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Abstract: To realize bi-directional symmetry drive when piezoelectric actuator journey is improved sim-
ultaneously, rhombus piezoelectric micrometric displacement actuator on the basis of triangular dis-
placement amplification theory is put forward. Analyze movement and amplification theory of actua-
tor, and establish theoretical static force model of actuator on the basis of piezoelectric equation. Key
parameter of magnifying mechanism is introduced in detail. When journey is 105 pm, error between
magnification times of actuator and theoretical value is 5. 69%. Experiment rigidity of model machine

is greater than theoretical value. Experiment model machine is manufactured. Output characteristic
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experiment under open loop condition shows that under static force condition, average rigidity of actu-
ator in actuation direction is about 0. 62 N/pm and the maximum unidirectional free elongation dis-
placement can be 42. 2pm(under 160 V voltage) , and the maximum load is 27. 4 N(under 160 V volt-
age)» and all of them are smaller than theory resolution (error does not exceed 24.2%). But its dis-
placement-force-voltage relationship conforms to deduction of theoretical model: output displacement
is in direct proportion to control voltage and load. Under non-static condition, hysteresis effect of out-
put displacement is obvious and bi-directional actuation performance is symmetrical. The maximum
displacement can be 99.1 pm (under 180 V voltage) , and displacement decreases slowly with increas-
ing of frequency. Starting characteristic of actuator is good, being able to realize millisecond-level
quick response (about 5.4 ms), and it is quick and stable. When control signal of actuator is step
wave signal and when step increment voltage is 0. 2 V, the minimum step-by-step quantity is 0. 1 pm.
Actuator has symmetrical bi-directional actuation characteristic and good starting characteristic, being
applicable to precision positioning or condition where repeated drive characteristic symmetry is re-
quired.

Key words: overlaid piezoelectric ceramics; static force model; bi-directional drive; starting character-

istic
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Fig. 1 Structure of actuator
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Fig. 7 Experiment of the prototype when loaded
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Tab.1 Measureresults and comparison with theory

WIRE/ i fe R me R B4/

ik (N/pm) 0%/ pm N
40V HSH —0.69 11.5 7.9
S G —0.56 11.1 6.4

W/ % 22.6 3.8 24.0
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