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Analysis of Torque and Force
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Abstract - This paper presents the problems of
design and theoretical model of electrostatically
driven axial-gap type wobble motor. The motor
design benefits from large axial rotor-to-stator
overlap and large gear ratios, and motor
designs with rotor radii of 50 and 100 um are
capable of generating torques in the [(nNm)
range at high electrostatic fields. Because of
the large gear ratio, smaller angular steps and
lower rotational speed are obtained, compared
to radial-gap motor design. Aspects like gear
ratio, torque generation, excitation schemes and
torque coverage, normal forces, friction are
addressed.
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Fig. 1. Sketch of operation principle
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Fig. 2. Schematic cross-sectional view
of the rotor
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Table 1. Design parameters of Fig. 4.

R(rotor radius) 100(¢m)
d(axial-gap distance) 2(ym)
dins
(thickness of
the dielectric layer between the 0.2(m)
stator and rotor)
e 75
(relative dielectric constant)
Ro(stator outer radius) 100{gm)
Ri(inner stator radius) 50 (ym)
V(applied voltage) 100(V)
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