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Introduction Different types of auxetic structures and mo-
dels

Here in this part we present first Eigen modes of 2D structures
with periodic boundary conditions. Taking into account the periodic
boundary conditions, Figure 2 shows the first Eigen modes of the
hexagonal, quadratic as well as triangular 2D basic cell. There i1s a
direct relationship between the number of nodes and number modes.
Cork is .lhe n}alenal‘wuh zero Poisson’s ratio. It was shown in the e number of modes increases with the number of nodes in the
work of Ting? that for anisotropic materials, Poisson’s ratio can be basic element. In particular, the number of nodes for the triangular,
positive and negative on the condition that the strain energy density d and h 1 basic el ts is 3, 4 and 6 respectively
function is positive and definite. Then the negative Poisson’s ratio  pich explains the dependence of the number of modes on the unit
can be achieved in the d Is. Unlike the ¢ | cell types noted in the Figure 2. For each lattice cell, these Eigen
materials Auxetic materials get shorter in transverse direction when o< were assembled to form a periodic lattice structure. Numerical
they compressed in the longitude direction and vice versa. Auxetic testing performed by applying a negative strain in the x-y direction.*
materials have different potential applications in different fields such

Auxetic materials are those which show counter-intuitive
reaction to the applied force meaning, in contrast to the materials
which thin transversely under axial tensile force, these matenals
thicken. Poisson’s ratio is a measure of the transverse strain relative
to longitudinal strain Fung et al.' Claimed that the Poisson’s ratio is
bounded between -1 and 0.5 for a linear elastic isotropic matenial

Hanee ¢ain AocTyneH Ana CKauynmBaHMs.
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negative Poisson's ratios over large strains have been developed using zigzag microstructures, offering
potential applications in biomedical devices and engineering (Liu & Zhang, 2018). These materials can
be tailored to achieve Poisson's ratios between -1 and 1, with strain ranges up to 90%. Additionally,
mechanical metamaterials displaying both negative stiffness and negative Poisson's ratio have been
created using interlocking hexagonal subunits with embedded negative stiffness elements (Hewage et
al., 2016). These advancements in auxetic materials open up new possibilities for various applications,
including artificial skin and cylindrical structures with engineered Poisson effects.
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PesynbTaTtbl. Summary

B xoae HemaBHUX UccnenoBaHUi H6bIN M3yYeHbl MaTepuasnbl C OTPULATENbHbBIM
KoadppuuneHTom lMyaccoHa, M3BECTHbIE KAK ayKCETUYECKME MaTepuanbl. YepHbli
docdop, ABYMepHbIM MmaTepuan, obnagaet oTpuuaTesibHbIM KO3pPULUMEHTOM
MyaccoHa 13-3a cBoei CMOpPLLEHHOM CTPYKTYPbI U LWIaPHUpPHOro coeanHeHus (Du et
al., 2016).

AyKceTnyeckme matepurasbl CKMMAKOTCA B NONEPEYHOM HaNPaBAEHUU NPU CXHATUMN
N PacLUMPAIOTCA NPU PACTAKEHUM, B OT/INYME OT 0ObIYHbIX MaTepuanos (Ashjari et
al., 2017). Msarkue ceTtyaTble MaTepuanbl C M3OTPOMHLIMU OTPULATENbHbIMU
KoadppuumneHtamm MyaccoHa npm H6onbwmx gepopmaymax OGoiamn paspaboTaHbl C
MCNONb30BaHMEM 3Ur3aroobpasHbIX MUKPOCTPYKTYP, YTO MOTEHLMANBHO MOXKET
HaNTU NPUMEeHeHne B BUOMEANLMHCKUX YCTPONCTBAX U UHKeHepun (Liu & Zhang,
2018).

3™ MmaTtepuanbl moryt 6biITb NoaobpaHbl Takum ob6pa3om, 4YToObl AOCTUYL
KoadppumuymeHnTa lNMyaccoHa ot -1 go 1 npn gnanasoHe gedpopmaumii 4o 90%. Kpome
TOro, MexaHM4YeckMe MmeTamaTtepuanbl, obnagatowme Kak OTpULATENbHOM
YKECTKOCTbIO, TaK M OoTpuuaTenbHbiM KoadduumeHtTom MyaccoHa, bblam co3gaHbl €
MCNONb30BAaHMEM  B3aMMOCBA3A@HHbIX  FEKCAaroHasbHbiX  cybbeaunHUL,  CO
BCTPOEHHbIMM 3/IEMEHTAMM OTPULLATENbHOM KecTKocTh (Hewage et al., 2016).

3TN [OCTUNKEHUA B 06/1aCTM ayKCeTUYECKUX MaTepuanoB OTKPbIBAOT HOBbIE
BO3MOHOCTM AR Pa3/IMYHbIX NPUMEHEHUN, BKAOYAA WMCKYCCTBEHHYIO KOXY W
LUANHOPUYECKNE KOHCTPYKLMM C UCKYCCTBEHHbIM 3¢ deKkToMm MyaccoHa.
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