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Spiral-driving linear piezoelectric actuator based on
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Abstract: To miniaturize the driving unit in a micro-electro-mechanical system, a spiral-driving linear
piezoelectric actuator based on an exponential amplitude transformer was designed. the operation
mechanism of the actuator was analyzed, and the screw pairs of stator and the exponential amplitude
transformer were designed. Then, the stator vibration modes were analyzed by finite element software
in simulation. At last, the dimension of actuator was determined, the prototype was made, an experi-
mental platform was established and the actuator output performance was tested. Under the condi-
tions of an effective voltage of 300 V, resonant frequency of 15. 6 kHz, the phase difference between
two driving voltages of n/2, the actuator reaches a maximum linear velocity of 3. 392 mm/s, and the
output force of 15. 02 N. The test results indicate that the actuator has a good output performance,

and it can be employed in MEMS driving unit to meet the demands of subminiature equipment for the
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Fig. 5 Dimension of piezoelectric actuator
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Tab.1 Dimension of piezoelectric actuator
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formance
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