R (R 330
55 37 % 2020 4E55 144 AEROSPACE SHANGHAI(CHINESE &. ENGLISH) 125

ETRIPAMAENEAN/NMTERES
BEdRMES SN

FAALK FELE AL E oM urA wEFE L asE
(LABKRSE NEAHSEE TRER,TH &F 21000052, LI E TR LA, L% 201109)

W OB AP AT E R @AM E S IR S AU B MR R A 0 4 B 3R T — AP AL TR 23 e BT R 0 LA XA
Bk FE, FRABERTMNBRTEG LT XETRE RSRBJDTELOREELSORTFE, HTHE
IHE B R 32 BORE BT RV A T A R BG4 iR etk T B R A0S ST IR A B0 ¥R, BT B Ao R 42 LA TRAE AY 4R
AP VL TR 32 o BT S B 0 BE B H 4B, TR T MR WA B R AR B BT RIS h AT, AT B A A
EDEM, M TR EIDHAE A G AL ENTERGRME, EBTHEKERETSRAEN NG ZABE, 24T
BANSBATFAE R G Hoh, R AV AT A B S AR K R AR R ERERES S, R
AR A RAE T AL — W R A A B SRR AR, AT R H R T R RAE B RAE A KR
A AR IR T AR

KR DT ERA R FTERM; 246 XA EDEM A RAFa %

HESEE: V4764  XEFED: A DOI: 10.19328/.cnki.1006-1630.2020.01.018

Simulation and Analysis of the Sampling Process of the Composite Asteroid Sampler

Based on Brushing and Grinding
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Abstract: In view of the unknown microgravity environment of the asteroid surface and the unknown mechanical
properties of the sample, a design scheme for the composite sampler based on brushing and grinding is proposed. The
sampler takes samples with a composite approach of brushing and grinding, and can improve the success rate of asteroid
sampling mission. In order to study the effects of the blade number of the brush wheel, the rotational speed of the brush
wheel, the feeding speed of the sampler, the soil parameters, etc. on the sampling efficiency of the sampler when
brushing sampling, the composite sampling advantages of grinding and brushing, and the driving torques during
brushing and grinding, the interactions of the sample particles are modeled, and the dynamics of grinding sampling is
analyzed. Based on the discrete element simulation software EDEM, a three-dimensional (3D) model for the sampler
is built and simulated to sample on the asteroid surface. The relationship curves of the sample collection masses and the
sampling time are obtained, and the effects of the parameters on the sampling efficiency are analyzed. The results show
that the larger the blade number of the brush wheel, the higher the rotation speed of the brush wheel, and the higher the

feeding speed, the higher the sampling efficiency of the sampler. The composite sampling method of brushing and
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grinding has a higher sampling efficiency than the single brushing sampling method. This study provides bases for

designing asteroid samplers, setting sampling parameters, and analyzing sampling effects.

Key words: asteroid sampling; brushing sampling; grinding sampling; composite sampling; EDEM simulation;

sampling efficiency
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Fig.1 General diagram of the sampler
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Fig.6 Simulation model of a particle
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Fig .9 Simulation results of the relationships of the

sampling qualities and the sampler parameters
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Fig.10 Simulation results of the relationships of the

sampling qualities and the sample parameters
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Fig.11 Simulation results of the effects of grinding on the sampling quality
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Fig.12 Change diagram of the axial torque of the brush wheel when brushing samples
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