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Abstract: The damage effect of the explosion shock wave generated by the explosion of the air to air missile war-
head on the aircraft skin structure is influenced by various factors, and the function mechanism is relatively com~-
plex, so that a large number of experimental and computational samples are required to evaluate the damage of
shock waves to aircraft skin structures accurately. The static explosion experiments of aluminum alloy reinforced
plates with fixed supports are performed, and their dynamic response and deformation patterns under shock wave
loading are analyzed. The finite element analysis software LS-DYNA is used to simulate the structural response un-
der explosive impact, and the simulation model is validated by comparing with the experimental results. The results
show that the target plate is prone to tensile failure with tearing at the fixed boundary when the hole area ratio of the
reinforced plate exceeds 1%y, and increasing the hole diameter or the number of holes enhances the risk of perfora-
tion damage between holes. The target deformation increases with the incident angle of explosion, and the target
deflection can increase by more than 30% when the angle increases from 30° to 60° at a constant explosion distance.
Key words: explosion shock wave; wall panel structure; dynamic response; numerical simulation; experimental
study

WmBH: 2023-11-13;  fEEIEH: 2024-03-12
BEMEE: TWCA974—), B, M4, iF5 5. E-mail: asriwbw@vip. 163. com
SRS HAER, FASC, T, A W BERAS AR v il S8 S 07 IO (], s TR RS, 2024, 15(5): 86-96.
ZHOU Jiayu, WANG Binwen, ZHANG Yu, et al. Experimental and simulation study on explosion impact of a typical wall panel

structure[J]. Advances in Aeronautical Science and Engineering, 2024, 15(5): 86-96. (in Chinese)



% 5

S A8 A - SR RE AR 45 Ky B A o oy S8 5 0 LS 87

0 35l

TR 5 b i s 0 M8 L O F s
JEWOT B R AT xR SR T BT B TRALAE A e
BN R I AN BE 5 AT R O SR R B
FEBACH A, RO 32 2 i i 25 35 00 U,
I 2 IS A 2 7 A e T P R K o ol 20 Ao
S o b eyl B 7 UL 0 O RE A
JE S R R A, SRR MR R | A A2 8w AR A A
2R AR [ J5 A A R O R AN TR AR R F T B
P B Fr n] RE 2 B AN [R] B8 i SRR 3 T A i 2
X B3 F b A g A o ol A8 AR R B4 e S T
5T .

L X 45 1 o o B840 1) BF 8 7 B A A A 2
T S 0 AT S BIL T L b, LT O N A R A
A bl R PR R AR T B A v el e ok 4 A
1 1 S5 43 AR AL v ol 90 B8 0 A ML AR 4 T T . A
BIF 5 oo 38 75 | 89 DR AR T 58 40 Jr T 34 0% 2 20
TG4 45 R BEAT T 05 H o M A S AR S A T
LA RKASTE B0 TE 25 5 X S e 55 T 92 36 Ry
TrEAS B T i 0 M A K e B A 45 R )
SR N1 D NI N S € 1 R L PR RO R 14
P (1 500 R AR 7 TR A AR AR D 5 3 RUER
BT IEWE ST T MR KA T B 2 45 4 9 2804 1% 3
Fr o R0 R, S T e A TR R = A5
F14 14T o SR PR AR T T BRORS 0 2E  AE R A 1 25 2
PO o 3= 25 R T A IR OT 5 I A0 T AL R
PUALIL % A o ol B8040 10 78 T A5 5, 98 1 L3 PN 3
M7 4 ey mT U ) 52 B A2 00, (H Bl A 52 B ik —
AN S AE AT /3 28 B Ak 7 A E T R Y i 2R
2L, AEWETE vh i AR P T T, 9 v A AT
T RURE 45 A AL R ) S P R S, e B bl D
k2 il 45 R R 558 R A AL T RIS R R RE B T ) 1)
4 K 5 AR BT o A — S5 X LR
a1 B4 B 5 A0 3BT APF 2R 9 A K o ol e B s T
(P T RE A o b o SO A7 LS M B 5% g A R
B 2GR 2 i o E RTS8 S T —F
T 52 B i RO i 2 385 ok I A5 E T IE E
24y 1 I 4R HE Rk T AL e B ) B A O
53 7 e S 558 g ith £ 5 FEAK BH O i — o TR
YRR 1AL T7 05 , O 38 i 2% 07 6 O FE 45 Y [) 45 2

il

20T MR KR B R X AL 3 405 2 R B R I S Y A
i 5 U A o S 5 A R OT A B T A Y
TR T A5 2 R A g K il T B TR A B
SRR SBT3 AR P A T TR R T 4 A R
{8 5 3 B A5V ST — 2 el OB AR T A
CHLE T A AL R A 4 AL R T S 3 L
] G B A BB A 5 WROBT HE 9T 1 R ARCTE AR A b
BT AE T BT AR A T A TR el 0 58 T AL
LSRR A IR LA

SR UL b P H bR A 8 7 — M A Ok
94T 2, A [ B 0 24 2 0 R R L H AR S M B
A, B AR I H bR A5 K 25 00 B G 07 B AT 23 5 R
H K S8 0 1 ™ R BE DRI R R OR R Y S e
TR SCHE S ERID SR L 25 B0 i bR A 8 A e
i F 9 38 W A AR R, TR R . AR SCR
JH 7 4 S 5 FAT BR OG5 B4 B9 T ik R T
S 56 295 2R R 22 6 i 14 ) 0 ASE 2R AF 0 i TR A 77 BE A
S5 R AR b il BT R AR T AR AR 23 PR AL
8 03 R K 24 22 {37 25 DR 3R 08 BE Al 45 ) 5l 285 )
F% 52 0 LA, LSS S T S 8 A ol 90 ) i R A D
FIEER Z5 R Y By 3§ fiE 2 %

1 SAEEMAERFRELN
1.1 L&t

AR SV T Y A B B 4 R G 1 (a) TR BE
M 1 7 8 7 BRI U B Al A Al A, A 2 ) GE At
14 0 EL AR 4 mm () B0ET 90422 , 042 o B AN £ ]
PR 1(D) iR o AR5 i 4538 1.6 mm &1
2024 fii 7S B A & MR, F R ST O 480 mm X
480 mm, i %% 5 °F- M B 4 B2 fik 95 23 mm, 41 &
1) iR

(a) 1E 454l &



88 i as TR

480
o
*®
X
=

A7 mm

(b)) AR A0 P S A S o7

16

=2
{ —

_L6 ..IU‘\ &5
) AL mm
(e) EMA
[ 1V TS T C RC R (S Y A R
Fig.1 Layout of wall panel structures
specimens and sensors location
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Fig.2 Experimental site layout and typical result
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modes in the experiment
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Fig. 7 Deformation failure mode of a perforated

target plate at an explosion distance of
0.8 m with 0. 6 kg explosive
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Fig. 15 Displacement distribution nephogram of four
16 mm diameter prefabricated hole target

plates with an explosion angle of 60°

(a) T=0.60 ms

(b) T=0.76 ms

(c) T=0.99 ms

P16 K24 5 T0 L M A B T A 7 SR A e b o 3 A
4% i iE
Fig. 16 Propagation characteristics of shock waves when
there is an angle between explosives and the wall
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plate with an angle of 60° explosion on back surface
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Fig. 18 Comparison of deformation results of

three types of plates
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