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ABSTRACT

In order to investigate ihe performance of compression-type accelerometer on piezoelectric properties, PZT
materials have heen studied. The ring-shaped piezoelectric elements were prepared using commercial PZT
powders hy conventional ceramic process. Their estimated relalive dielectric constant, piezoelectric charge cons-
tant (ds) and voltage constant (gwm) values showed 390~-3400, (90~593)x 10" C/N and (19.5--40.5)x 1077
V-m/N, respectively. The charge sensitivity of accelerometer is proportional to the piezoelectric charge constant
value (dy) of PZT, but its voltage sensitivity is related with the piezoelectric voltage constant (gg). Since
the mounied resonance frequency and sensitivity are dependant on the seismic mass as well as physical charale-
ristics and gize of PZT elements, the suitable considerations between two components are required for accelero-
meter's design.
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Fig. 2. Block diagram of a comparision calibration sys-
tem of accelerometer.
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Fig. 3. Relative charge sensitivity dependance of acce-
lerometer on the dy values of various piezoele-
ctric elements.
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Table 1. Characteristics of Various Piezoelectric PZT Materials.

material ExfEq &y 1 Ex e To P Maker
(%) | Q0~® C/NY| (1072 V-m/N) | {10* N/m? () {g/Cm®)

PU-1 1630 60 390 234 56 330 7.7

PU-2 390 55 150 40.5 94 335 7.7 POSCON

pPU-3 515 53 oG 19.7 8.2 325 7.5

PZT-5A 1700 60 374 248 53 365 77

PZT-5H 3400 65 593 19.7 44 250 74 VERNITRON

PZT-8 1000 51 225 254 8.7 300 7.6

EC-64 1350 58 280 245 a1 320 76

EC-69 1048 52 220 238 84 300 7.6 ENDEVCO
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Fig. 4. Relative voltage sensitivity dependance of acce-
lerometer on the gs; values of various piezoele-
ctric elements.

2
=

a3
=
=

s
=

2

b
=

Charge sensitivity (107" C/g)

—
=

Frequency (kHz)

Fig, 5. Relative charge sensitivity of accelerometer
with a piezoelectric PU-2 element versus fre-
quency.

HEah, AekalA AWalr] sl £330l 7
o7t W gThe AR A, (U @HoZRE A
Aol B

Vo=(n du m; a)/(C.+C
={n dgy m, a)/Cs
= gy m, a)t/S)

2 oA}, ¢]7]A, gn= AT, S=9 04k
e, = Rate) SAS S|k ted P
A& EANS A Fig 44 K vhsh 2ol 4
HA4Ae]) AP da ks A dga sell 43
Hoz & wd ohle deae dwd 2 %
Aeolx g)23tE AT o glvh ol AW BT

&)

—948—

g
=

2
=

[
=
=

—
2
=

Voltage sensitivity (mV./g)
n
=

ba
=

Frequency (kHz)
Fig. 6. Relative voltage sensitivity of accelerometer
wilh a piezoelectric PUJ-2 element versus fre-
quency.
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