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Table 1 Mean mineral composition of lunar soil at Apollo 16
lunar landing site
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Fig. 1 Micromorphology of simulated lunar soil particles
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Fig. 2 Particle size accumulative curve of simulated lunar soil
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Table 2 Sample dry density test parameters
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Fig. 6 Single-edge straight-line cutting load test platform
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Table 3 Six-dimensional force sensor measurement parameters
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Table 4 Single-edge straight-line cutting load test platform test

parameters
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Fig. 10 Sample temperature control device
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Fig. 12 Setting of boundary conditions for heat transfer simulation
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Table 5 Simulation parameters
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Fig. 13 Sample simulation cooling curve
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Experimental Study on Cutting Load of Simulated Lunar Soil Containing Ice

ZHAO Yu', JIJie’, TIAN Ye', DUAN Zhangqing', ZHANG Weiwei’

(1. Light Industry College of Harbin University of Commerce, Harbin 150028, China;

2. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;

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

Abstract: The fourth phase of the lunar exploration project is planning to carry out lunar soil water ice drilling mission in the

permanently shadowed area of the south pole of the Moon. It is of great significance to obtain the mechanical-soil mechanical

properties of soil water ice in the deep low temperature environment for the development of mining and exploration tools. Facing the

new research object of lunar soil water ice, simulated lunar soil with similar mineral composition and particle size to polar lunar soil

water ice was prepared in this paper for cutting test. The liquid nitrogen bath cutting load test platform was first developed and the

cutting test conditions of deep-low temperature lunar soil water ice simulators were established. On this basis, the cutting load tests

of lunar soil water ice simulators were carried out. The cutting load data under different cutting depth, different sample temperatures

and different sample water content were obtained, which can provide reference for the development of drilling sampling machine.

Keywords: lunar polar region; simulated lunar soil containing ice; low temperature platform; cutting test

Highlights:

e The simulated lunar soil of highland type in lunar polar region was developed.

® A straight-line cutting platform for lunar soil containing ice in low temperature environment in polar region was developed.

e The cutting tests under different working conditions were carried out and the load characteristics of cutting force were obtained.
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