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Finite Element Analysis of Hexagonal Honeycomb's Out-of-plane Impact Perform-
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Abstract: Finite element model of hexagonal honeycombs cell arrays was established. The out-of-plane impact
performance of hexagonal metal honeycombs was studied by using finite element method. When all configura-
tion parameters of hexagonal metal honeycombs were kept constant, under different impact velocities, dynamic
compression test was simulated to study the influences of wall thickness on out-of-plane impact performance of
hexagonal honeycombs. The formula to calculate the out-of-plane plateau stresses of hexagonal aluminum hon-
eycombs was been given based on the finite element analysis results.
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Fig. 1 Configuration of hexagonal honeycombs
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Fig. 2 Finite element model of hexagonal metal honeycombs
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Fig. 3 Deformation course of aluminum hexagonal aluminum

honeycombs under out-of-plane impact loadings
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Fig. 4 All response curves of impact under out-of-plane
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Tab.1 Theoretical and finite element plateau stresses of aluminum hexagonal honeycombs
with different wall thicknesses at different impact velocities (/=3 mm,h/l=1,0=30")
t Wierzbicki AN s R sh AR 6, " /MPa
/mm (6,0)3/MPa 3 10 20 35 45 55 70 80
0.03 0.758 993 0.766 744 0.799 829 0.866 403 0.991 324 1.077 807 1.165 321 1.304 112 1.378 026
0. 05 1.778 220 1.610 932 1.678 395 1.790 116 2.009 531 2.155 437 2.308 775 2.591 130 2.706 433
0.07 3.115 532 2.679 387 2.747 424 2.881 136 3.199 821 3.415 388 3.594 065 3.984 251 4.216 819
0.10 5.645 496 4.600 764 4.638 381 4.845 100 5.330 630 5.597 467 6.028 191 6.576 647 7.000 209
0.12 8. 741 938 6.995 318 6.928 633 7.198 275 7.878 342 8.391 944 8.795 526 9.711 969 10.079 532
0.15 11.096 539  8.698 039 8.744 042 8.949 678 9.824 316 10.495 627 10. 786 595 - 12.510 971

+1=0.03mm +7=0.10mm
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Fig. 5 Relation curves between out-of-plane dynamic plateau stress of aluminum

hexagonal metal honeycombs with different wall thicknesses and impact velocities
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