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Abstract: Fiber-reinforced polymer composites, which are made by combining a continuous fiber that acts as
reinforcement and a homogeneous polymeric material that acts as a host, are engineering materials with high strength
and stiffness and a lightweight structure. In this study, a shape memory aloy(SMA) reinforced composite actuator is
presented. This actuator is used to generate large deformations in single lightweight structures and can be used in
applications requiring a high degree of adaptability to various external conditions. The proposed actuator consists of
numerous individual laminas of the glass-fiber fabric that are embedded in a polymeric matrix. To characterize its
deformation behavior, the composition of the actuator was changed by changing the matrix material and the number of
the glass-fiber fabric layers. In addition, current of various magnitudes were applied to each actuator to study the effect
of the heating of SMA wires on applying current.
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Fig.1 Concept of the fiber-reinforced smart soft
composite actuator

Fig. 2 Glassfiber reinforced smart soft composite
actuator; a: perspective view, b: side view
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Table 1 Properties of matrix materials

PDMS Ecoflex
(Sylgard 184) (0030)
Young's 68.9 kPa
modulus 1.8 MPa (100% modulus)
Tensile
Strength 6.7 MPa 1.4 MPa
Table 2 Properties of glassfibers
Parameter Value
Tensile strength 1470 MPa
Thickness 0.1 mm
Weight 160 g/m?
Thermal conductivity 1.00 W/m-k

Table 3 Detailed specifications of each actuators

No. Specification

" PDMS matrix, Woven layer (Glass fiber/SMA
wires), 1 layer of the glass fiber fabric

Ecoflex matrix, Woven layer (Glass fiber/SMA

2 wires), 1 layer of the glassfiber fabric

Ecoflex matrix, Woven layer (Glass fiber/SMA

#3 wires), 2 layer of the glass fiber fabric

-—
Deformation

Fig. 3 End-edge deflection of a composite actuator
achieved by the embedded SMA actuation
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(a) End-edge deflection by heating of the SMA wires
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(b) Recovery by cooling of the SMA wires
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(c) Average deformation speed for reaching the maximum
deformation as a function of applying current

Fig. 4 End-edge deflection variation with the matrix
material, the number of the glassfiber fabric
layers, and the magnitudes of applying current
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