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An Optimization of Air-Lubricated Slider Bearings

by Using Reduced Basis Concept
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ABSTRACT

In this paper, the optimum designs of air-bearing surface(ABS) are achieved effectively by using reduced basis
concept which can reduce the number of design variables although the design space is distended. Generally, the
optimization method is more effective than the trial and error. However, the efficiency of the former is largely
dependent on the number of the design variables. In order to reduce the number of design variables and increase the
efficiency, reduced basis concept is applied. We can define the desired design as a linear combination of basis designs
using this concept. From this optimization method with reduced basis concept, we easily obtain the optimum designs of

ABS whose target flying heights are 25, 20, 15 nm.
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Table 1 Configuration and operating conditions

Specifications Values
Slider size ({ x b x ¢ Y{mm] 1.23X1.0x0.3
Disk Rotational speed [rpm] 5400
Crown [nm] 24.0
Camber [nm] 8.2
Twist [nm] 0.0
Gram load [g] 3.0
Static pitch angie [deg] 1.0
Static roll angle [deg] 0.0
Pitch offset [mm] 0.0
Roll offset [mm] 0.0
Ambient pressure [Pa] 1.0135x10°
Viscosity of air [kg/m/s] 1.806% 10°°
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Fig. 5 Initial and optimal design (target FH=25 nm )

Table 2 Optimum values (target FH=25nm )

Al AZ Ql Q2 Q3
1.086 | 0553 | 0.428 | -0.100 | -0.903
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Fig. 6 Initial and optimal design (target FH=20 nm )

Table3 Optimum values (target FH=20nm )

Al AZ Ql Q?. Q3
1.073 | 0443 | 0611 | 0.284 | -0.958
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Fig. 7 Initial and optimal design (target FH=15 nm )

Table4 Optimum values ( target FH=15nm )

Al AZ Ql Qz Q3
1093 | 0341 | 0906 | -0.102 | -0.936
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