e
i
0.24 i ‘a a
‘J;’f.b,_: :.":‘.“i&;\ 0D - o.én?
) ."A);
ok
oo T T T T T T T T

Fig. 5 Basis shapes

g7 s, o TE2AL BF 95
Aok,

B BANAE San RG] B 27
wol W) ABSS) o] 27l AR} BB
g3 552l Sejolre] AFo= eluha 2t

Aoz pAIge] ZAIALG. 2w gl
37 9L BIAE A4 Fe @ FAS o

BAplE 2w

& %oz Wga ot solE SR ol
WA B 2EE o= Bt EG 7€ 3
& HAAAA 71 # wjuste] ARG £} 71E
tul10%o | HE Fagd wet 42 g5 ARtFe=
3 dg Te ¢ Yo

3.2 20nm £e2lojg

¥ 245017t 20nm Q) BS-o] BslA Table
33 2o AAESY A4 e I, sl
ABS9] HA3E FF2 Fig 709 =A HA, F
Zg #AAA 10M HEAPe] =P
G dgae e FrALS % 8037 5
PERod, FE2AL T o= HUvk AAd
sehold= 95 ABSe| o] o HA 23
93 WE ABSS| 3ol Fob A ARHez
ngiRAde] ZzHYY. vfAtA=E B 3 F9
grAtoR 33 e 92 & AN,



F272EAMEE o8 w18 E Solr] wojYe] HAHHA 347

Table 2 Optimum values (target FH=2Snm )
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