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ABSTRACT : Planetary geotechnical investigation in charge of drilling and soil sampling is of a great importance in providing

extraterrestrial geotechnical information. Extraterrestrial subsurface investigation, which includes drilling, soil sampling, and sample

transportation, will be loaded in a lander or a rover. Scientists from all over the world are interested in the design and development

of a drilling system with various functions due to potential applications in planetary surface exploration mission. However, it is

difficult to build a fully functional drilling system in extreme environment conditions. This paper presents engineering considerations

for the design and development of soil sampling including drilling and performance verification in extreme environment conditions

in detail.
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(d) Trenching Tool

(c) Scoop, Small

Fig. 1. Lunar regolith sampler operated by astronauts in the Apollo
missions (Allton, 1989)
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(a) Apollo lunar surface dril (b) Surveyor lander with the regolith mechanics surface sampler

(c) Luna 16/20 with a shallow drill rig (d) Luna 24 with a deep drill rig

Fig. 2. Robotic regolith sampler in lunar exploration (Source: NASA, USSR Academy of Sciences, National Airand Space Museum, and China
Academy of Space Technology)
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(e) Chang’E 5 lander with a subsurface drilling sampler and a
surface excavating sampler

Fig. 2. Robotic regolith sampler in lunar exploration (Source: NASA,
USSR Academy of Sciences, National Airand Space Museum,
and China Academy of Space Technology) (Continued)
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Fig. 4. Robotic arm carried portable Ice—Breaker Drill with high
sampling flexibility and a suitable depth (Zacny et al., 2012)
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