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Optimization of radiation characteristics of ultrasonic transducer
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Abstract: The matching layer and backing layer are important components of the transducer, which have
important influence on the characteristics of the transducer. In this paper, the effects of matching layer and
backing layer on radiation characteristics of transmitting transducer are studied based on the combination
of two conditions: with/without matching layer and with air/resin backing layer. The results show that the
acoustic radiation efficiency of air backed transducer is higher than that of resin backed transducer when the
load material is water. The matching layer can improve the main lobe energy of the transducer and inhibit
the side lobe energy and the number of side lobes. Therefore, for the design of transmitting transducers,
the selection of backing materials should follow the principle of the greater the impedance difference between
piezoelectric materials and the better. The rational design of matching layer can not only improve the radiation
efficiency of ultrasonic transducer, but also improve the peak ratio of main lobe and side lobe, so that the sound
energy is more concentrated.
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Table 1 Sample density, sound velocity and characteristic impedance results
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Fig. 2 Sound field simulation model of ultrasonic transducer
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Fig. 10 Sound field scanning of ultrasonic transducer
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