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Sandblasting Erosion Characteristics Based on
Coupled CFD-DEM Method

ZHOU Dapeng MA Xuedong CHEN Yan
(School of Mechanical Engineering and Automation, University of Science and Technology Liaoning,
Anshan 114051, China)

Abstract: The research of traditional sandblasting is mainly based on experience and lacks of theoretical support, so the erosion wear
law and influencing factors of sandblasting technology are simulation studied. On the basis of CFD-DEM coupling, the Archard wear
model is introduced to solve the erosion process of sandblasting gas-solid two-phase flow on the flat plate, and predict the impact state
of particles and the effect of erosion area. The effects of different jet angles, sand particle size and sand supply rate on the total erosion
depth of the flat plate and the variation reasons are studied. The results show that the shape of the erosion zone formed by sandblasting
on the flat plate is basin shape, but it may be elliptic or circular due to the different jet angle. In the control of single-factor variable
conditions, the total depth erosion with the injection angle increases first slowly to the peak, followed by a basically linear decrease.
Therefore, sandblasting operations should be maintained as far as possible to tilt the angle of injection 50° is appropriate. In addition,
from the energy point of view, the injection angle of 50° when the normal-tangential cumulative contact energy are relatively large. At
the same time, sand particle size in the range of 0.25 mm <d< 0.55 mm, the total depth erosion decreases fastest. The total erosion
depth increases in a linear gradient with increasing sand supply rate. This paper provides a feasible research method for the
sandblasting process in the form of numerical simulation and experimental verification.
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Sandblasting gun adjusting bracket

iiiiiiiii (? ;iejeijii] % j00|n \
| b p—
i c%\ A X
| ~ O ’\
00

a

,,,,,,,,,,,,,,,,

Mass flux control valve

Pressure regulating valve
o
=

S "~ Water extractor

|

@i >/Air compressor

RS Rl VN WAL b1 RE Y

Fig. 1 Schematic diagram of pneumatic sandblasting system and erosion mechanism
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Table 1 Technological parameter

Sandblasting process parameter Value
Inlet pressure / kPa 600
Outlet pressure / kPa 101
Jetangle o/ (°) 20-90
Sand particle size d / mm 0.25-1.4
Sand supply rate s / (kg * ') 0.03-0.11
Distance from nozzle outlet to plate / mm 15
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(a) Contour of plate pressure distribution
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Fig. 5 Variation of numerical simulation pressure results of air flow impacting surface of flat plate
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Meast Result
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Fig. 9 3D profile and height difference of three points (a, b, ¢) at middle line of plate erosion area of experimental
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Fig. 11 Plate erosion contours and sand movement distribution state under different jet angle (s=0.07 kg /s, d=0.55 mm)
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under different jet angles (s=0.07 kg /s, d=0.55 mm)
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energy and total erosion depth under different

jet angles (s=0.07 kg /s, d=0.55 mm)
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Fig.14 Variations of total erosion depth with sand

particle size under different sand supply rates (a=90°)
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Plate erosion contour and particle movement distribution state under different sand particle sizes (a=90°, s=0.07 kg/s)
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Fig. 18 Plate erosion contour and particle movement distribution state under different sand supply rates
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