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Fig. 6 Deformation modes of two layers infill cellular structures
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Fig. 16 Force-displacement curve and total energy absorption
of two layers hexagon infilled cellular structure
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Table 2 Energy absorption index of eight cellular structures

Structure Layer E/1 E/-g™) F/kN F/kN
H 537.421 6.796 20.676 26.871

R 730.291 7373 16.635 36.515

H/R 2 550.843 6.445 16.774 27.542

R/H 693.729 7.853 17.780 34.687

H 540.071 4.728 15.236 18.002

R 5 948.612 7.263 15.576 31.620

H/R 719.230 6.164 13.764 23.974

R/H 647.934 5.396 11.957 21.598
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Deformation Mode and Energy Absorption of Modularized Cellular Structures
HUANG Qiaoqgiao, DENG Qingtian, LI Xinbo, CHEN Li
(School of Science, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: Compared with the traditional integrated structures, modularized cellular structures can meet the
assembly requirements more flexibly. The deformation modes and energy absorption were studied to provide
new ideas for the application of cellular structures in engineering, the regular hexagon with positive Poisson’s
ratio effect and the re-entrant hexagon with negative Poisson’s ratio effect were selected as the infill units of
the modularized cellular structures in this paper, and eight kinds of structures were designed for quasi-static
compression experiments. The experimental results were in good agreement with the simulation results. The
cellular structures with different infill approaches had different deformation modes under the compression
experiments, in which the regular hexagon infill units showed obvious shear failure bands, and the alternate
infill approaches can maintain the original units shape. The peak force of the two-layer infill cellular
structures were greater than the three-layer infill structures, and the specific absorption energy were greater
than the corresponding three-layer infill structures. The total absorption energy, average compression force
and specific absorption energy of the hexagon infill structures were always the smallest among the four infill
approaches, while the total absorption energy and average compression force of the re-entrant hexagon infill
structures were always the largest and the specific absorption energy was kept at a stable and high level.

Keywords: modularized; cellular structures; negative Poisson’s ratio; positive Poisson’s ratio; deformation

mode; energy absorption characteristics
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