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Research on Adhesion Force Test Technology of Simulant Lunar Dust Grain
under Vacuum and Radiation Conditions

WANG Zhi—hao, BAI Yu, TIAN Dong—bo, LI Man
(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

ABSTRACT: Objective To study grain adhesion force test technology suitable for vacuum and radiation
environment. Methods Grain adhesion force test technology was established by investigation, analysis and calculation.
First of all, the grain adhesion force test technology under atmospheric conditions was investigated, and the applicability
of atomic force microscopy testing method, centrifugal test method, electrostatic test method, vibration detachment test
method and laser test method was comparatively analyzed. Results All the existing test methods were not suitable for
the grain adhesion test in vacuum and radiation conditions. Focusing on the need of the test, the paper established the
adhesion force analyzing and testing method, which could give both the charge and the adhesion force based on grain
movement. Based on this method, preliminary design of test system and test device was given. Conclusion This test
method was feasible and could satisfy the demand of simulant lunar dust grain adhesion force test.

KEY WORDS: lunar dust; grain; adhesion force; test

USFEBEE: 2015-01-30; 1EiTJBH: 2015-02-17
Received: 2015-01-30; Revised: 2015-02-17
EZ N : T8E(1982—), 8, 0T, TN, F2ARDENE LRI DT SN

Biography: WANG Zhi—hao(1982—) ,Male , Master , Engineer, Research focus: lunar dust environment effect analysis and evaluation.



76 *o& 5

BT O 201546/

2 E7E 1969—1972 £E[H] S5 J5 58 1 T 6 AR
FAES5 By Bk T A 53R & BLH 2Rk i
JPRIGUC s Y TR . o e A R ) AR
r ELAT S ARPORG B | B O 75 Y 3R T, i AR R
GEH IR | B R RO R BE B4R B A i
HL 0. RS ARG R , i A2 0RL 55 448}
FRPRI RS 0, ST 5 1 T 2 45007 3 i R S 47 i 7
LR PESCHE

[ AMIFFE AR, 0 Ry LS B R4 S PR B 2
HA A HA WA FHER B Z R A . Adrienne Dove
SENA BT T ] AR BURLAZ B () A AR R T AR
FTRE HUREE | )2 0 27 R S 52 0 OB RG )
FFHEZE. Otis R. Walton™ B AL HT T H 2R (ARG
BEAREIE , A AR AT T A AR AR
TURE A LA 7, A 2R 1T REAH SC RO RS B ) (e A1
1) VA B v, g A iU ORLRY BT g e Ei B AR T
Cynthia M. Katzan & TE40 538 1 H 1 A S8 & N BT
AT ARz KU R & TR B b TR
SF i B R PR T AR 2R R BN 2R T R S AR
Stephen Berkebile S5 BF5Y T B.25 450F T K 1L 500
FKaw PR IA] ARG B 7, DA ARl R 32 802 ol T
M 73 | RS s 2 TR REAE FH 5 T

F 2B BRG B — 7 T T H AR 0B A B i)
FRRRE Chi AR R TEIE AR T2 ) | 55— 5 T 2 HH
THRFRMIREE , 22 5 B TR S R, 3
F 28 SRR AT T 7 A2 Y o DRI A e i ) A
P A2 R 5 2 B LA FR AT IR EE , R TE A AR A
PRI I BORERG R, A Ay i b S ke H 26 A
ZRRGR AR

1 FURLAG B ST B AR 3t e 53 4

53 T AR A2 UKD B 0 0T 3%
SrAT R T RS UKL K B 0 9 I35 12
AL BT 0 A CAFM) 5 2% B0 AT % |
F KT vk AR BTk OB T ik
TE MR L0 2 LR 1R A0l T
B S PR

1) AFM N7 1% o AR 00 i R 4 AR [
TEAE AFM YRR L A B i UKL S AR A =2 T
HEES , SRS M ST VR, 3R B 2 R AR TR FIHTI
SRy J7 2T DL RS A B & . AFMI
WARA ) SR Sl Ze an 18] 1 s, SCHk[6]F]
FHAFM 5 1200 T OO 5 A A3 1 )RS B

FI AU, S S B PR BT AT T A 20 I —
ARBHE S B SR IBORG 21 AFM JEUR 6 I8 FTR
FEN R —M, SR J5 55 — AR GRS e S 2 i 1 K
BRI B T BB L

s AU

it #o't

AFMER 2

P {d ARM BORE R I B 7R 7

Fig.1 Schematic view of grain adhesion force test using AFM
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Fig.2 Device of centrifuge test
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Fig.3 Device of electrostatic test
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Fig.4 Schematic view of vibration detachment system
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Fig.5 Schematic view of laser test system
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Fig.6 Principle of the test
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Fig.7 Schematic view of the test system
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Fig.8 Device schematic of grain adhesion force test in vacuum and

radiation conditions
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