% 33% 456 wOE 5 W ik Vol. 33, No. 6

2013 4 11 A EXPLOSION AND SHOCK WAVES Nov. . 2013

XEHS: 1001-1455(2013)06-0662-05

iU FLER R R R AE i T R B E TR BN A i R

BRE . GRG TRE IHA
U350 T2 2 B MR 2% 5 R B 5 7 A S0 %8 A3 10008 1)

FEEE X D R A U ) LR AR T R K v ol D A A T B0 3 5 e B ) AT T SRR WY, S it
HERE e il AT X 2 bR [ LA ] AL AR A ST A A iy 0 L ARAS 1A AR R D AR R L i A
20T TR LA AR O s B L5 TR FLA AL AR AT SC R L 58 TO AL ARTE HR A b o B A T R B A 5L
FENL T T SO A O SR R A S T ORI FL AR A A th O SRR . W IT 4G SR AR S S RO R AR
o PR BB F S R SR, L A A R S BT AT AL AR A — LB R

KGRI« MR T s Bl AR R 5 o 4 5 TR AL AT AR

HESES: 0383.3 E R R 13035 NHRIRERG: A

TR AP LIb 2 R b WA e B W IR S5 R, a0 L R A A TE R S BR AR A . AR TR g
Ko whife AR FTR R BE QYA IE H7 25 B 28 W7 28, 3l 2w o i Yy g K g o PR, AR 225 3 X e 26
] BLHEAT TR G BIRIT ST N. Jones 551 T8 3k BRIE 70, 45 1T DU A [8 S B0 AT B ARCTE o o i 3 A T
AR ) Rk 5L IR A T AR T 5 R SR SR RIS AL R S 9 WE 5T A9 7 3 L F A T A [ e 2 2
MR SR AF T R SR AR B AR TR AR OO L ARAS T 5 SE 06 M B R AT B L BT B 45 2R 5 05 S XA
T A TR PO 30 20 o A AR I8 1 R I [l R AT T BRAE 20 A A SE SR B 5T, 15 2 T RS AR BT S RO S
YEvhifi B ZHOH I 25 A, skt E AN R A LS-DYNA XF LY-12 # AR 75 48 4 oh i BB 0 R i
AR TR SR B SR A T T B T3, A5 2 T RO R A S DA IR A i LR A

A KRR T F bR 9 45 S AR b R oot e v o B8 T B AR B AN [ % e DR R AL T
i S 15 e H ARV I — AT I [RBURE T . R S H bR 28 L, vl 2 P B 4 2 A8 g 1 0L
— 7 B B AL SR X 5 A 1 R A R, AL AR A — S R AR TR 5 — O T T AL AR A
7 IRE B AN A 5 A HT TR AR . DR e 15 T AL AR ARAH BE AT LSS AL 8 A o o A R A8 B 52 2% L AR
T i I o M S TR T SRR, e 5 T S R D

AR 3C AP Ry A [5E FL R R UL 2 AL B4 A R P 2 5 4 T 1 A5 B — S g A bl A 1
A ] P LA AR Y T B RE 3 ek T AL A LA AR 45 SR 0 e A L ST T T L AT Al TE FLEE AR
HH LU B BE (R 2 A 2 1 5, 255 P Ml A AR B8 BE 24 5 AT AR D ) SCRYSF- e AL AR B B2 A 5

1 KBEH

A E R 1 Fros . 405 BeH: S CE T KV M R B AR R b R AR B MR T [ e A T
AR bR S TR 2y BRUEKE 25 0 FER AR 0 0E B AR IR EE R AR PO S H=1 m,

YE2 KA 1 M RAEIE TNT, 2259 % 1. 60 g/cm®, Fild 1 kg AL 254 R 10~15 g #lifk
WRAYEZ, BB 2 mm 8 Q235 89 &% 4 mm & 2A12 2L TFAL T A A 4.9.16 A FL LA
2) JFFLER d 4394 4.6 F18 mm %5 3 FhIEA,

« Wi HHEI: 2012-06-29; f&E HHA: 2012-10-31
ELWE: BEXARBIEEETH(11032002);
BIERE S HARERE AR E A EE 4T H (ZDKT10-03C,ZDKT11-02)
EHEE AN BERFEA983— )L B oA . TR,



% 6 3 (B R 5 58+ TR FL LT A6 458 X ool g A R R 1) 3 25 o i 663

Detonator
Shore—t Charge

Standoff

Plate
Shelf

\ ///

1 s T E
Fig. 1 Arena layout

(a) Plate without hole (b) Plate with 4 holes (c) Plate with 9 holes (d) Plate with 16 holes
[ Q [ o [ 3 o © o o ° o ° © o o o o ° °
° o 3 ° ° °

o O O O 00O
o000
° o |e QOOOO

Y O 0O OO0
° of o ° ° & ol o
o jt°o #llood]loocog

o o [ o o o o o o o < © < < -

P 2 scgm AR T

Fig. 2 Thin plates for experiment
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(a) Q235 steel
Before the experiment

After the experiment

(b) 2A12 aluminum
Before the experiment
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Fig. 3 Pictures of targets before and after experiment
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Table 1 Deflection of plates centre after experiment
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Table 2 Parameters gained by analysis
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Fig. 6 Results of experiment and fitting curves
4 & %

AT SIS AR B T el BT X 2A12 SR Q235 WA REAS R FLBCRI LA Y 10 FRR A



666 DS 1 5 et i %33 %

B A b i AR TR 45 58 5 M) P T FLAE AR 55 T FL AT AR B4 B8 B2 XS L, A 21 T FL AT Al b s R B BE A AL RO
FLAR 938 25 LA 7 1 IO AL AR B8 B2 4 2 55 oAbl £L % 2 R AL AR A DG A 22 S T S B L Ak T Sy 1T
SCH V-l H AR AE $ K o o 0 280 P TR 1 b s B BE T A 5 IR 2R T LT A o ol B 2 A T T
TeAL I FL AR B 3l 2 e 1 L e AT SR e PR S B F AR B S

S E Uk :

[1] Jones N, Uran T O, Tekin S A. The dynamic plastic behavior of fully clamped rectangular plates[J]. International
Journal of Solids Structures, 1970,6(12) :1499-1512.

(2] BUARZR. 525 K25 A8 5 i th 5 M B R AR T o R B 52 [ D . 1 5¢ g 0 BT K%, 2008,

(3] EI5 WL, f7 B 4K vhl P/ AT ¥R A9 98 1 R T REWF 98 L) ). o 22 ) 22 23R, 2003, 13(3) :59-61.
Wang Fang, Feng Shun-shan, Yu Wei-min. Study on large plastic deformation response of target plate under explo-
sive blast wave[J]. China Safety Science Journal, 2003,13(3):59-61.

(4] sRiERD R0 LY-12 $UB7E R o AR T 00 094 IR ST e A [0 ). S8 101 3£k, 2008,27(5) 1 18-19.

Zhang Shi-chen, Mi Shuang-shan. Finite element analysis of LY-12 target damnifying by explosive shock wave[ J].
Ordnance Industry Automation, 2008,27(5):18-19.

(5] s, 1 B R, R 55 46, 23 SRR A A PR I8 SO T 4 A 170 98 PR A B S T [T . IR IR I Tl R 2 %2 4, 2007, 39(2)
310-313.

He Jian, Xiao Yu-feng, Chen Zhen-yong. Plastic limited deformation analysis of the clamped rectangular steel plate
subjected to air noncontact explosions[J]. Journal of Harbin Institute of Technolog, 2007,39(2) :310-313.

[6] Wu C, Hao H. Modeling of simultaneous ground shock and airblast pressure on nearby structures from surface ex-
plosions[ J]. International Journal of Impact Engineering, 2005,31(6):699-717.

L7] ATFESE. @R Fopd P 5 A ME T 0 S50 i B4 LD B 5T« B 5t # T K %, 2006.

[8] Altenhof W, Zamani N, North W, et al. Dynamic stress concentration for an axially loaded structure at discontinui-
ties due to an elliptical hole or double circular notches[J]. International Journal of Impact Engineering, 2004, 30

(3):255-274.
Dynamic response of thin plate with holes under blast loading”

Hou Jun-liang, Jiang Jian-wei, Men Jian-bing, Wang Shu-you
(State Key Laboratory of Explosion Science and Technology »
Beijing Institute of Technology, Beijing 100081, China)

Abstract: To explore the deformation features of the plates with holes under blast waves, thin plates
of two materials were prepared by adopting three kinds of hole numbers and three kinds of hole diame-
ters to gain the rules of deflection at the centre of the plates. A generalized deflection formula was
proposed by combining the existent deflection formula for the plates without holes subjected to blast
loading. The proposed deflection formula can be used to calculate the deflection at the centre of the
plates with holes.
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