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Fig.1 The experimental structure diagram of

the first direct piezoelectric effect
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Fig. 2 The first direct piezoelectric effect of quartz stack
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Fig. 3 The first direct piezoelectric effect of

0 5

ceramic stack
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Fig. 4 The experimental structure diagram of the

secondary converse piezoelectric effect
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Fig. 5 Force and displacement generated as a
function of applied force based on the

secondary converse piezoelectric effect of

quartz stack and ceramic stack
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Fig. 6 The principle of generating actuation sensor
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Investigation of generating actuation sensor applying the first direct
and the secondary converse piezoelectric effect

SHI Li-ping'*s SUN Bao-yuan™', QIAN Min'

( 1.Key Laboratory for Precision and Non-traditional Machining Technology of Ministry of Education,
Dalian University of Technology, Dalian 116024, China;
2.School of Mechanical and Electrical Engineering, Heilongjiang University, Harbin 150080, China )

Abstract: The theory of the first direct piezoelectric effect and the secondary converse piezoelectric
effect is analyzed and confirmed by experiments. There is good linear relationship between electric
displacement generated by the first piezoelectric effect and strain and stress generated by the secondary
converse piezoelectric effect and outside force. Because the first direct piezoelectric and the secondary
converse piezoelectric effect are bilateral effect existing in the single crystal, it is especially suitable for
the investigation of the integration of sensor and actuator. The proposal and realization of the
structure of the generating actuation sensor are put forward through the principle that regards the first
direct piezoelectric effect of crystal as sensor because of its measuring force and the secondary converse
piezoelectric effect as actuator because of its output micro-displacement , and the feasibility is proved

through the experiments.

Key words: the first direct piezoelectric effect; the secondary converse piezoelectric effect; generating

actuation sensor



