narpyska 10 20 H/cM? He BBI3BIBAET B KOHCTPYKIMH KPUTUIECKUX HATIPSKEHHIA.
BenuurHa 5KBMBAJICHTHOTO HanpshkeHus — He Gonee 2x 10 H/M2, nepememiennii
— He 6osee 1,4x10™ MM, sKkBUBaeHTHas Ae(OpPMalK He NPEBHILIAET BETMIMHY
8x106 mm.

[TpoBeneHHbIe nCCIe0BAHMS TIOATBEPIKIAAIOT IPABUIEHOCTD NPUHSATHIX KOH-
CTPYKTOPCKHX PEIICHHH ¥ BEIOOp Marepuana KOHCTPYKIUH.
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Piezoelectric devices are common in such areas were precise, fast and low
energy solutions are needed, i.e. cameras, robotics, laser beam control, space in-
dustry. They are small, reliable and inexpensive [1-2]. Piezoelectric actuators
used for piezoelectric ultrasonic motors (USM) are working in ultrasonic fre-
guency range and can generate very precise motion.

Proposed novel and simple design of USM (fig. 1). This design has two ring-
shaped piezoelectric actuators and spherical rotor inserted between them. All
components are assembled using two flanges and three screws. Rotational motion
of the spherical rotor is generated when harmonic electric signal is applied to one
of electrode groups of actuators. 3D resonant vibrations of the actuator rotate the
rotor in desired direction and 3DOF rotational motion of the rotor can be achieved
with very high resolution.

Fig. 1. Structure of the ultrasonic motor: 1 — elastic supports; 2 — piezoelectric
actuators; 3 — rotor; 4 — contact elements; 5 — flanges; 6 - screws
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Modal, harmonic response and experimental studies are performed and re-
sults of this USM are presented in fig. 2 and fig. 3. Conditions and limitations:
applied voltage — 50 V. Measured range — 50-110 kHz; 5 N force to contact
elements applied. All piezoelectric and dielectric losses were neglected in these
simulations.
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Fig. 2. Amplitude vs. frequency of USM. Harmonic response analysis (FEM).
Operational frequency at 96.8 kHz
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Fig. 3. Amplitude vs. frequency measured with Polytec 3D vibrometer. Operational
frequencies of the USM are at 60.05 and 94.44
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