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Rotary Actuator Driven by Shape-Memory Alloy Tape
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Abstract In order to develop novel shape memory actuators, the torsional deformation of a shape memory

alloy (SMA) tape and the actuator models driven by the tape were investigated. The results obtained can be

summarized as follows. Inthe SMA tape subjected to torsion, the martensitic transformation appears along the

edge of the tape due to elongation of the edge of the tape and grows to the central part. The fatigue life in both

the pulsating torsion and alternating torsion is expressed by the unified relationship of the dissipated work in

each cycle. Based on the two-way motion of an opening and closing door model and a lifting and lowering

basket model driven by two kinds of SMA tape, it is confirmed that the two-way rotary driving actuator with a

small and simple mechanism can be developed by using torsion of the SMA-tape.
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Fig. 2 Thermograms showing temperature distribution on the
surface of the SMA tape appeared due to the phase
transformation under torsion
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(b) Alternating torsion

Fig. 3 Relationship between torque M and angle of twist per unit length 6 obtained by the pulsating and alternating torsion

tests for maximum angle 6,, = 78.5 rad-m’!
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Fig. 4 Relationship between maximum angle of twist per
unit length and number of cycles to failure
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Fig. 5 Relationship between dissipated work per unit
length and number of cycles to failure
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Fig. 6 Photographs of two-way rotary movement of a door driven by SMA tape and SEA tape during heating and cooling
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Fig. 7 Structure of the actuator for lifting and lowering a
basket driven by SMA tape and SE tape
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Fig. 8 Photographs of two-way motion for lifting and lowering a basket
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