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Experiment of impact performance of space lander footpad

HUANG Han', LI Jian-giao' , CHEN Bai-chao® , WU Bao-guang',ZOU Meng"
(1. Key Laboratory of Bionic Engineering, Ministry of Education, Jilin University, Changchun 130022, China;
2. China Academy of Space Technology, Beijing 100094, China)

Abstract; The impact effect emerged during the touch down process of space lander may influence the
safety of detection equipment and the reliability of the exploration mission. The effects of soil type and
compactness, footpad diameter and impact height on the impact performance of the footpad, including
impact depth, peak acceleration and force are investigated. Results show that the soil type and
compactness have the maximal influence on the impact depth, followed by footpad diameter, then the
impact height. The model of peak impact force was established, and the square of correlation
coefficient R2 was above 0. 9, which verifies that the proposed model can accurately predict the
footpad peak impact force.
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Fig. 1 Lander footpad impact test system
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Table 1 Parameters of test soils
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KEEWPHE  0.78 1.32~1.47 217 2.85 0.76
Vg R 0.17 1.42~1.49 140 1.79 0. 96
TYI-1 0.25 1.29~1.35 202 12.9 0.58
TYI-2 0.32 1.36~1.45 45 6.68 1.56
CE-3 0.22 1.02~1.64 260 21.5 0.92
JLU Mars-1 0.19 0.95~1.13  194.5  5.16 0. 94
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Table 2 Levels of factors for soil bin test
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Fig. 3 Data processing software for acceleration



i@

% 4 M 53

= B AR R A A X B « 1197 -

3 RS0

3.1 HERE

6 Ff 3 0 A5 1F R ol T B o o R
MERE R 4 B, RE 4978, TY
I-1.TYIl-2 F1 CE-3 ML 40L A 4 1) o o 38 5 1
BB K.JLU Mars-1 BRI K 5581 Jerb 7 H

M/ mm

0 140
70 o
By 60060 0 gt
(a) RBEVPHE
120~ ELRF
=100~
E g0 ™
® 60- \ . a
#H40- ARREF
£ 50
,Aﬁ% 800 700 120
700 T
U, " s gudes
(b) A ¥R

(c) TYII-1

P EE/mm
=

120
100
80 &%ﬁ:@.‘mﬂ‘

700
i 600760
I
(d) TY1I-2

140

120
0 ALl
60060 o0 &gfﬁ&'m

(D) JLU Mars-1

4 FAETEZFGETHERE
Fig. 4 Impact depth under different testing

soil condition
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Table 3 Change rate of impact depth under different

soil compactness %

Apfb R REERME A TYN-1TYD-2 CE-3 JLU Mars-1

KM 69.42  54.40 59.42 71.93 61.52 46.67
f/ME 52.94  15.28 42,22 41.90 17.23 22.84

SEXIE 60.35  32.27 51.27 61.31 35.69  37.01
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Table 4 Change rate of impact depth with footpad

diameter %
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Table 5 Change rate of impact depth with footpad

diameter %
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Fig.5 Mean peak acceleration versus with
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Table 6 Mean peak acceleration under different soil state

8

i Jokk

ARy TYIN-1 TYI-2
WA B ”

CE-3 JLU Mars-1

A% 33.4 25.9 28.5 20.7 31.7 33.5

S 41,9 33.5 42.3 32.9 36.0 39.4
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Table 7 Mean peak acceleration under different soil state
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Table 8 Value of model coefficients
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