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Experiment on high-speed sand continuous erosion characteristics of
CCF300/QY9511 composite laminates
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Abstract: Continuous erosion test was carried out for the CCF300/QY9511 carbon fiber/
bismaleimide resin composite laminate, and the mass erosion rate and damage law under different erosion
conditions were studied. It was found that the mass erosion first increased and then decreased with the
increase of the erosion angle. The peak erosion rate appeared around the erosion angle of 60°. The erosion
rate increased with the increase of the erosion rate, while it first increased and then decreased with the
increase of the sand supply rate. Laying plain weave cloth on the surface of the composite laminates could
enhance the ability of the composite material to resist low-speed erosion. However, the improvement effect

under high-speed erosion was not obvious. The main erosion mechanisms of composite materials
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accounted for the generation of micro-cracks, fiber breakage, fiber-matrix debonding, and matrix

deformation. The research clarified the removal mechanism and damage change law of composite

laminates, laying a foundation for subsequent research on erosion resistance of composite materials.

Keywords: composite laminates; bismaleimide resin; sand erosion; damage mechanism;

continuous erosion
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Fig. 1 Microscopic observation of sand used for testing
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Fig. 3 Schematic diagram of the clamping of the

composite testing specimen
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Fig. 7 Variation curve of erosion rate with erosion velocity
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Fig. 8 Variation curve of erosion rate with erosion angle
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Table 4 Test results of continuous sand erosion of plain

weave on the composites surface

RS pPIREE  WRAMEE RMCESURM R
(®) (m/s) R/ % R/ %
100 0.541 0.444
45 160 0.756 1211
220 3.001 3.325
100 0.796 0.639
60 160 1.056 1.68
220 3.846 4278
100 0.559 0.491
90 160 1.099 1.43
220 3318 3.886
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Fig. 10 Erosion results of composites with and without plain

weave reinforced surface
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Fig. 11 Macroscopic topography of the surface after erosion at different angles
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Table 5 Damage morphology size under different

erosion angles
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Fig. 12 Macroscopic damage morphology of composites at different erosion rates
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Fig. 13 Schematic diagram of the microscopic damage
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composite materials under different erosion angles
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Fig. 15 Frontal observation results of microscopic damage of

composite materials under different erosion angles
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Fig. 16 Comparison of microscopic damage morphologies of

composites with different erosion rates
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Fig. 17 Comparison of erosion micro-damage of composites

with and without plain weave fabric
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