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Abstract

In this study, the soft textile actuator is produced for a smart wearable with the shape memory effects from
linear shape memory alloys of Nickel and Titanium using the driving force through the fabrication process.
The measurement model was designed to measure dynamic characteristics. The heating method, and memory
shape of the linear shape memory alloy were set to measure the operating temperature. A shape memory alloy
at 40.13°C, was used to heat the alloy with a power supply for the selective operation and rapid reaction speed.
The required amount of current was obtained by calculating the amount of heat and (considering the preven-
tion of overheating) set to 1.3 A. The fabrication process produced a soft textile actuator using a stitching tech-
nique for linear shape memory alloys at 0.5 mm intervals in the general fabric. The dynamic characteristics of
linear shape memory alloys and actuators were measured and compared. For manufactured soft textile actua-
tors, up to 0.8 N, twice the force of the single linear shape memory alloy, 0.38 N, and the response time was
measured at 50 s.
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Fig. 1. Shape memory effect of shape memory alloy.
Reprinted from Jani et al. (2014). p. 1079.
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Fig. 2. Soft textile actuator force measuring.
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Eq. 1. Equation of heat effect and Joul's law.
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(Qu/t+Q.)=(0.46 W/g - °C x V x d x 15°C) +0.00059 W

=(0.46 W/g - °C x 0.235 cm® x 6.45 g/cm’ x 15°C)
+0.00059 W

=10.458675 W + 0.00059 W = 10.46 W

Eq. 3. Equation with heat effect and convection.

10.46 W =pd*V=8.0- 10° Q- cm x & x 0.235 cm®
& =745.9 Alem?
1=585A

Eq. 4. Equation of current in heat effect and convection.
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