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Actuator technology using shape memory alloys is used in various fields. It has

Received 28 June 2024 been used in the medical field, to move small cameras or small parts of medical
Revised = 9 July 2024 devices. Furthermore, it has been used to implement the movement functions of
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various robots in the engineering field. Unlike general mechanical actuators,
fabric-type shape memory alloy actuators are flexible and light, and they can
Keywords: utilize the unique characteristics of shape memory alloys. In this study, an
Shap © memory alloy ultra-light module actuator using fabric-type shape memory alloy was developed
Textile SMA . .
and performance tests were conducted. A comparison experiment was conducted
Modular actuator . . . .
, on the cooling performance of the driver depending on whether the cooling fan was
Ultra-light actuator . . .
running or not, and a force measurement experiment on the modular driver was
conducted. Based on the experiments, the superior of cooling performance and
driving power was confirmed. Additionally, the SMA actuator developed in this
study is expected to be applicable in various fields.
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Shrink tube isolates the SMAs
from the hinge pin

Polyimide tape isolates SMA
from chassis and radiator from
inadvertent contact

G10 bushing isolates bolt from
radiator

SMA bolted thru radiator to
a copper wire terminal that
carries power to the PCBs

Shrink tube isolates the SMAs
from the hinge pin

Fig. 1 SMA hinge component of CubeSats

Fig. 2 SMA actuator of Kinitics Automation
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Fig. 4 Manufacturing process of fabric SMA flexible actuator
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Fig. 5 Contraction displacement of repeated actuation
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Forced air cooling
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Cooling fan
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(Front)

Fig. 6 Previous versions of fabric SMA flexible actuator
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Fig. 8 Design drawing of SMA modular actuator
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Fig. 11 Prototype of SMA modular actuator
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Fig. 12 Isometric force measurement experiment setup
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Fig. 13 Temperature change of SMA fabric for current
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Fig. 14 Force of SMA actuator for temperature change
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Fig. 16 Cooling performance experiment setup
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Fig. 18 Temperature change of SMA fabric for heating time
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