Joodoooo3dgooodoogod

00 OO0 oo, 00 od, oo od

oooono Ueno Toshiyuki, Sakamoto Ryusuke, Yamada
Sotoshi

000 O0OAEMO OO

O 20

0 1

000 181-186

000 2012-03-10

URL http://doi.org/10.24517/00049216

Creative Commons : OO
http://creativecommons.org/licenses/by/3.0/deed. ja



HA AEM 72238

Vol. 20, No.1 (2012)

BMEMMZRA: 3 #@BkEET— 2 O itatE

Sfudy on three-DOF drive for Micro Spherical Motor using Magnetostrictive Material
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We propose a three-DOF spherical motor using magnetostrictive material (Galfenol).

The motor consists of

four U shape cores of Galfenol rods wound two coils, a permanent magnet, iron fixture, elastic ring and spherical rotor.
Top of the rod is shaped step to exert torque. The magnetomotive force of the magnet provides bias magnetostriction
for the rods and attractive force to maintain the rotor on the magnet. When opposite phase currents flow in coils of
opposing rods, the torque for X or Y axes rotation is exerted on the rotor and the rotor is rotated based on smooth
impact drive mechanism by saw tooth deformation of the rod, slowly expansion (contraction) and rapidly contraction
(expansion) of the rods. On the other hand, when opposite phase currents flow in two coils of four rods, torque for Z
axis rotation is exerted on the rotor by bending deformation of four rods. In this paper, the displacements of rods with
sinusoidal and sawtooth currents resulting in angular velocity of the rotor were investigated to verify the principle.

Keywords: magnetostriction, iron-gallium alloy, spherical motor, three-DOF, bending deformation.
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Fig. 1 Configuration of spherical motor.
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Fig.2 Cross section of spherical motor.
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Fig.3 Deformation of rods by currents of 180° phase
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Fig. 4 Deformation of rods by currents of 180° phase
difference flowing in two coils in four rods.
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Fig. 9 Displacements vs. current with sinusoidal currents
of 180° phase difference flowing in 2 coils of 4 rods.
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