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Fig. 1 Sketch of coring based on particle directional flow method
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Fig.5 Components of lunar regolith corer
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Fig. 6 Components of electromagnetic vibrator
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Fig. 7 Input and output characteristic of the vibrator
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Table 1 Performance parameters of lunar regolith corer
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Design of Handheld Corer for Lunar Regolith Based on Particle
Directional Flow Method

CHEN Huazhi, LIU Rongkai, MA Chao, JIANG Shengyuan

(State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Obtaining lunar regolith with primary bedding information is one of the important targets in lunar-landing and
manual sampling mission. A large resistance and low coring ratio will appear when using a conventional penetration-type corer to get
lunar regolith. An efficient solution is to discharge the lunar regolith particles that contact the coring pipe. The particles can flow
directionally on an asymmetric friction surface under vibration. Based on this method, a designing scheme of a handheld corer for
astronaut is proposed. The pivotal component structures are designed and analyzed in detail. The coring performance is studied by
using the numerical simulation software EDEM based on the discrete element method. The result indicates that the corer can increase
the coring ratio and reduce the resistance observably, compared with the penetration-type corer.

Keywords: lunar regolith particle; directional flow; asymmetric friction surface; vibration; corer

Highlights:

e A coring method for lunar regolith based on particle directional flow method (PDFM) was proposed.

e A designing scheme of a handheld corer for astronaut based on PDFM was proposed.

e The coring ratio of the handled corer increased by 22.8% than the penetration-type corer according to numerical simulation.

e The coring resistance approximately declined to 1/12 than the penetration-type corer according to numerical simulation.
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