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Optimization Design of Rotor of Ultrasonic

Motor with Double Stators and Single Rotor
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2. Marine Engineering Institute, Jimei University, Xiamen 361021, China)

Abstract: In observation of investigating the vibration of the rotor resulted from the running of an ultra-
sonic motor, an ultrasonic motor with double stators and single rotor was taken as a reference. A parametric
finite element model of the rotor of traveling wave ultrasonic motor with double stators and single rotor was
built. The sensitivity of rotor’s modal frequency to the rotor’s structural parameters was calculated based on
sensitivity analysis method. ANSYS was further employed for optimization design of the rotor in terms of sensi-
tivity analysis. Results demonstrate that optimization design of the rotor is effective in keeping the modal fre-
quency of rotor out of the working frequency of ultrasonic motor.
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Tab.1 The rotor’s reference dimension of an ultrasonic
motor with double stators and single rotor

mm

B4 NEFRARTEBFRENETHARITRE

R, R R R, H H, B H, H,

t

4.0 12.0 27.5 29.5 6.0 1.0 0.5 1.0 1.0

Fig.4 A finite element model for the rotor in an ultrasonic
motor with double stators and single rotor ultrasonic
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Tab.2 The structural parameters of an optimized rotor

mm
Rl RZ R3 R4 Hl H[: B Hh Hd
6.52 18.83 27.50 29.50 6.00 1.15 1.37 1.92 1.18
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Tab.3 The objective function and status variables of rotor

OBJ (Fe 71 SV,/Hz SV,/Hz

3
Rotor’s volume/m” )

%7\& Status

PEfes 5.58x10°° 37504 37723

Before optimization

fefe)m 6.86 x10°° 35486 41875

After optimization
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Fig.6 The iteration process for rotor’'s parameters Fig.7 Variation of the rotor's modal
frequency with the number of iterations
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