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Ceramic materials have been widely used for 

various purposes in many different industries due to 

certain characteristics, such as high melting point 

and high resistance to corrosion. Concerning the 

areas of applications, automobile, aeronautics, 

naval and even nuclear, the characteristics of these 

materials should be strictly controlled. In the 

nuclear area, ceramics are of great importance once 

they are the nuclear fuel pellets and must have, 

among other features, a well controlled porosity 

due to the mechanical strength and the thermal 

conductivity required by the application. Generally,  

techniques used to characterize nuclear fuel are 

destructive and require costly equipment, and also 

facilities. This paper aims to present a 

nondestructive technique for ceramic 

characterization using ultrasound. This technique 

differs from other ultrasonic techniques because it 

uses ultrasonic pulse in frequency domain instead 

of time domain, associating the characteristics of 

the analyzed material with its frequency spectrum. 

In the present work, 40 Alumina (Al2O3) ceramic 

pellets with porosities ranging from 5% to 37%, in 

absolute terms measured by Archimedes technique, 

were tested. It can be observed that the frequency 

spectrum of each pellet varies according to its 

respective porosity and microstructure (Figure 1), 

allowing a fast and non-destructive association of 

the same characteristics with the same spectra 

pellets [1-4]. 

 
Figure 1 - Different pellets, both with 21.2% 

porosity, showed different spectra, which is 

justified by their different microstructures. 
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