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Evaluation of chemical pipeline lining damage by multiphase flow erosion

Yang Jianbiao(Shenhua Engineering Technology Co. Hefei Anhui 230000, China)

Abstract: Under the continuous impact of multiphase fluids, the linings of chemical pipelines are highly susceptible
to damage, and their evolution directly affects the service life and operational safety. Multiphase flow erosion involves three
action modes—solid — liquid, gas — liquid, and solid — gas—and is further coupled with turbulence, particle impact, and
chemical corrosion, giving the deterioration mechanism nonlinear and complex coupled characteristics. This paper evaluates
the issue from four perspectives: fluid dynamic mechanisms, material response behavior, damage prediction approaches, and
protective technologies. The results indicate that flow field patterns, particle concentration, and impact angle are key factors
controlling the erosion rate, while material hardness, ductility, and interfacial strength determine the accumulation and
progression of damage. With the advancement of numerical simulation and digital monitoring methods, lining damage can
be identified at an early stage in multiple dimensions, providing a reliable basis for life assessment and risk management. The
author argues that this phenomenon should be regarded as a comprehensive problem of fluid dynamics, materials science,
and structural mechanics, and that a refined evaluation framework should be established through multiscale modeling and

interdisciplinary integration to ensure the long-term stable operation of chemical pipelines.
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