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Abstract:

Non-destructive ultrasonic testing is one of the methods utilized to evaluate quality
of agricultural products. Transducers used in this method are made for basically
industrial applications. Since ultrasonic attenuation of wave'’s in agricultural products
is very high, industrial transducers cannot be used in agriculture and need to modify.
This is done with horns that concentrate energy on a small area at a certain distance
from the transducer. In this paper, an exponential horn was designed, fabricated and
tested using theorethical and computer-aided methods. Results showed that highly
sophisticated horns can be designed using computer-aided method with a high
accuracy. Analysis of the number of elements on natural frequency of horn proved that
analysis was not precise at the low number of elements. Therefore, the number of
elements should be increased when natural frequency of horn is almost fixed. The
minimum number of elements was obtained to be 300. A comparison of theoretical and
computer-aided methods showed a desirable performance of the computer-aided
method with an error less than 1% without solving very complicated equations. Based
on statistical analysis of the data, the effect of product thickness (potato and carrot) on
the velocity of ultrasonic waves in the horned probe was not significant. Whereas for
the unhorned probe, velocity changed significantly with sample thickness which is not
desirable. Therefore, horned probe is more suitable for nondestructive ultrasonic tests

than the unhorned probe.
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