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Investigation and Prediction of Tensile Failure Process of Polyethylene based on Ultrasound
Zhao Minxin, Li Jun, Shi Junlin, Li Tao, Chen Ye
(School of Mechanical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract : In order to investigate the change law of sound velocity in the process of tensile failure of polyethylene (PE) pipe,
the distribution law of sound velocity in the process of tensile failure of PE pipe was studied by means of pulse reflection method
and four frequencies on the basis of the tensile failure experiment of five different deformation rates. The failure prediction model of
PE material based on sound velocity was established by combining the power function method and ultrasonic sound velocity model.
The results show that the sound velocity has a good linear relationship with the failure degree and ultrasonic frequency of PE pipe in
the process of tensile failure, but has no significant relationship with the deformation rate. The sound velocity is stable above 2 200
m/s in the elastic stage,2 100—2 200 m/s in the yield stage, 1 900—2 100 m/s in the neck contraction stage,and 1 700—1 900 m/s in
the fracture stage. The ultrasonic failure prediction model can well fit the tensile mechanical properties of PE material, and the fitting
results are basically consistent with the experimental results, with an error of about 3.4%. Finally, on the basis of the above research,
a prediction method of the failure precursor of PE pipe based on sound velocity is proposed. The verification results show that the
prediction method of the failure precursor of PE pipe based on sound velocity is feasible.

Keywords : polyethylene ; mechanical response ; prediction model ; ultrasonic detection ; prediction of failure
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