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Table 1 Experimental designs

Case No. m/g Or Case No. m/g Or Case No. m/g Or
J1 9.6 0.12 J3 9.6 0.16 J5 9.6 0. 26
J2 14.1 0.12 J4 14.1 0.16 J6 14.1 0. 26
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Fig. 2 Deformation of the sandwich cylinders under different work conditions
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Table 2 Experimental results

Case No. dy,/mm  do/mm Case No. dy,/mm  d,./mm Case No. di/mm  d.,./mm
J1 19.7 11.7 J3 18.7 14.9 J5 13.8 15.0
J2 28.6 22.5 J4 27.6 23.6 J6 24.6 24.4
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Table 3 Material parameters

Material Density/(g * ecm™*)  Young’s modulus/GPa Yield stress/MPa Poisson’s ratio

Aluminum 2.70 69 170 0.3
Steel 7.85 210 410 0.3
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Table 4 Simulation designs

Relative No. of work condition Relative No. of work condition

density d=6.0 mm d=4.5mm d=3.0 mm density d=6.0 mm d=4.5mm d=3.0 mm
0. 06 301 401 501 0.11 306 406 506
0.07 302 402 502 0.12 307 407 507
0.08 303 403 503 0.13 308 408 508
0.09 304 404 504 0. 14 309 409 509
0.10 305 405 505 0.15 310 410 510
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Fig. 4 Difference between relative densities of 2D and 3D models
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(a) Initial state (b) First stage (c) Second stage (d) Third stage
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Fig.6 Deformation process
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Fig. 7 Relationship between normalized deflection and relative density
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Dynamic Response of Sandwich Cylinders Cored with Aluminum
Foam under Internal Blast Loading

ZHANG Guodong, L1 Xiangyu, LIANG Minzu, LU Fangyun
(College of Science s National University of Defense Technology ,Changsha 410073 ,China)

Abstract: Sandwich cylinders cored with aluminum foam have been widely applied in the fabrication of blast
protection containers. The experiment under internal blast loading was performed and, based on the Voronoi
technique, finite element models of sandwich cylinders were constructed and then used to simulate the deform-
ation process of the sandwich cylinders. The results show that the simulation results agree well with the
experiment results. With the increase of the cores’ relative densities,the deflections of the inner shells increase
and the deflections of the outer shells decrease. Furthermore, the deflections of the shells and the relative
density of the cores approximately satisfy a quadratic relationship.

Keywords: internal blast;aluminum foam;sandwich cylinders;deflection; Voronoi technique
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