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Abstract: To improve the bearing performance of the honeycomb core structure in the coplanar
direction, a new combined quasi-honeycomb core structure is proposed from the perspective of
biomimetic structure, and its in-plane mechanical properties are studied. Firstly, functional
elements are bionically designed from the skeletal structure of deep-sea fish and every four such
elements are grouped spatially into a basic unit. These units are arrayed in the horizontal and
vertical directions to obtain a combined quasi-honeycomb core structure in which the octagon is
nested in the quadrilateral. The structure is then simplified according to the cell theory, and the
theoretical formulas of in-plane equivalent mechanical parameters are derived by using classical
beam bending theory and Hooke’s law. Compression experiment and numerical simulation are
used to verify the accuracy of in-plane equivalent mechanical parameters. It is obtained that the

error in the experimental, simulated and theoretical values of the in-plane equivalent elastic
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modulus of the structure are 13. 68% and 10. 60%. This combined structure is compared with the

“ultra-light porous” quasi-honeycomb core structure proposed previously by the same research

team in terms of equivalent mechanical properties. The results show that the in-plane equivalent

elastic modulus of the former is about 20 times that of the latter under the same equivalent

density, and the stiffness of the former is significantly increased. These results can provide new

perspectives for innovative design of new honeycomb core structures.

Keywords: sandwich structure; combined quasi-honeycomb; in-plane mechanical properties;

equivalent mechanical parameters; compression experiment
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Fig. 1 Innovative configuration of the combined quasi-
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honeycomb core structure
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Fig. 2 Combined quasi-honeycomb core structure
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@*%% *K

gradient hierarchical quasi-honeycomb sandwich
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Fig. 4 Combined quasi-honeycomb single/multi-cell struc-

ture and axial tensile structure
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Fig. 5 Force diagram of the structure in the x direction
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Fig. 6 Force diagram of the structure in the y direction
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