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Table 1 The relative density of lunar soil simulant

BRJE/mm LA /% bR H %
0 ~150 73 65+3
150~300 83 83+3

300 ~500 92 92+3
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Fig.3 Schematic diagram of auger drill
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Table 2 The grading of lunar soil simulant

HLAER/NMmm L
<0.01 6.75
0.01~0.05 12.50
0.05~0.01 56.80
0.1~1.00 16.45
1~4 4.25
4~13 3.25
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Table 3 The grading of lunar soil simulant
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Fig. 6 The Finite element model and boundary condition setting
in coring dynamics
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Design of Coring Dynamics with Shallow Loose Lunar Regolith

PANG Yong', WANG Guoxin', TANG Bin?, WANG Shuchao', ZHAO Zhongxian'

(1. Beijing Spacecraft Manufacturing Factory Co., Ltd., Beijing 100094, China;

2. College of Engineering, Peking University, Beijing 100871, China)

Abstract: Based on the unmanned lunar surface sampling return mission of Chang’E-5 drilling subsystem, the coring

dynamics of spiral drill in shallow loose lunar regolith were studied by experimental method and FEM. Research results are described

as follow:

the WOB (Weight Of Bit) , which is controlled by drilling parameters, is a key parameter in coring dynamics and

can influence the effect of coring; The relationship of powder discharge pressure and core resistance is a key factor controlling the

sampling effect of auger. Our results improves our understanding of drilling dynamics, therefore will help the designing drilling

system for chang’e-6 and other future deep space explorer project.

Keywords: auger drill; lunar regolith; stress field; FEM; coring dynamics

Highlights:

e The coring dynamics of Change’5 spiral drilling in low relative density lunar soil was studied.

e The key parameter influencing the sampling process in coring dynamics was found.

e The coring mechanism of spiral drill was clarified.
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