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Abstract: A new design thought for 3D auxetic material pgosed based on the
rotaion mechanism of chiral honeycombs. Two kinfigedl shape of the 3D auxetic
material are studied as example, which are devdlfqpen the tetrachiral honeycombs
with circular loops and square loops, respectivelith inclined rods connecting the
neighbor layers. By replacing the tetrachiral haoeyb layers by other chiral
honeycombs, such as trichiral, hexachiral honeysondiher kinds of 3D chiral
material with negative Poisson’s ratio can be oi@di Moreover, since the cells’
deformation of the 3D material is dominated by thiaigaments and rods under small
deformation, the elastic properties of the 3D aigxmiaterial are almost independent of
the loops’ shape. Thus, the loop can be designeshyshape instead of the traditional
circular loop in order to obtain priory mechanipabperties under large deformation.
Based on beam theory and micromechanical methedrhlytical formulas of both the
elastic mudulus and Poisson'’s ratio are deducethfsrcategory of 3D chiral material,
which are verified by numerical simulations butoakthe experiment of 3D printed
model. The verification results indicate that tleenfulas have higher precision and
wider application scope. The influence of layercgpan the equivalent parameters and

the conditions for isotropic realization are dis®g base on the analytical formulas. By
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