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ABSTRACT

The objective of this work is the fabrication of piezoelectric ceramic sensors from lead
zirconate titanate based system. The sensor are electronic devices which based technology in the
all equipment. Lead Zirconate Titanaate (PZT) ceramic system are used for the extensively
electronics devices due to these PZT ceramic have the high dielectric properties, low dielectric
constant, high electromechanical coefficient and piezoelectric coefficient. Moreover, it can be
induced the easy conductivity and good sensitivity on sensing. The previous work, the researcher
developed and enhanced in PZT ceramics to adjust for using with the sensor devices. According
to substitution of the others ion in A-site or B-site of PZT structure to improve the ceramics
properties is the popular method, this work studied and prepared Pb,, ,Sr (Zr, T, ,,Sb,,).) -
(Zn,;Nb,,,) O; (PSZT-ZN) ceramics system when Sr (x) = 0.00-0.12 by step varies of 0.02 and
ZN (y) = 0.02 — 0.20 by step varies of 0.02 to investigated the effect of doping on physical and
electrical properties. The PSZT-ZN ceramics were prepared via a mixed oxide (solid state
reaction) method. The powder was ball-milled for 24 h. Then, it was calcined at 900 °C for 2 h.
Subsequently, the calcined powder was pressed into disc shape with 2 mm in thickness, 10 mm in
diameter and sintering at 1250 °C for 2 h. In addition, PSZT film were prepared by sol-gel

method. PSZT solution were deposited on Ti/SiO,/Si substrates and calcined at 600 °C for 2 h.



Phase structure of PSZT-ZN ceramic was studied with an X-ray diffractometer. The shrinkage
and density of ceramics were analyzed besides, the dielectric properties, dielectric loss,
piezoelectric, electromechanical properties and ferroelectric properties were measured. The result
of shrinkage and density depend on the Sr and Zn-Nb co-doped. The XRD pattern showed pure
phase perovskite structure in all conditions. Meanwhile, the phase structure change from
rhombohedral to tetragonal phase with increasing of Sr content. The dielectric properties
increased with Sr and Zn-Nb co-doped increasing in all conditions. The maximum values of
piezoelectric and electromechanical properties were 778 pC/N with ZN = 0.20, Sr = 0.10
condition and 0.78 with ZN = (.18, Sr = 0.04 condition, respectively. The ferroelectric properties
were changed to the soft ferroelectric ceramics. The result of this work, revealed that the doping
of Sr and ZN in PZT structure could be enhance electrical properties of PZT ceramics and

suitable for using the application in sensor device.
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