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Tab.1 Treatment group and parameter table

AR RAR i BE T 56 e [ i AR b
CHD (pm) (b (10 *m*/s) (m/s) 73]
20~40 A 400~850 3 1.23 2.5 5
40~60 H 250~400 2 1.23 2.5 5
60~80 H 180~250 2 1.23 2.5 5
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Fig.1 Erosion rate relation with sand particle Fig. 2 The weightlessness rate of sand

experimental patch in the elbow
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Fig. 11 The change map of maximum erosion Fig. 12 The change map of maximum erosion rate
rate under different flow rates under different particle diameters
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Erosion Mechanism Analysis of Sand Flow
Passing through the Elbow Segment

BAI Li*, WEN Xiao?, LI Xiao-dong', WU De-jun*, ZHAO Ting-ting' , SONG Cun-de"
(1. China University of Petroleum, Qingdao 266580, Shandong, China; 2. Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Elbow and Valve and so on in pipeline are often subjected to sand fluid erosion inducing tube
wall thinning even leaking. In order to study the main mechanism of elbow erosion wear, a solid-liquid
two-phase flow pipe circulation experiment was conducted by using liquid added 5% quartz sand.
Experiment was divided into different groups according to the sand particle size, and was focused on
observing the erosion and wear characteristics of a set of carbon steel pasters mounted on pipe elbow
after 2~3 hours circulation. The erosion rate of each paster was calculated by weight loss method.
Then, the paster surface damage morphology was investigated based on scanning electron microscopy
(SEM). Furrows, indentation, scratch even circle etch pits are found on paster surface after eroding.
Energy dispersive spectrum analysis (EDS) shows the existence of a certain amount of iron oxides. It
is obvious that the damage mechanism of paster surface includes not only the mechanical actions such
as cutting, extrusion and second impact due to fluid passing through elbow segment, but also the
coexisted erosion action. Both mechanisms have different manifestations in elbow segment and are
affected by particle size. Numerical simulation verifies the flow field pressure and particle distribution
characteristics of two-phase flow erosion. Results show that damage mechanism on the outer arch wall
of elbow is controlled by particle impaction, while corrosion is dominant on the inner arch wall of
elbow.

Keywords: elbow; erosion; solid-liquid two-phase flow; damage mechanism; particle size



