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DEM analyses of horizontal pushing resistance under different gravity fields
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Abstract: On the lunar surface, the gravity is only 1/6g while it is 1g on the earth surface. Investigating the effects of gravity
has great significance to the optimization of excavator designed for lunar excavation. DEM is employed to simulate excavation
tests with different excavation depths and gravity fields. The effects of gravity on excavation force, energy consumption and
sliding surface are studied. Then the relation among excavation force, depth and gravity is fitted. The results show that the

excavation force and energy consumption increase with the gravity while the range of affected area decreases. The excavation
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force increases with depth.
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Fig. 1 Grains in lunar soil sample

[15]

% Koin—Fy  (1,220)
N
7 { 0 (<0
Fy
WAM
K 1
7
0
gl Egﬁun
i
ek %yl
(a) I 775w R
Vil
A _
Vil
Fy
Fy—F+KAug
K F;lmx =uKyuy
1
0 PR B,
(b) VI8 F3%m R
z
bl _
M
M~—M+K,A0
Kin M =K, Br16
1
_Kn 22
Kn= 2 Br
o HXEEBIf 0

(OR - 2-opES v

[ 2 $RARAREY J 0

Fig. 2 Mechanical responses of contact model
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Fig. 3 Distribution of grain size used in DEM analysis
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Fig. 4 Lunar soil bin model
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Table 1 Initial stress conditions of ground under different gravity

fields

ENlg |EHNT KPRy Ko RE SLERE e
1/6 o, =3.4%h o, =1.76h 0.504 0.18941
1/2 o,=10.46h 0, =5.22h 0.499 0.18939

1 o,=20.29h 0,=10.33% 0.509 0.18936

2 o,=41.85h 0, =20.45h 0.488 0.18927

5 o,=104.96h o,=50.39Ah 0.480 0.18904

10 0,=206.95h ©,=108.33h 0.523 0.18866
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