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Abstract

The sensor technology has becoming emerging area as the automation process in indﬁstry
requires higher productivity, better quality, and the reliability. In this research, the dynamic
measuring sensor such as piezoelectric accelerometers has been developed. Especially, the

research concentrates on a design methodology, an analysis of the structural characteristics, and
a method of the performance evaluation. The fabricated piezoelectric accelerometers show that
the performance characteristics is better than commercial products available in the current

market.
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Table 1 Material chracteristics of PZT-5A, PCB,
and stainless steel
(a) Young’s Modulus of materials.

Material Young’s Modulus
(X10"°N/m?)
PZT-5A 11.1
PCB 0.2
Stainless steel 20.0

(b) Material constants of PZT-5A.

Young’s Modulus, c3=11.1%10"°(N/m?)

Piezoelectric strain constant ;
ds3=374%10"?{coulomb/N’
dis=584 X 10"?(coulomb/N’

Piezoelectric voltage constant ;
23=24.8%1073(V-m/N)
Z5=38.2X 1078 [V 'm/N]

Dielectric constant, e=1.5x107%(farad/m)

Density, 0=7.75%10*(kg/m?)

Curie temperature, 7.=365C
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Table 2 Performance characteristics of the fabricated piezoelectric accelerometers

Natural Charge Transverse Acoustic
Type Weight Frequency Sensitivity Sensitivity Sensitivity
(gram) (kHz) (pC/g) (%) (8)
C1-1 44.2 80.6 6.36 4.2 —
C1-2 44.1 78.8 8.53 4.6 —
C1-3 44 .4 56.9 7.31 3.1 0.0054
Ci-4 44.9 54.8 7.19 5.0 0.0028
C1-5 44.8 57.1 5.50 16.0 0.0041
Ci1-6 44.8 57.0 6.32 4.3 0.0035
C2-1 29.3 71.9 1.38 12.9 0.0073
C3-1 43.1 72.0 2.40 5.8 0.0023
C3-2 42.9 72.4 2.33 6.2 0.0038
B&K4370 53.8 22.4 10.0 4.5 0.0251
B&K4366 29.0 37.3 4.88 — 0.0072
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