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Output Characteristics of Piezo-Electric Sensor Developed for

Measurement of Indentation Force

by Masato YOSHIOKA®*, Atsushi KAZAMA* and Tasuku OSADA*

Abstract

In using piezo-electric ceramics for dynamometers or pressure sensors, the output electric
voltage must be correctly converted into the external force. Especially, in the case of small
loading rate of external force, it should be taken into account that several variables might
induce errors into the resulted output such as the kind of imposed material, loading or unload-
ing, the amount of external force and the loading (unloading) rate.

In this paper, changing the variables mentioned above, the maximum output voltage is
measured and the wave form of output voltage is also recorded. Some remarkable results are
obtained. For instance, in loading at small loading rate against soft materials, the output wave
form becomes extremely flat and the maximum voltage remains constant independently of the
amount of external force. An effective method of the conversion is proposed even for such flat

form of output voltage by using the integrated voltage instead of the maximum voltage.
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Motor and Gear head Piezo-electric ceramics(sensor)
Worm gear Specimen
Worm wheel e ‘ P .

Ball screw i 6 Specimen holder
. . | I —— Alumina ceramics
Guide rail ————————
Weight ?VDEFL
H
Oldeiri — Lead wire
Indenter — Paraffin wﬁ
Specimen
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x-y stage Fig.2 Piezo-electric sensor and specimen holder
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Fig.1 Developed indentation apparatus %, TV -2 EGRIVT—-ERETRHALTSZ

with small loading rate
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loading rate (mm/s)
(falling or raising 0.10, 0.20, 0.25
speed of indenter)

loading weight (gf) J 500, 1000,2000,3000

Table 1 Condition of indentation
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Loading rate: 0.25me/s

Fig.3 Wave form of output voltage
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Fig.4 Maximum output voltage vs loading weight
at various loading rate for each kind of
materials
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Fig.6 Integrated voltage vs loading weight
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