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Erosion Behaviors of 45 Steel by Ultrafine SiC Particles Under Normal Impact Condition
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Abstract: This paper studies the erosion behaviors of ductile materials such as 45 steel and 7075-T6 alumi-
num alloy impacted by ultrafine SiC particles. Abrasive dusts of 45 steel were captured by magnet. Abrasive
dusts and the eroded surfaces of 45 steel and 7075-T6 aluminum alloy were observed by scanning electron mi-
croscopy (SEM). The weight loss of 45 steel was measured, and the variance of erosion rate under different
conditions was analyzed to give a clear understanding of the solid particle erosion of ductile material. X -ray
diffraction method was adopted to measure and analyze the compressive residual stress on the surface and along
the depth. Results show that deformation dominates the eroded surface and deformation level is related to the
hardness of the target surface. The abrasive dusts are extruded by successive impact of the particle. The ero-
sion rate caused by ultrafine SiC particles is found to be relatively small, and the erosion rate increases with in-
creasing SiC particles amount, and then decreases. The surface residual stress caused by ultrafine SiC increa-
ses with increasing SiC particles amount, and then decreases. The influence depth of compressive residual
stress caused by ultrafine SiC particles is about 10 um.
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Fig. 1 SEM observation of the SiC particles
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Fig. 9 Schematic diagram of surface extrusion by solid particles
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