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Table 1 Energy absorption of sandwich panels at different impact velocities

Y T AR /) M HE A/ (Jkg )
1 (mes™) I i T B T
80 5.620 0.203 0.074 99. 322 29.965
. 120 31.138 2.920 0.407 340. 229 109. 739
1030 160 52.602 36. 984 5.530 728.125 247.094
200 58. 859 65.632 58.394 1 091.181 497.509
80 5.561 0.114 0.078 62.981 29. 444
20 + 30 120 31.630 1.111 0.757 236.621 90. 341
160 50. 551 16. 434 17.913 582. 899 186. 569
200 57.139 85.902 48.619 931. 456 365.222
80 6. 540 — 0. 056 47.779
30 30 120 35. 296 — 0.179 175.520
160 51.697 — 2.980 508.573
200 60. 143 — 18.799 934.173
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Dynamic response of aluminum-foam-based sandwich panels
under hailstone impact

ZHANG Yongkang'., LI Yulong®, TANG Zhongbin®, YANG Hong', XU Hai'
(1. School of Mechanical and Electrical Engineering s Suzhou Vocational University ,
Suzhou 215104, Jiangsu, China;

2. School of Aeronautics s Northwestern Polytechnical University ,

Xi’an 710072, Shaanxi, China)

Abstract: In this work, by inserting an additional sheet, called the middle sheet, between the upper
and lower sheets of a traditional single-layer foam core sandwich panel consisting of a core with bond-
ed with two sheets on either side, we fabricated sandwich panels with five structures that have the
same dimensions and weights by changing the position of the middle sheet. The ratios of the upper
core thickness to the total core thickness are 0 ¢ 30, 10 : 30, 15 ¢ 30, 20 ¢ 30 and 30 : 30, respective-
ly. On the basis of dimensional analysis, we conducted numerical analysis of the sandwich panels sub-
jected to hailstone impact using the nonlinear finite element program LS-DYNA, and investigated the
influence of the middle sheet’s position on the energy absorption, energy dissipation and dynamic re-
sponse of the sandwich panel. The numerical results show that the middle sheet provides an effective
protection for the lower core, and the anti-impact performance of the sandwich panel exhibited a tend-
ency to change from strong to weak and then from weak to strong as the middle sheet moved along the
direction of the hailstone impact. The results of the numerical simulation offer a reference for the op-
timization design of the sandwich structures under hailstone impact.
Keywords: aluminum-foam-based sandwich panel; hailstone; impact; dimensional analysis; LS-DY-
NA
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