134 1 i TREE Vol.13 No.1
2022 4 2 A ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Feb. 2022

XEHS:1674-8190(2022)01-068-08

FRMEEGELESREEE RSN T RMES

EAE R ER, ML AL, R
(1. g AL A L R R TRAT e PR 1 5 A i AR B T A B AR S8 30 %, Rt 210016)
(2.7 5L A MR R 2 22 as W as A BoR ot L T 210016)
(3.fias Tolk 2ot as R A PR |l B At 210022)

T OE e W M T M8 ) T AR S A s 18 Y RO 5 2 T VI L S B G B A T P 3 T X s R
P PEREIEAT TS . (AT LS-DYNA A7 BR IT (5 3230 08 = 58 by 1 40 0 1 3t T80 T 2 45 ) 5 iy 8 oo P B 2R A %
FE BT 5 WU P 18T 694 365 T 2% F 5 1 BIF 5 e St T AS [ A o) XL ) 25 450 Bl G o ML RE AR S I o 45 2R 3R W] - 2 4
N B o ot St T T Al M T % A0 ) R R e 2 22 S AR/ T AR XU SR AR T AT o i e a2 S AR O 7 X
ZEAT T o SR T - 9 T AT RS 23 B 5 b S T A i) XU 90 G e R A e W K

KB S BRGE; LIRS R A IR OT; R Y

FESES: V244.21 X ERIRAD: A
DOI: 10. 16615/j. enki. 1674-8190. 2022. 01. 07 FRAZ(ERRS)FRIEE(0SID): |

Numerical Analyses of Heavy Equipment Airdrop with Cushion

Airbag Landing Process Impacting the Rigid and Soil Ground
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Abstract: The numerical results of heavy equipment airdrop based on rigid ground assumption cannot accurately
simulate the landing attitude of airdrop, so it is necessary to study the cushioning performance of airdrop under soil
ground. In order to study the suitable condition of rigid ground, the LS-SDYNA software is used to simulate the
landing process, and to compare the performance of the airdrop system under the rigid and soil ground. Meanwhile,
the effect of different lateral wind velocities on the airdrop impact performance is analyzed. The results show that
the difference of the maximum overload of the cargo is very small between the case of the rigid and the soil ground
when the airdrop system only strikes the ground perpendicularly. The difference is much greater and the deforma-
tion effect of soil ground is significant under lateral wind conditions. Therefore, soil ground should be used for simu-
lation with lateral wind. Under soil ground the larger of the lateral wind velocity and the initial vertical velocity, the
larger of the vertical peak overload.
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Table 1 Material parameters of soil model"
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+HEFRE/ (kg m ™) 2 350
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Fig.1 Experimental data and simulation results
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Fig.2 Airdrop model
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Fig. 3 Finite element models of airdrop
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Fig.4 Schematic diagram of grid densification of soil model
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Fig. 5 Airbag number and vent position
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Fig. 6 Vertical landing attitude comparison between rigid
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Fig.8 Vertical overload comparison of

cargo between two ground model
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Fig. 9 Vertical velocity comparison of cargo between

two ground model
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Table 3 Key parameters comparison of airdrop system

between rigid and soil ground
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Fig. 10 Rotation angle comparison of cargo between
two ground model
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Table 4 Working conditions list of soil landing

Case B/ (mes™ ) i KU/ (mes™ )
1 6 0
2 6 2
3 6 4
4 7 0
5 7 2
6 7 4
7 8 0
8 8 2
9 8 4
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Fig. 15 Comparison of rotation angle
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Table 5 Comparison of key parameters

Cas ﬁ%?ﬁﬂii&@ ﬁ%?ﬁﬂii@@kﬁ g /K- ac L
% /s FHEHE/(m-s™h) RKRE#H/g

1 0.204 0.83 6.03

2 0.197 0.90 6. 90

3 0.191 1.08 8.05

4 0.189 1.90 21.28

5 0.167 2.14 23.44

6 0.161 2.37 30.51

7 0.143 3.78 22.54

8 0. 140 3.82 28.97

9 0.139 3.85 34.46
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