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Evaluation of Landing Stability of Lunar Lander

Considering Various Landing Conditions
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Chonbuk National University™™, Korea Aerospace Research Institute™”

ABSTRACT

In this paper, landing stability evaluation of lunar lander considering various landing
conditions was performed. The status of landing stability of the lunar lander is classified
into stable landing, conditionally stable landing due to sliding and unstable landing due to
tip—over. In particular, the quasi-static tip-over equation was rearranged considering the
phenomena of lowering the center of gravity and extension of foot-pad interval of the
landing gear. These results were compared by finite element model analysis results using a
commercial software ABAQUS and its validity and accuracy were verified. The verified
finite element model was used for examining the tendency of various environmental
variables such as landing conditions, friction coefficient, lateral speed and slope of ground.
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Fig. 1. Configuration of lunar lander
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Fig. 3. Finite element model of lunar lander
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Table 1. Specification of lunar lander model
Body 35.02
Mass Strut 2.96
kal (Primary+Secondary) x 4set = =
9 Dummy mass 195.22 i
Total 242.08 Coeesmn
MO Iy 91.98 '--—-_-___________H_
5 lyy 91.98 —
[kg/m?] | 8205 _
2z : (a) 2-2 Landing
Length between foot-pad 14121
(2-2 Position) '
Length betvygen foot-pad 1996.3
Size (1-2-1 Position)
[mm] Length of Primary strut 609.9 4 p: 48 'S
Length of Secondary strut 940.1
Height of C.G 789.5 B
Radius of Al-honeycomb 22 ===
Length of Al-honeycomb(La) 297.8 '“‘11___5____“1“
FE | Node 491
Model A ;
[EA] Element 431 (b) 1-2-1 Landing
Fig. 4. Configuration of lunar lander
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L SAFTEAS 1A% Fof=tel A quasi-static tip—over equation
h#: FAFTTIAE aegh @R AT =]
Tip—over angle
G2 FA 0 FHAZTAAE DA Fs o, Equation 2-2 Landing | 1-2-1 Landing
2-2 ZEAA] 4$ L-1412 mm, h=789 mm, Pham’s Eq.5] 41.80° 51.65°
1-2-1 F5AA2 4% 1L=199%6 mm, h=789 mmo] Proposed EQ. 55.09° 63.21°
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Akl Al welt dAs A W gaq g 244 dA¥dage Azng
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Arpel wmme g el Aol ok ATE Zol7k 6] 191 EAA A HE wy Zns
A g kel gl 2-2 AHAANA Y] ARTYLERY o 2 A
2 B + Uk ma GRAHA S 4
sl A whAAFTE e el Auw w
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Zud A WA Ae BT 5
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7h A Y. dFvE sYUss £¥ska A
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