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Influence of pipelines wear by mine backfill slurry

based on CFD-DEM method

He Wen' > He Gengfeng'
(1 School of Mining Engineering, Jiangxi University of Science and Technology, Ganzhou
Jiangxi 341000, China; 2 Jiangxi Provincial Key Laboratory of Safe and Efficient Mining of Rare
Metal Resources, Jiangxi University of Science and Technology, Ganzhou Jiangxi 341000, China)

Abstract; To prevent safety accidents such as bursting and leakage caused by wear in mine filling
pipelines, CFD-DEM was employed to investigate the wear characteristics of filling slurries on pipelines.
An L-shaped pipeline and a solid-liquid two-phase flow model were constructed to conduct numerical
simulation experiments. Particle size (0.001-0.1 mm) , slurry solid volume fraction (60%—-80% ), and
slurry flow velocity (2—6 m/s) were used as variable parameters to explore the maximum wear rate of the
pipeline under different conditions. The results indicate that both particle size and solid volume fraction

exhibit a nonlinear relationship with the maximum wear rate. At a particle size of 0. 1 mm, the maximum

* SCHEHS:1003-3033(2026)05-0113-09; Wk H W1.2025-12-24; 1&H5 H 11.2026-03-15



hoE " 2 R ¥ % R
- 114 - China  Safety

Science  Journal

wear rate is 13.4 x 107 kg/m’. There is a critical solid volume fraction of 70% , at which the maximum
wear rate was 7. 15 x 107 kg/m’; beyond this value, the wear rate tended to stabilize. The slurry flow
velocity shows a linear relationship with the maximum wear rate ; at a flow velocity of 7 m/s, the maximum
wear rate is 8. 25 X 107° kg/m’. The influence of each parameter on pipeline wear was ranked as follows ;
particle size > solid volume fraction > slurry flow velocity. The interaction between particle size and solid
volume fraction has the most significant impact, followed by the interaction between solid volume fraction

and slurry flow velocity, while the interaction between particle size and slurry flow velocity had the least
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effect.
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Fig.1 Filling system in a metal mine in Jiangxi
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Fig. 12 Response surface plots showing interaction effects of three parameters
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