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Table 3 Density gradient and blast height for ALF

No relative density of ALF/% blast
" upper layer middle layer latter layer distance/cm
1 15.6 19.3 22.2 15
2# 21.1 18.1 15.9 15
3* 19.6 20.0 20.4 10
4% 19.3 16.3 15.9 15
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panels in 4 groups of tests

No upper layer latter layer deformation of ALF
: /mm /mm /mm

1* 19.5 7.2 19.9

2% 17.0 5.0 22.5

3* 37.4 8.1 36.5

4* 17.2 5.8 22.4

SR FH B A 9 £ L R ( PVDF) 4% 8% 48
WL T 45 2 MR Z 0] (9 B ) A 46 AR BL , B T 8507 R 4
S0 R A BRI, W] LA R Y e KR B R
300 MPa, S8 HE 563 T XE & b 15 em ) = 415256
B MR A R W% 5,

PVDF £ J& 25 HLAG A1 w5 11 i J37 41 %6 B % F 0% X
AT T R 7 U I X A R AR 1 S R AR S AT
LA T LLARAR N )5 5, R AL 52 50 4 A5 28 43 5l
N5 W P P T S B = B0 R < I W =R OB 2 R R el P
A e

2017 % #25% #34 (240-247)



246

JBSCH , BRI, XUHTE, PRICHE, 900

IR R 2R AT 2R N REIRE AR
WM Z 6] B0 ), A AR BB B I P 8a s . MRS
(45 A T LU B, = 4 5256w 9 B {0 s AR R
M E IR BB LIRS Y bR
BRI 2 B 15. 6% 1 2" SCH Y b IR A
21.1% M4 —4E R A J i B A 275 1R
HOTR B I, 7 Dl s B 2L L 17 S ge K, 27 4T &
PEARARL, B LIS 2 B B AR AT, — 38 T 2R
IO 1 5 B S H (D 2. 75 MPa A 171 ) i 5
(49 31.6% , 13X & W R 5 %85 T2 328 D 45 ) L % T2 3 496 45
ey X I3 77 62 F) S Dok FE 5

®5 TSR BOR Z BB E

Table 5 The values of stress between different layer materials

in experiment MPa
No. 1 2 3 4
1# 174.9 - 35.9 8.7
2* 294.0 26.3 24.7 .9
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Blast-resistance Performances of Multilayers Aluminum Foam Sandwich Panels

GU Wen-bin' , XU Jing-lin' , LIU Jian-qing' , CHEN Jiang-hai'*, HU Ya-feng’
(1. College of Field Engineering PLA University of Science and Technology, Nanjing 210007, China; 2. Unit No. 65307 of PLA, Jilin 132002, China; 3.
Huayin Ordnance Test Center, Huayin 714200, China)

Abstract. Aluminum foams are multifunctional materials possessing excellent energy absorption properties, and the sandwich com-
posed of multi-layers aluminum foam and steel panels possesses excellent resisting blast ability. In order to study the effect of ar-
rangement sequence of aluminum foam with different densities on the resisting blast ability of sandwich panels, the three aluminum
foams which relative densities were 13.0% , 16.7%, 20.4% respectively were selected to compose nine kinds of arrangement
modes with different structures. The numerical simulation of blasting process was performed by LS-DYNA softwar, the blast action
experiments for parts of the structure were carried out. The results show that the results of experiment and simulation are in accord-
ance with each other. Under the action of blast loading, the deformation of aluminum foam can be divided into three kinds of
modes, namely elastic deformation, plastic deformation and densification deformation with cell wall rupture. Transverse deflection
of the baseplate of aluminum foam density decreasing structure is smaller than that of the baseplate of aluminum foam density in-
creasing structure, and the trasmission wave strength of aluminum foam density decreasing structure is only 31.6% of the density
increasing structure under the same blast loading action, which indicates that the aluminum foam arranged in order of density de-
creasing can improve the blast-resistance ability of the whole structure.

Key words: density gradient; aluminum foam; blast loading; transverse deflection; stress wave strength
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