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Table 1 Simulated results at different magnifications of a cell

n t/mm h/mm a,/mm ay/mm a;/mm N Gpeak/ MPa G/ MPa W /(K] « kg™ ) Tie/s
1 0. 06 2 76 79.67 80 2 283 520 10. 35 4. 07 25.76 2 131 688
2 0.12 4 80 83. 14 80 319 360 9.90 4.10 25.49 182 602
3 0.18 6 84 83. 14 80 102 384 10. 52 4. 05 25.05 35 771
4 0. 24 8 88 83. 14 80 45 440 10. 51 4.10 24. 33 10 473
5 0. 30 10 80 86. 60 80 22 528 10.52 4.02 23.59 4175
6 0. 36 12 96 83. 14 80 15 336 10. 78 3. 86 22.97 1673
7 0.42 14 70 72.75 80 6 440 10. 65 3. 88 22.45 503
8 0.48 16 80 83. 14 80 5 600 10. 65 3. 88 22.48 431
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Fig. 6 Force-time curves and energy absorption-time curves
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An equivalent method to cell magnification of aluminum honeycomb

under out-of-plane compression”

Wang Zhong-gang'?, Yao Song'**
(1. Key Laboratory of Traffic Safety on Track, Ministry of Education ,
Central South University » Changsha 410075, Hunan, China;
2. School of Traffic & Transportation Engineering s Central South University
Changsha 410075, Hunan, China)

Abstract: Based on the six basic parameters including apparent density, mass, plateau load, out-of-
plane elastic modulus, compression ratio and energy absorption, the mapping relations were developed
between the thickness-length ratios of the hexagonal aluminum honeycomb cells before and after mag-
nification. The developed mapping relations display that the cellular structures with the same thick-
ness-length ratios have the same mechanical and energy-absorbing properties. By magnifying the cell
geometric configurations in length but keeping the same thickness-length ratios at the same times, a
new analysis process was put forward for the equivalent magnification of the aluminum honeycomb
cells from compactness to sparseness. Based on the above analysis process, the time cost in the nu-
merical simulation for the high-density cellular structures was decreased by reducing the cell numbers.
Subsequently, eight numerical models at 1-8 times magnification of the same aluminum honeycomb
cell were built on the basis of the explicit finite element method and the simulated results by them
confirmed the validity of the equivalent method developed. Comparison of the computed time before
and after magnification shows the high efficiency of the equivalent method. But when the total size in
the out-of-plane direction is approximate to the cell length, the equivalent method is limited.

Key words: solid mechanics; equivalent method; magnifying cell; aluminum honeycomb; out-of-plane

compression
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