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A Design of Air-Lubricated Slider Bearin %for Improving the Flying Stability
in Track Seek and Increasing the Air-Bearing Stiffness

Fefd, dhe g, o] A, AEE, Ay
Tae-Sik Kang, No-Yeol Park, Sung-Chang Lee, Doon-Hoon Choi", Tae-Gun Jeong”

Key Words : Air-Lubricated Slider Bearing (371 &8 € &tolt] 9 o1®), Air-Bearing Stiffness (¥ 719 1% 734)
Air-Bearing Surface (37] &%), Flying Stability (¥4 ¢t 4), Hard Disk Drive (3t=0]23 =
2}o] B), Optimum design (3 34 A)

ABSTRACT

Flying attitudes of the slider, which are flying height, pitch and roll, are affected by the air flow velocity, the skew
angle, and the manufacturing tolerances. Traditional designs of the air bearing surface have considered only the flying
performances for the variations in the air flow velocity and the skew angle, which are determined by the radial position.
In this study, we present the new shape design of the air bearing surface by considering the track seek performance and
the air bearing stiffness as well as the traditional design requirements. The optimization technique is used to improve
the dynamic characteristics and operating performance of the newly proposed air bearing surface shape design further.
The optimized configuration is obtained automatically and the optimally designed sliders show the enhanced flying and
dynamic characteristics.
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Fig. 5 Mathematical model of the slider
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Fig. 6 Flow chart for the design optimization

Fig. 7 Air bearing surfaces of the new design
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Fig. 8 Design variables and side constraints of the air
bearing surfaces

Table | Dimensions and operating conditions
NEW slider
Slider dimension (Ixbx¢) 1.2%1.0%0.3
(mm) ‘ ‘
Pivot location (x; / yg) (mm) - 0.6/0.5
Shider Recess depth (um) 2.0
configuration Shallow depth (pim) 0.2
Crown (nm) - 20
Camber (nm) 10
Twist (nm) 0
Disk rotation speed (rpm) 5400
Operating Pre-load (gh) 2.0
condition Ambient pressure (Pa) 1.0135x10°
Mean free path (nm) 63.5
Viscosity of air (kg/m/s) 1.806x10°

Initial design

Optimal design

Fig. 9 Initial and optimized configuration of the slider
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10 Results of the optimization process

(a) Convergence history of the cost value

(b) Maximum constraint violation
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Flying characteristics of the initial and optimal
designs of the NEW slider
(a) Flying height (b) Pitch angle: (c) Roll angle

Table 2 & Z7]47A1¢ AXHHA NN 78 F

7l Wjol¥ 34e Red Aol

Tab)e 2 . Air bearing stiffness of the NEW slider

kN | ko (Nirad) | kg (Nirad)
Initial 46830 | 0102 0.038
Optimum 671.10 0.173 0.038
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AHGAANN T
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Fig. 12 ¢} ¥},
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Fig. 12 Pressure distribution of the optimized NEW

slider
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