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Fig.1(a) Construction of the stator, and (b) arrange
-ment of electrodes of piezoelectric ceramic ring.
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Tablel Combination of vibration modes.

Drive Frequency f; Frequency f,
frequency X-axis Y-axis Z-axis
Electrode A
Electrode B D © O+®
Electrode C @ ©) —
Vibration | (DB,;-mode;@B,;’-mode;@R;-mode;

mode | @((1,1))-mode;®)((1,1))’-mode;

Three kinds of

vibration modes
Rotation on
X(Y)-axis

1 'E
[ Ri-mode |+[ Ba-mode |->
| R,-mode |+| B,.’-mode |-)X)AZ@)
Rotation on
P
& *’ " > éf@’f*v

((1,1))’-mode

Fig.2 Operating principle of MDOF USM.
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“ Examination of composition combining of three kinds of in-plane and vertical vibration modes —
Sandwich-type annular spherical ultrasonic motor (1st Report) —by LU, Bo, AOYAGI, Manabu
(Muroran Institute of Technology), TAKANO, Takehiro (Tohoku Institute of Technology), TAMURA,
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Support & spring
for preload

Fig.3 Component parts of sandwich structure.
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Table2 Comparison of the torque and voltage.

H A B i TG SR

MDOF-USM type Present | Former
Diameter of stator [mm] 39.0 67.2
Diameter of rotor [mm] 20.0 25.4

Max torque: X(Y)-axis [nNm] | 58.04 | 93.30
(applied voltage[Vp-p]) (80) (120)
Max torque: Z-axisfmNm] 84.5 67.8
(applied voltage[Vp-p]) (140) | (220)
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Fig.4 Max.torque & applied voltage on

X(Y)-axis.
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