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Abstract: This paper presents the simulation of a PIC255 commercial piezoelectric ceramic which was used in the design of an 8 MHz 
ultrasonic transducer, as a novelty a biocompatible material known as rexolite was incorporated as acoustic matching. The FEM (Finite 
element method) was used in the simulation. This work shows that it is feasible to predict the response of the ceramic in each one of the 
stages generating with this a significant saving in time and human resources. Frequency responses are presented in addition to the stress 
and strain responses of the ceramic. 
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1. Introduction  

The main components of an ultrasonic transducer are: 
the active element (piezoelectric ceramic), the rear part 
(backing) and an acoustic coupling material (matching), 
in addition to the respective electrical connections. 
Commonly used materials are polarized ceramics, the 
backing material is usually a strong attenuator or a high 
density material used to control the transducer 
vibration and to absorb the energy radiated by the rear 
side of the active element. 

An acoustic coupling material is used to protect the 
active element of the transducer from the environment. 
For contact transducers, the acoustic coupling material 
should be durable and resistant to corrosion and be able 
to couple the impedance between the transducer and 
the propagation medium. In the simulation it was used 
a material whose impedance is similar to that of water. 
Fig. 1 shows a diagram of the different components of 
an ultrasonic transducer. 

The active element used in the simulation was the 
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and modeling FEM.  

PIC255 (PZT Lead Zirconate Titanate) commercial 
piezoelectric disc which central frequency is 8 MHz, as 
backing material a general porpoise low viscosity 
epoxy material Insulcast 501 was used, and as 
matching material Rexolite which is a plastic polymer 
with similar acoustic characteristics to that of water 
produce by C-Lec Plastics, Inc. [1-4] was used in this 
work. Commercial COMSOL software was used for 
the simulation.  

2. Material Properties 

Simulations were performed using the finite element 
method and the properties and dimensions of each of 
the elements were used as parameters. The PIC255 
ceramic has 7.5 mm diameter a 750 μm thickness, its 
properties are shown in Table 1.  

INSULCAST 501 was used as backing material 
being its thickness the double of that of the PIC255 
ceramic disc and its properties are shown in Table 2 [5]. 

Rexolite is a unique cross linked polystyrene 
microwave plastic, biocompatible, it maintains a 
Dielectric Constant of 2.53 through 500 GHz with 
extremely low dissipation factors, some other properties 
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should be 8 MHz, this result shows that there is a shift 
in the frequency due probably to several factors such as 
the backing and matching layers and the electrodes of 
the ceramic. The results indicate that in order to obtain 
a transducer whose oscillation frequency is 8 MHz, it is 
necessary to use piezoelectric ceramics with higher 
oscillation frequencies. Backing and matching 
simulation shows that the materials used are reliable in 
the construction of this type of transducers. 

Finally, results show that there is a tradeoff between 
the thickness ratios of each one the elements and the 
performance of the transducer. 
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