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Fig. 1 Multiphase-flow erosion experimental setup

1-hanging slicer, 2-flowmeter, 3-pressure gauge, 4-control valve, 5-pump
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Fig. 2 Erosion morphology of No. 20 carbon Fig. 3 Erosion morphology of X80 pipeline strip
steel 10 narrow gauge (20~40 mesh) steel 10 narrow gauge (20~40 mesh)
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Fig. 4 Erosion morphology of No. 20 carbon Fig.5 Erosion morphology of No. 20 carbon
steel 5 narrow gauge (60~80 mesh) steel 9 narrow gauge (60~80 mesh)
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Fig. 6 Erosion morphology of No. 20 carbon Fig. 7 Erosion morphology of No. 20 carbon
steel 8 narrow gauge (60~80 mesh) steel 10 narrow gauge (80~120 mesh)
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Fig. 8 Effect of particle size on the No. 20 carbon steel Fig. 9 Patches erosion weightlessness contrast
narrow patches of weightlessness changes at different elbow locations
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Influence factor analysis of sand particles
on erosion of multiphase flow bends

BAI Li, ZHAO Ting-ting, SONG Cun-de, WU De-jun, MEI Dou, LIU Fen, WANG Tong
(China University of Petroleum. Qingdao 266000, Shandong, China)

Abstract: Erosion is a complex mechanical process, in which the pipe wall material is peeled off by
repeated impact of solid particles and then accompanied by corrosion. Serious erosion may cause
pipeline failure or leakage, resulting in economic losses and environmental pollution. In order to study
the basic pattern of erosion and main influence factors for multiphase flow bends, erosion experiment
of carbon steel patchs in pipe bends with water-sand two-phase flow was carried out based on self-
designed circulating pipes. Based on the analysis of flow characteristics in bend, and the observation
of scanning electron microscopy and the erosion rate of patchs, the main damage characteristics of
bend were obtained. The pipe elbow could be divided to four erosion section: outer arch wall, inter
arch wall and two sides arch wall. Mass loss of carton patch was obvious due to impinging solid
particles on outer arch wall while mass increase of carton patch was dominant due to oxygen corrosion
on inter arch wall. Impinging solid particles and oxygen corrosion were also existing on two side arch
walls. The parameters effect on the erosion such as solid particles sizes, sand percent and target
material property are discussed based on the tests. The first two effects would enhance patch erosion
rate. For different material property of patches, it was also different on the damage characteristics.

Keywords: sand particle; multiphase flow; erosion; influence factor; carton steel patch



