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ultrasonic waves in polymer materials using acoustic scattering
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Article Information Abstract
Original Research Paper This paper investigates the attenuation coefficients of ABS polymer cylinders using an advanced
Received: 16 July 2024 ultrasonic method based on solving the inverse problem of acoustic wave scattering. The method
Accepted: 21 October 2024 allows for the simultaneous measurement of both longitudinal and transverse wave velocities, as
well as their respective attenuation coefficients, in a single experiment. An immersion ultrasonic
Keywords: transducer with a center frequency of 1 MHz and a diameter of 12.7 mm was employed, and the
Attenuation Coefficient data were analyzed using deconvolution techniques and a genetic algorithm. The longitudinal and
Polymer transverse wave attenuation coefficients of ABS polymer filaments were found to be 0.02015ka
Acoustic Scattering and 0.0236ka nepers, respectively. These results were compared with those obtained from a
Inverse Problem pulse-echo ultrasonic test on an ABS rod with a 25 mm diameter, showing an error margin of
Non-Destructive Ultrasonic Testing 9.9% for the longitudinal attenuation coefficient and 16% for the transverse attenuation

coefficient. The observed discrepancies between the proposed method and the pulse-echo test
likely arise from differences in material structure, transducer center frequency, and increased
scattering in larger diameter rods. This method holds potential for improving production
processes and product quality in industries such as automotive, aerospace, and medical.
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