%520 % 454 wOE 5 W ik Vol. 29, No. 4

2009 4 7 A EXPLOSION AND SHOCK WAVES Jul. s 2009

XEHS: 1001-1455(2009)04-0356-05

1R A ST TR SR B SRR O B 1 IR

Kiea, EEE,HE R
CRJFHE T R0 2 54 E2 TR . g KJE 030024)

T R T % 440 e 5 Je AR TR AR KE 3R for T M sh S i Bz L R A AT T s 4R R G0 O AT A AR R
AR T AR M A 1 P A AR e T I AR A i et SRR 1 R T R R O S AT T IR SR AT L IR R 2
B TR RUSE ) 245 224 o R AR % HL o 7 52 W HE AT T R EEDE S . S IS A MT A SR S LI A R A T

SEER : [EA 25 Bl N7 5 o A AR 5 8 R I 5 A8 TR 2R AR =X

FESZES: 0347.3 EfRFERMRE: 130 - 1570 XEKARERD: A

1 35

HER A S AR T 4508 AT R L B T 5T 32 B AR SR ) e . RO ST B T R A AR L S
7 55 Ak M AR A KA B R AT, S, B Menkes 8857 % [ SCER R HEAT O 5 R BURAT 3 Fh SR OB, B R 0B R
e OB L) | I S0 B F A 2 s X 1) AR 11 52 o 9 B U0 2k A CRE X TID o =2 7 B AR 00 O Al B i 52 25 vt SR
R TR R, A KL AL R IR TR M S R AR i T A T T RO WP % L T 7E B8 4 3 4F T T /Y
WA RA R . N. A, Fleck %5007 3T 5082 (19 45 M Jb7 of 18] 328 /15 T € 505 AR 11 S A g Jo B 18], 2 57, 17 et B2 L IR A 11 348
NISAPERER L J. W. Hutchinson 45 X 48 KE 20 £ F R ST A IR R 58 199 S0 AR 0 98 o 1 BB HEAT T X 1L, L T AR 11 T2
JE E R B TT B K B L B R X AR S BAR S X B A AT R R I A RS R B AR B AT T RIS . E X TR
I AT T B 3 T I SN T AR AR T R RS B SR T SRR D

ARSI U IO A 7 A A0S 00 R 96 65 SR S AR T R A 43 1 TR 7R 52 10 o B 0 A7 R e 5 SRS AR Y 7 T R 2 AR
2 XS AN [ 5 2 AT AR AN [ JL ] R S B2 1 e 5 50 2 LA B M 24 2 ek 6 Sl sl A 8l 0 iy o 1) 2 i 2 AT R e E 5L O 5 Hg
I M a5 R IEAT He A AR R O FETE A b R RE RO AR IU AL B RS

2 XWHIE

2.1 iR

et AR LR 2 )2 TSR AR e 8 e TS SRR 2 T B, AR B JE N 2O Hexcel 2 B A P 7S H1 TR 41 4 5 L MR RE S BOTT
W% k(12 1T 2 BEAR f R AL IR LY 12 5 AR A RS i CPEBEAE 2 T 2024) , PR i E=72. 4 GPa, 5§ YJ#
it G=28 GPa,J{AM tk v=0. 3, JE Il E 6, =75 MPa, TAHERE £ 518 0.5.0.8 1 1.0 mm, J7IB 51463 Je ik 13
KL =300 mm . A B2 EE c= 12.5 mm., %5 hAF S EEE (3. 18, 3.79 Ml 6. 35 mm) Flif1 J& £(0. 018,
0.025.,0.038.,0. 051 F10. 066 mm)HGH 7 MIL, R 3 FE EE Ay H AR , 3L 65 60 A Jetitiid 14 .
2.2 KHEHhEMNE

SCER A AT R R G AL LR ENE 1 iR, B RGFE M=140. 75 kg, ¥ R=4.38 m, K
T ORE AR 7E R e R b i 32 B o A TSR R — R EOR B MR R T 5%, LI T=3.4 s, 1M 2na<
110 mm, #EME AL 1.5, B4 B AR . KEL A TNT, 2% Hl 8 o BE A B 42 K S0 45 /9 18 A 4, % 5 78
1.50 g/cm® LA b 0 FE AR 9 IE BT 7 H o0 200 mm b 5] 4 .

& I LD1625-200 3007 B % 8% & I 5 188 28 48 (9 1 A% B (] it 2, 3145 A I TR A2 3% 4k an 181 2 s . R B2 /9 2
AN ] Y MR W G T RU IS

if

« U R EHE: 2008-03-03; f&E BE: 2008-08-05
EE2WAR: IR HARRFIELIHH (90716005,10802055,10572100) 5
7G4 B RBE R4 T H (2007021005, 2009011059-11)
EZE” N sk 965— ), F LB,



5% 43 SRNMLLT 25« g M 284 4 T 0 0 3 I SE AR 194 3 7 i) 357

15

d/mm
=)

~10}
S 5 10 15
t/s
Bl 1 S s &l 2 92500 5% 1 SR A7 B it 2k
Fig. 1 Experimental set-up Fig. 2 Displacement curve recorded in the experiment

3 XBRLER5ITIE

3.1 TRMEGER

e T e S AR 1 45 g 7 TS AR 2 R S e T T AR RS2 S AR S 3 RO R E .

XoF T AR BT A A R e I A O DX R B R 4 2R 80 RN AE A1 B DX B AR R AR T 7E AR B O I8, SR E 2
P 70 B0 R R S A T 3~ 4 % L T A 2 S8R ot 2 5k O A ) BBl B A AR TR B 78 T . TR A 3 3 B A JR) 38 i K I8 T
(B A 4405 o T 2 ot 2 260 32 B 11 J 30 F) e 4 7 522

Enlarged view

' ;HoWg;shaped deformation

&l 3 i I AR Y A SR8 P&l 4 i T AR A ARk 2R Ak
Fig. 3 Indention failure on the front face Fig. 4 Pitting failure on the front face

S AEAR R A o S I WL B A — 02 W 1AW A IR A R R RS i UK [R] A BER AR L S B T 43 3 AR
BRI ANE 5 e X GRS XML& X, 58S KA 0 d K, 76 1% K] W42 8]0 5 19 % H
R AT R AR LA R R B 2 . AR A3 T A DX, BT A A A {81 (L ¥ S e 0 A T T ST AL TS A N O 1 T RE AT B A A
FeECR . BR T IT S B0 & SN BT RAR AL JZE Z B BE B B AT ZE X 2 AR EE R, R3S KR I8 1 AHE SR 24 0
B XA TR K o A L I B XA e B TS B AR K AR YT AR AE R AT A XA e AT A X 2 JE] AT AR B
IBVE -2 MU =Y TRPIE e

r T g

Shear failure Shear failure

ully ! Partially folding =

P amally foldmg 1“ ding i
No folding '1& No folding

P S BRI T R B 2R A Pl 6 I A B 2R A 5

Fig. 5 Failure modes of the honeycomb core Fig. 6 Failure modes of the back face
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Fig. 7 Effect of geometry size of sandwich plate Fig. 8 Effect of impulse about different mass of charge
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Dynamic responses of sandwich plates with aluminum honeycomb cores
subjected to blast loading

ZHANG Xu-hong, WANG Zhi-hua, ZHAO Long-mao”
(Institute of Applied Mechanics and Biomedical Engineering , Taiyuan University of Technology »
Taiyuan 030024, Shanxi, China)

Abstract: A large number of experiments were conducted, and the experimental results were reported
and discussed. The quantitative results were obtained based on the measurement in the tests by a bal-
listic pendulum with corresponding sensors, and then the deformation/failure modes of specimens
were classified and analyzed systematically. According to the experimental results, a parametric study
was carried out, in which the effect of face-sheet and core configurations, such as face-sheet thick-
ness, cell size and foil thickness of the honeycomb, and mass of charge, on the structural response
were investigated. Good agreement between the experimental results and theoretical analysis indicates
that the proposed method is a powerful approximation method for the dynamic plasticity analysis of a
sandwich structure.

Key words: solid mechanics; dynamic response; blast loading; sandwich plate with aluminum honey-

combs; deformation and failure modes
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