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Micro-displacement magnifying mechanism used in piezo-stack pump
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(1. College of Mechanical Science and Engineering , Jilin University, Changchun 130025, China;
2. Changchun Institude of Technology, Changchun 130012, China)

Abstract: A micro-displacement magnifying mechanism used in piezo-stack pump is presented. Taking
the piezoelectric multilayer actuators as drivers of amplifier,the displacement of piezoelectric multilay-
er actuator is amplified with the flexure hinge amplifier based on the principles of triangle amplifica-
tion. The static and dynamic characteristics are tested on the prototype,the characteristics of good lin-
earity, high resolution and high frequency are approved. Experimental results conclude that the mech-
anism can amplify the displacement to 5 times. The natural frequency reaches 1. 8 kHz by finite ele-
ment analysis while the actual measurement result is 1.5 kHz.
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Tab.1 Major parameters of AE0505D16 PZT stack
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MIBHA R 0.68 dis(mV'')  635X10 2
Te('C)H 145  dyy(mV'')  —287X10 "
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Tab. 2 Relationship between voltage and

theoretic elongation of PZT stack

BE() K0 ‘m) BEC) HEEA0 m)

100 8. 26 50 4.13
90 7.43 40 3. 30
80 6.60 30 2.48
70 5.78 20 1. 65
60 4. 95 10 0. 83
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Tab. 3 Relationship between voltage and

practical elongation of PZT stack

V) a0 m) RV fikE (10 m)

100 12. 50 5.2
90 10.1 40 4.1
80 8.9 30 3.0
70 7.3 20 2.1
60 6.4 10 1.0
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Fig. 1 Principle of triangle amplification
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Fig. 2 Stress field profile of magnifying mechanism
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Fig. 3 Output displacement characteristics of magni- g’ 78 N
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