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SHPB Test of Lunar Water Ice Simulant and Analysis of Reflected

Wave Characteristics

unxiao » aojun » unyue , unqiang engpeng » unwel ,
XIAO Junxiao', PANG Baojun’, TANG Junyue', CHI Rungiang’, CHEN Shengpeng’, LIU J i
TIAN Ye’, ZHANG Weiwei', JIANG Shengyuan'

(1. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China; 2. Hypervelocity Impact Research Center,
Harbin Institute of Technology, Harbin 150001, China; 3. Light Industry College, Harbin University of Commerce, Harbin 150001, China)

Abstract: For the high-strength lunar water ice fabric, it is usually necessary to use high-frequency percussion drilling and
penetrator to achieve in-situ detection. There is a complex dynamic mechanical relationship between the detection equipment and the
lunar water ice. The submerged equipment should fully consider the dynamic mechanical properties of the lunar water ice during the
design process. This study proposes an experimental method for testing the dynamic mechanical properties of ultra-low temperature
lunar water ice simulation samples by using a split Hopkinson pressure bar (SHPB) . For three kinds of lunar soil water ice
simulants with different water content under extremely low temperature of —170°C, the dynamic mechanical characteristics test was
carried out using low temperature SHPB. Through the analysis of the test results, the intensity parameters of the lunar water ice
simulants under different strain rates are obtained, and the law of the enhancement effect of the lunar water ice strain rate is
summarized; combined with the spectral characteristics of the reflected waves of the SHPB test of samples with different water
content rates There are obvious differences in the characteristics, and a method for identifying the water ice content of the lunar
regolith based on the characteristics of the impact reflection wave of the drilling tool is proposed. The results provide an effective

reference for the development of China's lunar water ice material exploration-collection-using detector system.

Keywords: lunar polar exploration; simulated lunar water ice; SHPB; dynamic characteristics; identification method

Highlights:

e Propose a test method for the dynamic mechanical properties of ultra-low temperature lunar soil water ice simulants.

e C(Carried out the dynamic mechanical characteristics test of lunar soil water ice with different water content.

e Based on the characteristics of the shock reflection wave of the lunar soil water ice, a method for identifying the water content of

the lunar soil water ice is proposed.

[FriE4iE: Mok, ELFR: X F]
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