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ABSTRACT: In order to improve the erosion resistance of the ball-throwing sleeve ball seat in staged fracturing of horizontal
wells, based on fluid mechanics and erosion theory, the paper uses Fluent software to establish the solid-liquid two-phase flow
erosion model of fracturing ball seat to study the ball seat erosion wear. This paper analyzed the impact of the ball seat erosion

in different angles of double cone structure and carried out the ball seat erosion test to study the erosion of three different surface
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materials of the ball seat. The numerical simulation shows that the erosion of the ball seat mainly occurs on the front cone

surface and the maximum of erosion rate occurs at the junction of the cone surface and the sealing surface. The reason is that the

diameter of the cone section gradually decreases, resulting in increase of the velocity and concentration of solid particles. With

the action of the inclined surface, the increase of kinetic energy will increase the number of impacts and cuttings of the cone

surface, increasing the impact force and causing wall material loss. Erosion test results show that in the erosion of three different

surface materials of the ball seat, the erosion resistance of the double-coated (organic coating + tungsten carbide coating) ball

seat is better than that of the tungsten carbide coating and the cemented carbide ball seat. When designing a ball seat with a

double cone structure, a reasonable selection of the angle of the cone can effectively improve the erosion resistance of the ball

seat, otherwise it will cause descending erosion resistance of the ball seat. When spraying the surface of the ball seat, the choice

of double coating has better erosion resistance than single coating.

KEY WORDS: solid-liquid two-phase flow; erosion wear; numerical simulation; ball seat; structural optimization; erosion
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Fig.2 Two-dimensional structure of ball seat
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Fig.3 Erosion cloud map of ball seat
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Fig.5 Erosion experiment process
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Fig.6 Macro morphology of each ball seat before erosion
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Fig.7 No.1 ball seat (tungsten carbide + organic coating)
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Fig.8 No.2 ball seat (tungsten carbide)
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Fig.10 No.4 ball seat (tungsten carbide + organic coating)

adh

FE 7 Al 1S EREYEHE R 0=360 m¥h, FRP
RF R 30%25F T vl 40 b, A A T 114 15 46
T OUH S P, A LR AL B R 2L e i
T, Ae i (FETERIEIGER ) Ab BB . 7E 0~28 h,
BRAEA TR R4 A ALUR 200 V%, R 88 Y
T2 o WAL IR 27 AR ) b T ARG S, [
R AR N IE M. 7E 28~40 h, BEZE it of
PRMERER T R, FERMRHE m s AR o R, BT
BWHR, BRBE MR, N 16h PG, 15
BROEE A 5 TR SR A Wi v, F 50 Ak 1 LA g v,

c 28h

Bl 5S8R (Bfbss)
Fig.11 No.5 ball seat (tungsten carbide)
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Fig.12 Loss of the total mass of the ball seat over time
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