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ABSTRACT

At present, piezoelectric ceramics are widely used in several industrial equipment such as
ultrasonic cleaner and ultrasonic welder. To obtain the optimal efficiency, their equivalent
electrical circuit should be well analyzed. This project has been focused on the method of
evaluation of Butterworth Van Dyke model (BVD), which is representative for describing the
impedance around resonance. Lead zirconate titanate (PZT) samples in thickness mode of
vibration were formed with diameter of 40 mm and thickness of 3 mm. The calculation of the
BVD's parameters of the prepared samples can be obtained from impedance data measuring by
impedance analyzers model HP4192 and HP4194. For the BVD parameters computation, the
following three methods were used : the impedance method, the method described in IEEE 176-
1987, and the equivalent circuit evaluation of HP4194 method. The impedance method is BVD
parameters calculation based on approximation of reactance at frequency lower than resonance
frequency. In order to verify this assumption, the BVD parameters from this method have been
compared with other two methods. The BVD parameters obtained from the impedance method
differ from those of the IEEE 176-1987 about 4%, while the difference of BVD parameters
between the impedance method and the HP4194 method is approximately 2.37%. The results
show that the value R, and C, increase, whereas the value L, and C, decrease with increasing
weight on the top of PZT specimens. Moreover, with increasing PZT's temperature, all values

increase except C,.





