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Abstract: In order to study the relationship between the topology structure of honeycomb materials and its
overall mechanical properties, starting from the potential energy form of the non—planar Vertex model, the gov-
erning equation for the cable on the tube surface was obtained by the variational method, considered with the axi-
symmetric characteristics of the honeycomb thin—wall tube. The results reveal that the boundary effect is the
cause of the shrinkage when the honeycomb thin—wall tube is pulled. Through several special solutions of the gov-
erning equation, the effects of material parameters in non—planar Vertex model on the bending degree of the tube
were investigated. The results show that the parameter representing the strength of the face angle potential energy
in the non—planar Vertex model determines the overall bending resistance of the material, and the three—layer
cells closest to the end of the tube are the main shrinkage region of the tube during stretching. In the end of this
paper, the nonlinear relationship between the curvature of the honeycomb thin—wall tube and the degree of the
shrinkage is further discussed, and it is revealed that the curvature of the configuration is one of the factors influ-
encing the Poisson’s ratio of the honeycomb material.
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Fig. 1 Diagram of the adjacent hexagonal cells
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Fig.2 Configuration of the thin-wall tube containing 247

hexagonal cells
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Fig.3 Schematic diagram of tubular shape and honeycomb
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Fig.5 Effect of the parameter B on r(x)
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