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Development of Rotary Actuator Including Function of Axial Bearing

J. H. Huh(Mech. Eng. Dept. YSU), K. S. Jung(Mech. Eng. Dept., CJU), Y. S. Baek(Mech. Eng. Dept. YSU)

ABSTRACT

Recently, the study on bearingless motors which integrate both motor and magnetic bearing function in one stator is very

active, as many machines have high rotational speed, high precision, smaller size and lighter weight. In this paper, we propose a

novel rotary actuator including function of axial bearing using Lorentz force as a preceding research for development of a

bearingless motor. As using Lorentz force, this type has some merits such as the linearity of control force, freedom from flux

saturation and high efficiency unlike conventional rotary actuators using a reluctance force. This type is cotrolled independently

in levitation and rotational directions respectively. It shows by mathematical expression of levitation force and torque in the

proposed rotary actuator. And also, the levitation force is generated by magnetic interaction between the magnetic materials and

the rotational torque is generated by Lorentz force. Finally, for verification of this proposed system, a prototype is made and

some experiments will be performed in the near future.
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Fig. 2 Magnetic flux path and its permeance /
Magnetic equivalent circuit
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Rotor
Quter diameter 145 mm Thickness of PM 5 mm/ 7 mm
/ Inner diameter / 50 mm / PM Diameter
‘Thickness 11 mm No. Of PM 30
Mass moment Ixx=3.268
Rotor mass 2279 ¢ of inertia Iy =3.268
{ke-cm?] 1z =6.485
Stator (upper) Stator (lower)
No. Of coil 560x3(No. Of No. Of coil
1670
turns EM) turns
Coil diameter 0.4 mm Coil diameter 0.6 mm
Nominal 0.4320 A Motor current 1A
current
Nominal gap 1 mm Outer di.ameter 136 mm
/Inner diameter / 106 mm
Cross section 96 mm? Thickness 15 mm
area of pole

Table. 1 Design parameter of the prototype
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