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Research and development of a composite actuator using magnetism and superelastic
Masanobu Hasegawa* ,Yasubumi Furuya, Teilko Okazaki and Masanori Yokoyama*

Faculty of Science and Technology, Hirosaki University, Hirosaki 036-8561, Japan
Graduate Student, Hirosaki University*

Key Words: solid-state actuator, magnetically driven actuator, composite actuator material, shape memory aloy,
superelasticity

Abstract: A composite actuator material by combining a shape memory aloy and a ferromagnetic material was designed
and fabricated because it can be driven with high speed as well as considerably large deflection by a wireless magnetic
field. The following characteristic evaluations were performed. 1) Difference of the material properties and actuator
performance between sandwiches structure (SS) and bimorph structure (BS). 2) Strength of the composite material when
changing the thickness and elemental ratio of the structured material. 3) Response speed in the alternative magnetic field.
Consequently, these results can show the possibility of a new type of composite actuator.
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Fig.3 Relation between displacement and a
response of Composite Actuator (CuUAIMn / Fe)
and 2-way TiNi. The volume ratios of component
material (Vf=hf / h) are 0.14 and 0.33.
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