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A study on the Improvement of the Performance

of Bidirectional SMA Actuator

Sanghwa Jeong”, Hyonuk Kim'

Abstract

In the recent years, as the research and the development of micro and precision machinery become active,
the interest of micro actuators using SMA(Shape Memory Alloy) has been increased. The dynamic characteristic
analysis of SMA is necessary for actuator application and many common researches report the material
characteristics of A sufficiently. However, the research for dynamic characteristics is very deficient.
In this paper, the helical spring are fabricated with NiTi S¥A wire of high resistivity. The force, response
speed, temperature, and displacement are measured by digital force gauge, infrared thermometer, and laser
displacement sensor so that the dynamic characteristics of this A is analyzed. Also, bidirectional actuator
was fabricated and experimented for its performance.
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Fig. 1 Measurement of Force and Temperature
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ig. 2 The displacement of SMA.
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Fig. 3 Reaction force of 20-turn bidirectional
SMA actuator
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Fig. 4 Displacement of 20-turn bidirectional
SMA actuator applying periodic input
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Fig. 5 Displacement of the conventional bidirectional SMA
actuator(25mm)
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Fig. 6 Displacement of the conventional bidirectional SMA
actuator(35mm)
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Fig. 7 Displacement of the proposed actuator system with a
cooling device(25mm)
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Fig. 8 Displacement of the proposed actuator system with a
cooling device(35mm)

Fig. 9 Response time of SMA actuator Displacement
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