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Failure Mechanisms and Life Prediction of Chemical Pressure Pipeline Materials in
High-Temperature and High-Pressure Environments
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Abstract: The failure mechanisms and remaining life assessment of chemical pressure pipelines under high-
temperature and high-pressure conditions represent a core issue for ensuring safety in the petrochemical industry. Although
current research focuses on the multi-field coupling mechanisms of corrosion, stress, and creep, the understanding of
material damage accumulation rules in complex chemical media still requires further refinement. Studies have confirmed
that naphthenic acid corrosion, sulfide cracking, and hydrogen embrittlement are typical failure modes of chemical
pipelines. Accurate life prediction must integrate multiple influencing factors, such as medium composition and operational
parameters. Hstablishing a life prediction model based on multi-scale analysis holds significant engineering practical
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importance for ensuring the safe operation of chemical plants and formulating scientific maintenance strategies.
Keywords: Chemical pressute pipelines; High-temperature and high-pressure failure; Life prediction
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