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Development of a Counting Device Using a Piezoelectric Sensor
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ABSTRACT

This paper deals with the development of a contact-type counting device using a piezoelectric polymer film as a sensor.
The piezoelectric and vibration characteristics of the film under a bending vibration were investigated theoretically and
experimentally. A counting device, which includes filters, an amplifier, an analog-digital converter, and a display, was
designed and fabricated. The performance of the piezoelectric polymer sensor was evaluated in the sense of the responses
to contact force, contact frequency, and contact speed. The life and the temperature effect were also investigated for the

piezoelectric film sensor.
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Fig. 1  Concept of the counting device using a

piezoelectric film,
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Fig. 2  Cantilever model of the piezoelectric film.
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Fig. 3

Experimental apparatus and a counting device.
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Output signal .
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Fig. 6  Circuit of the counting device.
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Fig. 7 Output voltage magnitude measured as a

function of the deformation .
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Fig. 8  Output voltage magnitude measured as a

function of the impact frequency.

32 & MABD AFsrdo)

aA Feol e AMEAY ¥ s, 2
Aol Il wE MY njdE ¢% 54L& APsn, H
Z dizrl waldats A4Eoes $9dte YHE gt
%t

Faoes

(1) L J. Busch-Vishniac, Electromechanical Sensors and
Actuators, Springer, New York, 1999, Chapter 5.

(2) J. V. Chatigny, L. E. Robb, “Piezo Film Sensor,”
Sensors, Vol. 3, No. 5, 1986.

(3) Measurement Specialties, Inc., Piezo Film Sensors
Technical Manual, Internet Version, www.msiusa.com,
1998, Part 1, p. 4.

(4) °)8=, 359, “PVDF 25 4AAz T B A
T A7 R =R A, A13H, A9E, pp. 786—790,
2000.

5 J. M. Gere, S. P. Timoshenko, Mechanics of
Materials, 3rd ed, PWS-Kent Publishing Co. Boston,
1990, pp. 301-308.

(6) W. D. Pilkkey, Formulas for Stress, Strain, and
Structural Matrices, John Wiley & Sons, New York,
1994, p.175.

() F. P. Beer, E. R. Johnston, Jr, and ]J. T. Dewolf,
Mechanics of Materials, 3rd ed, McGraw-Hill, Boston,
2002, p. 749.

(8 D. J]. Inman, Engineering Vibration, 2nd ed,
Prentice-Hall, New Jersey, 2001, Chapter 6.

9 M. M Mano, Logic and Computer Design
Fundamentals, 2nd ed, Prentice Hall, New Jersey, 2000,
Chapter 5.

-1092-



