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Abstract: To achieve miniaturization and integration of drive units for small-size equipment, a linear
screw motor with exponential type ultrasonic horn is designed and made. The motor works in first-or-
der bending vibration mode of the girder, and middle part of the stator is a quadrangular elastomer;
use the SMD piezoelectric ceramic stimulation to produce space rocking motion, with the single end as
exponential type ultrasonic horn, then amplify the vibration displacement and coordinate/match the
rotor/stator size. The rotor screw is driven by internal thread of the ultrasonic horn to output linear
displacement. A special drive circuit is designed and combined with the model machine to carry out an
actual measurement in the main performances. The results indicate that when the voltage effective val-
ue is 220 V and the frequency is 15. 6 KHz, maximum no-load speed of the motor is 3. 3mm/s and the

maximum axial force is 11 N. The motor is simple in structure, convenient for control and good in me-
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chanical property, with a relatively higher axial force compared with motors of the same kind.

Key words: exponential type ultrasonic horn; piezoelectric drive; linear motor; electronic control unit
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Fig. 1 Structure of linear motor
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Fig. 3 Diagram of stator with exponential horn
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Fig. 6 Prototype of motor (fixed on isolation stage)
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Fig. 7 Circuit diagram of optoelectronic isolation and inverting driver
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Fig. 10  Frequency characteristics of motor
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Fig. 11 Phase characteristics of motor
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