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Finite Element Analysis to Micro-structure with Negative Poisson’s ratio

M. K. Lee(BRC. KIST), K. Choi(BRC. KIST), J. B. Choi(Mech. E. HSU)

ABSTRACT

Materials with specific micro-structural shape can exhibit negative Poisson’s ratio. These materials can be widely used in
structural applications because of their high resilience and resistance to impact. Specially, in the field of artificial implant’s
material, they have many potential applications. In this study, we investigated the Poisson’s ratio and the ratio(E./E) of the
elastic modulus of rotational particle structures based on structural design variables using finite element method. As the ratio
of fibril’s length to particle’s diameter increased and the ratio of fibril’s diameter to fibril’s length decreased fixing the fibril’s
angle with 45 degree, the negative Poisson effect of rotational particle structures increased. The ratio of elastic modulus of
these structures decreased with Poisson’s ratio. The results show the reasonable values as compared with the previous
analytical results.
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Fig. 1 Finite element model of a particle-fibril micro- Fig. 2 Deformation which shows a negative Poisson
structure. effect
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Fig. 3 The effective Poisson’s ratio and the effective elastic modulus’ ratio on rotational particle structures
for fibril’s angle = tangential angle
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Fig. 4 The effective Poisson’s ratio and the effective elastic modulus’ ratio on rotational particle structures
for the ratio of fibril’s diameter to fibril’s length = 0.1
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Fig. 5 The effective Poisson’s ratio and the effective clastic modulus’ ratio on rotational particle structures
for the ratio of fibril’s length to particle’s diameter = 0.5
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