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A Study on the Development of Active Hybrid Bearing

J. H. Park(WIA), P. S. Sim(WIA), C. H. Park(WIA), T. Y. Lee(WIA)
ABSTRACT

This article describes the development on a new style active hybrid bearing system including both merits of an aerostatic
bearing system and a magnetic bearing system. The developed active hybrid bearing system has several advantages: exact
rotation, robust controller against the variation of a disturbance, improvement of stiffness and a damper of the system at a
high-speed operation, and constraints of the heat generated by a bias current. In order to measure a rotating error due to the
change of a cutting force and the variation of a system parameter, a CCS (Cylindrical Capacity displacement Sensor) was
used.

Key Words : 5% 335 #o]H(AHB : Active Hybrid Bearing), 71 #o] % (Aerostatic Bearing), A7) #ol®
(Magnetic Bearing), 734 (Stiffness), Z3(Damper), ¥ ¢ WA (Displacement Sensor), HHH
(bias current)
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Fig. 2 DOF of Active Hybrid Bearing

Table 1 Design parameter of AHB

Parameter Aerostatic Magnetic
wolg A7 (mm) 40 40.2
Hoj® F(mm) 40 30

71 &N (F =, mm) 0.008 02
3712 T(8) 2 .
2715 <F(Pole &7, EA) 8
$71% 473
(=9 £ mm) 0.2 8




Coil 2 & H(mm) - 05

21
Aol 2+ 4 (turns) - 90

zd o A - -

Inductance of a coil(H) - -

Current gain(N/A) - -

Position gain(N/m) - -

Natural freq.
Power - -
(Hz)

amp.

Damping ratio - -

Z7] BAE 0.1 -

z7) Mz (deg) 30 -

=
3] 7 % (rpm) 10,000
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Table 2 Results values of Aerostatic Bearing

Item Symbol Unit Value
Max.
Pressure P ax Bar 4.768468
Fy 19.184329
Static Force N
F, 37.539181
Friction Loss Pioss w 135.132938
Kyx 54.078191
Ky 9.374717
Stiffness N/pm
Ky -9.216574
kyy 54.533172
Cex 0.011018
. Cuy 0.0165538
Damping N/um-sec
Cyx -0.016262
Cyy 0.010944
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Table 3 Effect of wing

Thick wing w/o wing t
t=2 0.21663E+02 0.15078E+02
t=1 0.21506E+02 0.15144E+02
t=0.5 O.T6O75E-_F02 0.15180E+02
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