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Ultrasonic Nonlinear Characterization of Thermal Aging Degree of Polyethylene Pipes
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Abstract : The mechanical properties of polyethylene (PE) tubes with different thermal aging time were analyzed. The ultra-
sonic testing device was set up and ultrasonic signals of different thermal aging samples were collected, and amplitude of fundamen-
tal wave and second harmonic was obtained through spectrum analysis (fast Fourier transform) to calculate the ultrasonic nonlinear
coefficient, and relationship between ultrasonic nonlinear coefficient and mechanical properties of polyethylene tubes were estab-
lished.The results show that the notched impact strength of polyethylene pipe decreases with the increase of ultrasonic nonlinear co-
efficient. Therefore, the mechanical properties of polyethylene pipe can be characterized by ultrasonic nonlinear coefficient, and then
the thermal aging degree of polyethylene pipe can be evaluated.
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