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Abstract: The effects of high-temperature thermo-oxidative aging on the mechanical properties and service life of
welded joints of polyethylene (PE) gas pipelines were systematically investigated. The changes in tensile strength, impact
strength, and storage modulus of PE welded joints at different aging times were evaluated through tensile testing, impact
testing, dynamic mechanical analysis, fracture morphology analysis, and Fourier-transform infrared spectroscopy. The
results showed that high-temperature thermo-oxidative aging can significantly reduce the mechanical properties of welded
joints, with the reduction being particularly pronounced at 120 °C. Microstructural analysis revealed that the aging process
induced an increase in internal cracks and intensified oxidation reactions, further compromising the load-bearing capacity
of the welded joints. FTIR spectra revealed oxidation products formed during the aging process, such as —OH and C=C,
further confirming the oxidation reaction in the material. These findings provide a reference for the engineering
application and safety maintenance of PE gas pipelines.
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