%36 % 45 1M w5 i Vol. 36, No. 1
2016 4F 1 EXPLOSION AND SHOCK WAVES Jan. . 2016

DOI: 10.11883/1001-1455(2016)01-0101-06

£ 4 &AM S R S MK TR A M SR BT 5T

[ T S AP X
CL. VLR R AR 5 0 TR B2 L TEJF BT 212000,
2. W AR5 Tl 2 R o BF 5 0 BB T MR B 150080)

T T AR 2 UK T BN vh o Blom A A 0 s Bl Y St J2= 5 4 1 sl 2 me L B e i B P PR RE L 54T T
SLHRWESY . A e AR BIL L X e 2 AR B B A AR TR A BCHEAT T S UL L BRAG TR A SR JZE AR T AR K T v i
WA T 04 30 25 i 5 AR I 45 5 A ) T4 B2 B R MR AR il BV TR A0 b i AR TR 45 2R X LA B T R
B B MM e 2 AR G BT o i Bl AP PR BE L BRAS 1R B B ST SR AR A U T AR e RS I S KT el A 4 — b

[A] B R R AR
KB BRI 2 bbb PEGE s KT e 5 5 4 M e )2 A 5 3 3 e L
FESES: 0347.3 E4#RZERA[ . 1301540 XEkRERD: A

KT v U 7 B IR A A A I R R s i e R ) — N E R R LR R — R
GEH A, R A OCRIF 5 32 B AR P AR N ORIV TR AR S AL SR B A A R L BB K R IR AR I R
JR AT G 45 K 1 B 1 il T 1 BEAR A 1 AE AE TR B, ALK, V. S, Deshpande %5 Z, Wei %51 FF
TH X Je 2R L5 K R P vhah tE BE R AT BT 9Y . i, V. S, Deshpande 2£57 D, D. Radford 2557 23 il %t H
A7 A [) THT %5 B 1) 4 M TR 2 RN TR A 0N 2 A 2R AU B e R AE A A AT T KR BB ok B RS 5
G5 Je 2 LR MR Z vk A A B 25 AN () I J2 S5 A 1 B TR A s 2. Y. Xue S50 %A [) J5T d¢t 114 0 5 ¢
JEAR AN FEAT T KT B bt N 2 S 5 7RO 2 BB R AL 1) R R iR R L WIS T AR B R R
ARG 8 i B ts I il %k e J22 Al 285 A4 0 o 5 BE 7 (952 R s D. Karagiozova 5576 KE w o B 8k fr VE T
SR JE BR300 Ry A 8 s e SRR LM R R SR A A 1) B S AR AR 5 AR L EAT T ST ST R LA A T
ol e J22 45 A6 B A2 TE 30405 R 0 S BT b By 4 MR RE L O RS T () T BE A% 1 TR et JE BE X T AR K A
I BRI, AEFR T AT ek D A8 % S 5 A% A Ay BIR A, X e S A AR 1 KT i e By 4 i) R
9T, B T RS FACE R 7 5 e A VR B A4S SRBZL AR 0 e 2 25 1 Btk By
PEREFEAT T — RIS B0 5E AH F AN h e = R IEME AT o AT LR L 0 T I 2 454 1)
P b PE BRI 9T T B AT X T BT 002 L I B 2 M B G R REE 2 T T S IR A 2 A e fin 5 Al )
A e 2 A e AR B v o MR BE R ST . DAL L R A 2R Sl S Al Y KT T o o M S R AR A X T AR T A
PULR S A 1Y & SR S o B

A Ser R AR 25 200K R vhi i 8 8 45 G s A AL, 0T T SRS e )2 Al AE K b AR
FHTR 04 20 25 me 7 4 i Kbt oo By 40 PR BE L AT SE IR 05 L 400 SRR A0 A AE 1 7 47 45 4l i iR I S %

1 LBWH*E

1.1 FEZAR KT RmE
R T REAE 208 3 N AT K T R K wh s B R S L T T A 25 3K T e D 2 S 0 2%
HLUE T FR . Gl — GRS kSRR I o ] KON i R G 2E L 6 B AT IR B, MR e 2

« WFRBHEA: 2014-06-09; fEEHHA: 2014-10-20
E4&TH: BEXAARBFEELTH(51509115,11372088) 5 1174 B4 H AR 0F 5T 0 35 H (15KJB580005) 5
VL IR BB R 2 2 B S W 0 H
F—1EE T M51984 ). B AL P . r_peng@126. com,



102 1k Y 5 iy o % 36 &

U, FE KR =0 kb= 2
TEBOR IR K T e, b
PEAEKBE I o T ) A% 1 S BT
AR 80 A i 2R, e op 3 i 4%
KA B BE A 500 mm, I # K iR
NN 66 mm,BEE N 12 mm, /&
Jofe R A B T A |
AL (BE B T2 K AR K T R AR v
I 20 mm 4k, RS ARGE o 6 4 L e
MI10 #8245 maE oK s, b T \
Big 1k o o R e R FL AR 1] HR B
PNVENALESIATTEEES GUE S TR EA
B AR AR SN B N T — 4> 7 mm
JEE 1 v 5 B B OE e L i e LR A% A ALy 1 B0 AR DR TET D 62 8% T HE B AR O] SR

R RIS FEA RS R 45 N, Y R RN 10 mm G ZEJE R 23 mm B, A5 A5 E00 4% 2 FE AR -
FIK T wpi B S C R R R p=rkpuc,v. WL =0. 44,0, WK B e, MK T FEH 0 K
RO R, Gl R Ry R fE o R T A R et e iR BE L RS/ JH LE SR AR b AY n
SR B el D R DRI TR R R TR B I JRE BE A DG AR S el D R )R L 0~
45 ps,

& A e 22 5 44 ) Bl 25 i i AR FE 4% B . B A Photron-Fastcam-SA5 & sl A ALGEAT WL . % AR ML B =
RN 10° s ARSI B 410" s LOBIERSEN 4 4 1000 W LT,
1.2 i #

Specimen plate Piston Qgﬂyer plate

Clamping bolts Laser velocity gate  Light gas gun

B1 AR 24 OR TR M bty P R SE g e &

Fig. 1 Experimental set-up of non-explosive underwater shock simulation
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Fig. 4 Lattice sandwich panel after blast loading
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Table 1 Parameters of lattice sandwich panels

S v/(mes ) m,/(kg* m %) po/MPa 1 Omax /R T AR 3 455
1 37.24 4.43 28. 36 0.57 0.067 FE
2 118.82 4.42 77.11 1.54 0.175 R
3 136. 54 4.45 104. 01 2.07 0. 229 g
4 143.97 4.42 109. 85 2.19 0.252 FE
5 164. 04 4,40 132.15 2. 44 0.258 2o
6 219. 49 4,40 167.63 3. 36 0.351 ELEY
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Table 2 Parameters of single-layered panels

SR v/(m e s ) m,/(kg* m %) po/MPa I Omax/R Py 24
1 41.74 4.91 34. 35 0.71 0.112 T
2 80. 87 4,90 61.83 1.27 0.217 I
3 129. 54 4.89 93. 64 1.92 0.304 g
4 135.97 4.91 105. 57 2.17 0. 367 T
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Fig. 5 Cross-section of lattice sandwich panels after underwater shock loading
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Fig. 7 Maximum deflection of lattice sandwich panels
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Experimental research on shock resistant properties of aluminum alloy
lattice core sandwich panels under underwater shock loading

Ren Peng'?, Zhang Wei*, Liu Jianhua'
(1. School of Nawal Architecture & Ocean Engineering s Jiangsu University of
Science and Technology s Zhenjiang 212000, Jiangsu, China;
2. Hypervelocity Im pact Research Center , Harbin Institute of Technology ,
Harbin 150080, Heilongjiang, China)

Abstract: In the present study, the dynamic response and shock-resisting properties of aluminum alloy
lattice core sandwich panels under underwater shock loading were investigated using the non-explosive
underwater shock loading device. The dynamic response of the sandwich plates was observed using a
high-speed camera in collecting more information about the dynamic deformation history of the lattice
sandwich plates. Based on the comparison of the experimental results of single-layered panels with the
corresponding area mass, the effects of the lattice sandwich panel on the shock-resisting performance
were studied. The results show that there is a quantitative relationship between the maximum de-
formation of the air-back plate of the lattice sandwich panels and the non-dimensional impulse of the
underwater shock.

Key words: solid mechanics; shock-resisting properties; underwater shock wave loading; sandwich
plate with lattice; dynamic response
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