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Analysis of the drilling load in lunar soil with critical size particles
ZHAO Deming » WANG He , GAO Xingwen, HU Ming
(School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To address the loading anomalies caused by critical-scale lunar soil particles during lunar soil
drilling and sampling, we investigated the payload of drilling tools in lunar soil containing critical size
particles from both experiments and simulations and revealed the mechanism of interaction between critical
size lunar soil particles and drilling tools, in the hope of providing support for the formulation of drilling
procedures and the inversion of lunar soil mechanical properties. The results show that the critical size
particle transport properties are highly correlated with the drilling load. The bigger the critical particle
radius is, the smaller the offset distance is; the bigger the bit load is, the more dangerous the
corresponding working condition is. The shape of the critical scale particles does not have a significant impact on
the size and change trend of the load but will make drilling tool shake by increasing the fluctuation of the load
curve, The jamming and plugging of drilling tools are mainly caused by the accompanying motion of the critical
size particles and the drilling tools, and the off-loading phenomenon is caused by the spiral motion of the critical
size particles around the drilling tools. Specifically, the amplitude of the accompanying movement of particles
around the drilling tool is affected by the change of the particle length-diameter ratio, and when the length-
diameter ratio is large, the load of the drill tool will fluctuate violently.

Key words: lunar soil; critical size particles; drilling load; transport properties; discrete element
method
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