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Research on the resistance characteristics and life prediction model of slurry pump impeller
Hui Liu
Shijiazhuang Hongchang Pump Co.,Ltd.

[Abstract] As the core equipment for conveying solid media, the impeller of the slurry pump is prone to
nonlinear wear under strong abrasion and high resistance conditions, resulting in performance degradation and
shortened service life. In response to the difficulty of traditional methods in balancing complex working
conditions and multi physics field coupling, this study takes the impeller resistance characteristics as the starting
point and uses CFD—DEM fluid structure coupling numerical simulation to reveal the dynamic impact
mechanism of particle collision and turbulent pulsation on resistance distribution; Combining the time
coefficient method to modify the wear prediction model, a hybrid life prediction framework is proposed that
integrates physical constraints and BiLSTM Attention deep learning. Experimental verification shows that the
prediction error of the model under variable concentration and particle size conditions is reduced by 42%
compared to traditional methods, providing theoretical support for the optimization design and intelligent
operation of slurry pumps.
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