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Abstract: Because of its excellent corrosion resistance, polyethylene (PE) pipe is the first choice for urban medium and low pressure gas
pipelines. As a kind of polymer organic material, however, its aging problem, being inevitable, is one of the important factors influencing
the service life and safety of pipes. Up to now, the aging law of PE gas pressure pipes has been less studied at home and abroad. In this
paper, the thermal oxidative aging test platform for PE gas pressure pipes was built for the first time with its operating conditions similar
to actual ones. Then thermal oxidative aging tests were carried out at different temperatures, and the aged PE pieces were tested by using
the tensile test method. Finally, according to the test results, the prediction models of thermal oxidative aging were proposed respectively
for PE pipes with and without internal pressure by using the dynamic curve linearization method that is commonly used to predict the life
of polymer organic materials. The lives of PE gas pipes with and without internal pressure at normal temperature were calculated as well.
It is shown that the tensile mechanical properties of PE gas pipes change significantly with the increase of thermal oxidative aging tem-
perature, internal pipe pressure and aging time, and the load at the breaking point drops dramatically. When the tensile properties of the
PE pipes decrease by 20%, the lives of the PE pipes with and without internal pressure at normal temperature are longer than 50 years.
The lives of the PE pipes with internal pressure are shorter than those without internal pressure. And under the test pressure of 0.1 MPa,
the lives of PE gas pipes with internal pressure are 9.6% shorter than those without internal pressure.
Keywords: Polyethylene (PE) pipe; Internal pressure; Thermal oxidative aging test platform; Thermal oxidative aging law; Mechanical

properties; Tensile test; Prediction model
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