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Impact analysis of landing conditions on space capsule’ s

impact characteristics

ZHANG Dapeng ,LEI Yongjun
(College of Aerospace Science and Engineering, National University of Defense Technology,Changsha 410073, China)

Abstract; Landing conditions of space capsule have a great effect on impact characteristics. Firstly, the analysis and simulation model of

space capsule was established and validated according to an available experimental data. Methods for explicit nonlinear kinetics analysis were used

to simulate the landing impact process of space capsule. And the significance effect and the influence disciplines of parameters related to landing

conditions on impact characteristics were analyzed by the orthogonal test design. Results demonstrate that the vertical velocity, the pitch angle, the

heeling angle and their interactions significantly influence the maximum impact acceleration, while the horizontal velocity and the rolling angle

rarely influence it. These conclusions can provide important reference to both the ground tests of landing impact as well as the structural analysis

and design.
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Fig. 1 The finite element model of space capsule
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Fig.2 The finite element model of space capsule
and landing bed
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Tab.1 Comparison of the results in different landing conditions
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Tab.2 Grade table of factors

K-
SR A8 X

1 2 3
A BHEEV./(m-s) 5 9 13
B KFEEV,/(m-sT') 0 3 6
C WHIA o /(°) -15 0 15
D fufsism g /(°) -15 0 15
E Bahfay /(°) -120 0 120

NFRRTTE, A ~ E 5350 3R % O
Vig JKFHE Ve M SR o M B AR B A
v, BT K, S5 TRSEPRIE O, WP
BERE AN TR EANR 2 s,

SRR A TISESSE M SE G E R

B3R [l Rl T o0 AR AR &R

Fig.3 Cartesian coordinates of space capsule’s

landing condition
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Tab.3 The head of table without interaction effect
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Fig.4 Relation of maximum acceleration a and

vertical impact velocity
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