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Fig. 2 Expansion of cylindrical shell at different moments
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Fig. 4 Velocity and displacement profiles of 45 steel cylindrical shell
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Fig. 5 Velocity and displacement profiles of LY12 Al cylindrical shell

3 HERMEXLREREER

Bt o0 b A BB AU A ST ) = AR O X N Y SE B T ST . X T IR RR (Co) iR R R
o R B Ao MR AR BILARAS 45 BOAE Fe 7 MR I 2T 14 3 A5 2 K W 2L B L IO HILRE 3% S 40 Bk B D
I A0 B B, DRI AR AN 45 SR 7 I 2 THE SRR BE N M7 ML RAR . X T A UZ (G CO Y IE L 56 88



950 5% 1 5 i bin ERVE S

A IRARBLIC IR AR AT 45 BOAE T M I Ik B 4 2547y, HRB i X JBbL %858 29 R 2 3015 45 M kEFE AR B
FRAE . XHCRAER AR 2 6 IMV XOUHL. ARWTF .2 & X LAY Ml 307, LML B IS A & /Y B
B3 mLEEBEIKA AR 0.87 m KR A N 1,41, 12 F 085 4 8 ke W 25 T8 1w 1)
1 o E X OB B & B0, 7 B2 e X OBAL LA B R & iR — 8 JE B 40 A, 1H SR BE 5% i o
BB Xt B 11 W R AT 5 L R 1 5 o

Bl 6 25 T HFI] 1219, 0 ps AR T S50 FEE AL ) 20 245 BUR , 3 2 2% R W90 1R R F ¢
LR S RUBE R TR AR 1) 2 SC L 3R A5 45 AR SR B R AR T A B AL (B 6 (a) L (b) AT Co) i 3k T 7R 1
LB M TR AR N Co JCyE B C, s TRRAE e 0. 65.0.53 FRERN 0,44, FILLHIZIE T 45 4K
HE 72 1) A4 1) B Bl L ELR 2SR R 45 B9 00 2 8 R AE JC IR RS . A0 T AN IR EUR IRA TR T TR N
AFe=0.53 8% 0. 44 B, TR 45 WA R DA K REUE TR E "Wk . B 6(D~ O %
A [ i 220 14 BC(E AR DL 45 5 L fe AR T A 8 A (TR v i Sk T ) 1) T 7 A 55 S 6 4 SR W) & 44T

K7 450 T f ] =24, 0 ps B ZIA9 5256 5 BUEB L EDE H JR/R T Cof C PIRURE, GRS/
SR E ST XOGHLE A B H S 25 1A L 78 B 2 45 SR ST R T O B0 2
Ui 1 CORAS TR X R R 7 R S0k IF S B b RS T X T Co il CURES 45 8 R 5%
O e WA AR TN 2 SR KT H e=1. 03 M5 H e=0. 79, F{H A1) 55 52560 45 5t Wy 4 5
B, AFUER (A DL A B REE J5it 5 GTBR 0L VR M R H )2 24 ol T R B ARG, T DA XOBALI R #) .

6 ANRLAR T L8 5 HER L E (=19.0 ps)

Fig. 6 Comparison of deformation between experiments and simulations at t/=19.0 ps
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Numerical simulation of influence of constrained layer on expanding

deformation of metal cylindrical shell

Ren Guowu, Wen Shangjie, Zhang Ru, Guo Zhaoliang, Tang Tiegang
(Institute of Fluid Physics, China Academy of Engineering Physics ,
Mianyang 621999, Sichuan, China)

Abstract: In this work we investigated the influence of the constrained layer, composed of metal alu-
minum and polyurethane foam, on the expanding deformation of a metal cylindrical shell using nu-
merical simulation, obtained the velocity and displacement profiles for 45 steel and aluminum affected
by shock wave, and compared its simulated dynamic behaviors under the influence with those from the
corresponding experiments performed using a high-speed framing camera and medium-energy X-ray
photography and found them in good agreement. The findings obtained here provide a quantitative un-
derstanding of the constrained layer in terms of its influence on the expanding deformation of the met-
al cylindrical shell subjected to the high explosive loading.

Keywords: cylindrical shell; constrained layer; expanding deformation; X-ray
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