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Abstract

The theoretical analysis and finite element method were carried out to investigate the influence of
stiffness and layout of supporting beams on the frequency and mode match of traveling wave ul-
trasonic micromotor with ring stators. It was included that the match level increased with the de-
crease of beam stiffness; a smaller stiffness, however, would reduce the pre-loading capability and
be adverse to the drive of rotor. Thus an improved stator structure with multiple supporting
beams was proposed in this paper to promote the level of the frequency and mode matching
without sacrificing the pre-load capacity of the motor.
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Figure 1. MUSM stator [13]
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Figure 2. MUSM prototype made by Randy
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Figure 3. Ring stator structure with folding beam
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Table 1. Structural size parameters of the model
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Figure 4. Structural size parameters of the model
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Table 2. Material parameters of the model
=2 BEMREH
R FPEAE R (GPa) THRALE % (kgim®)
Tk 190 0.28 2329
PZT4 60 0.32 7400
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Figure 5. Mismatch in different beam widths
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Figure 6. Orthogonal modes with the beam width of 35 mm
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Figure 7. Stress distribution of the beam
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Figure 8. Maximum stress in different beam widths
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Figure 9. Improved stator structure
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Figure 10. Bys orthogonal modes of improved stator structure
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Figure 11. Amplitude comparison of By; orthogonal modes
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