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Research Progress of Negative Poisson$ Ratio Structures and
Materials with Memory Function
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Abstract : Negative Poissons ratio structural materials have unique properties such as stress and strain, high shear modulus,
fracture toughness, and impact resilience, which have potential applications in the fields of aerospace, navigation, trans-
portation, medical and health, and construction, and this becomes a research focus recently. In this study, we summarized
the research history, the principle and application of negative Poisson$ ratio materials with shape memory function. Through
the combination of 2D and 3D negative Poissons ratio structures and memory materials, the mechanical principles and
action mechanisms of various structures were analyzed. Finally, based on the combined use of negative Poisson$ ratio struc-
ture and shape memory polymers, the challenges and future development directions of shape memory negative Poisson$ ratio
materials are proposed.
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Fig.1 Chiral honeycomb structure of the six ligaments
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Fig.2 Star negative Poisson§ ratio structure
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Fig.3 Concave type negative Poissons ratio structure

in honeycomb
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Fig.4 Schematic diagram of composite skin structure

with super elastic honeycomb core
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Fig. 5 Schematic diagram of optimization results of
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uniaxial telescopic large deformation honey-

comb composite flexible skin structure
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Fig. 6 Negative Poisson s ratio honeycomb structure

based on double curvature
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Fig. 12  Application of negative Poisson s ratio and
shape memory polymers in the manufacture
of biodegradable vascular stent

TR IE T4 Y LAY

i
i
| ! Y
Tl wana o B
P 7 N 7
TAR X W
)& Sy N\
N\ gt
4 y

ekt =
B 13 AL S B TR e NI &

Rotation of rigid body structure in negative

R A

Fig. 13

Poisson$ ratio materials
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Fig.14 Schematic diagram of variable wing driver
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