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Abstract: One of the crucial goals in the overall design of a walkable lunar lander is to reduce the impact load
during landing and achieve a compliant drop so that the body structure and payload can be well-protected. In this paper,
a walkable lander is designed, and the energy absorption characteristics of the energy-absorbing/driving integrated
buffer of the lander are analyzed. First, three types of aluminum honeycomb materials with different specifications are
selected for static pressure tests. Second, the obtained data are plugged into the effective energy-absorption model of
honeycombs to optimize the collocation of multi-level aluminum honeycombs. The simulation and verification with
ANSYS/LS-DYNA suggest that compared with two traditional aluminum honeycomb material buffers, the optimized
three-level honeycomb buffers have better compliance and safety. Finally, the ADAMS software is used to simulate
and confirm the overall lander. The results show that the overload curve exerted on the mass gravity center is smooth
and supple. The work in this paper can provide technical support for future manned lunar landing and lunar surface base
construction.
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Fig.1 Mechanisms of the new type lander
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Fig.2 Buffer drive integrated buffer
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Fig.3 Diagram of different directions of aluminum honey-

comb materials
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Fig.4 Inverse acceleration curve of the detector'?

R1 RESMHSHY

Tab.1 Aluminum honeycomb material parameters

JP| Y | MEOCIR S/ | MoCI R/ | M AR | MRS AR/ | R/
5| Mk mm mm mm mm mm
1 | 3003 0.04 6 184 50 100
2 | 3003 0.05 6 184 50 100
3 | 5052 0.05 6 184 50 100
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Fig.5 Static compression test of aluminum honeycomb
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Fig.6 Specimen comparison before and after compression
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Fig.8 Analysis model of hexagonal honeycomb structure
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