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Abstract: Fast and efficient separation of broken particles is directly related to the efficiency in the process of particle impact drilling.
For this purpose, this paper put forward a new idea of utilizing the centrifugal force of particle rotation and the air drag force of an
external injected air flow to separate sound and broken particles. On this basis, we designed a particle separation device composed of
a separation device and some induced draft fans. The separation effect and influencing factors of the separation device were studied in
experiments through adjusting the motor rotation rate and air volume of draft fans. The following findings were obtained. (1) The
grading efficiency and separation capacity will be decided by the steel particle dispersion; and a bigger force field can help create fa-
vorable conditions for better dispersion. (2) The faster the steel particles rotate in the separation device, the higher the grading effi-
ciency of the separation device; the larger the particle size, the stronger the grading efficiency and capacity of the device. (3) The rel-
ative content of broken particles in the mixed particles affects the grading efficiency, specifically the less the broken particle content,
the higher the grading efficiency will be. Experimental results also validated that the designed particle separation device can effectively
separate the sound and broken particles. This study provides mechanical and theoretical support for the realization of particle impact
drilling technology.
Keywords: particle impact drilling, particle separation, separation effect, grading efficiency, influencing factors, design, capacity,
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