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Wear Analysis of Hydraulic Lifting Elbow with CFD-DEM Coupling Method

LI Peilin'?, WU Yang®, SUN Jiazhao'*, HU Yingjie', MA Xinyu*
( 1.Southern Marine Science and Engineering Guangdong Laboratory ( Guangzhou) , Guangzhou 511458, Guangdong,
China; 2.School of Civil and Transportation Engineering, Guangzhou University, Guangzhou 510006, Guangdong,
China; 3.State Key Laboratory of Coastal and Offshore Engineering, Ocean University of China, Qingdao 266100,
Shandong , China; 4.Shenyang Xinlan Ocean Engineering Co. , Lid. , Shenyang 110167, Liaoning, China)

Abstract; Aiming at the erosion failure problem of 90° elbows in deep-sea mining systems, a study was carried out on
the wear evolution mechanism under the coupling action of solid-liquid two-phase flow. In combining with the CFD-DEM
two-way coupling method and analysis of variance (ANOVA) , the influence weights of pipe-to-particle diameter ratio,
initial fluid velocity, and particle shape on pipe wear were quantitatively evaluated. The results show that the influence of
single factors on the maximum wear rate of the pipe is in the following descending order; pipe-to-particle diameter
ratio > initial fluid velocity > particle shape; while the influence of multi-factor interactions on the maximum wear rate is
also in the following descending order: initial fluid velocity and pipe-to-particle diameter ratio > particle shape and
pipe-to-particle diameter ratio > initial fluid velocity and particle shape. With a lower pipe-to-particle diameter ratio, the elbow
suffers severe overall wear, with peak wear concentrated in the middle section of the elbow; with a higher pipe-to-particle
diameter ratio, the elbow has its peak wear presenting in the upstream impingement section, with the wear rate in the
middle and rear sections of the elbow in an obvious declining trend.
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Fig. 14  Comparison of particle drag force in conveying elbow with different D/d ratios
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