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Shape Morphing Characteristics of Soft Auxetic Structures based on

Shape Memory Alloy-PDMS Composites

Eun-Seo Jung*, Jachwan Kim*"

ABSTRACT: An auxetic structure with negative Poisson's ratio exhibits distinctive mechanical properties in contrast to
conventional structures, garnering interest in various fields. However, current research has predominantly focused on
the design and optimization of auxetic structures, with limited exploration of their practical applications. In this study,
we utilized 3D printing technology to fabricate a soft auxetic structure with triangular shaped perforations, examining
the mechanical properties based on geometric structure. Additionally, by inserting shape memory alloys into the
fabricated soft auxetic structure, we achieved active two-dimensional deformations and confirmed its selective object
permeability. This technology holds the potential to have far-reaching implications across a broad spectrum of
industries.
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Table 1. Elastic modulus and yield strength of PDMS

Average Standard deviation
Elastic modulus (MPa) 0.755 0.071
Yield strength (MPa) 0.675 0.149
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Fig. 1. Tensile Test; (a) ASTMD-412-A mold and structure, (b)
stress-strain curve, and (c) test images of PDMS
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Fig. 2. Negative Poisson’s ratio characteristic of TSP structures
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Fig. 3. Fabrication process of soft TSP structures; (a) 3D printing,
(b) demolding process



312 Eun-Seo Jung, Jaehwan Kim

Table 2. Geometric parameters of soft TSP structures

Structure t(mm) |[A(mm)| B (mm) C (mm)
TSP2 2 40 5 4
TSP3 3 40 5 4
TSP4 4 40 5 4
TSP5 5 40 5 4
TSP6 6 40 5 4

(a) c (b)
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Fig. 4. Schematic illustrations of fabricated TSP structures; (a)
geometric parameters, (b) thickness variation
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Fig. 5. Fabrication process of SMA-embedded soft TSP struc-
tures; (a) schematic illustrations, (b) photos

Table 3. Geometric parameters of SMA-embedded soft TSP

structures
Structure I;Tg;;if t(mm) | A (mm) | B(mm) | C(mm)
TSP4-S2 2 4 40 5 3
TSP4-S3 3 4 40 5 3
TSP4-S4 4 4 40 5 3
TSP4-S5 5 4 40 5 3
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Fig. 6. Mechanical deformations of soft TSP structures
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on various floor materials
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