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Abstract

This work has developed a new fabrication process of a shape memory alloy actuator whose structure
is a bimorph cantilever beam between two materials, i.e. Nitinol and Copper. This fabrication process
consists of two main parts, i.e. construction of a free standing structure of Copper with a modification of
substrate’s roughness, and deposition of Nitinol film on the structure with a heat treatment. The deflection
of shape memory alloy actuator has been approximated using a Finite Element program (ANSYS). The
results show that, with longer beam and thinner Copper structure, the actuator will have larger deflection.
On the other hand, the effect of beam width on the deflection is relatively small. After that, the fabrication

using the purposed methodology has been employed. The thinnest copper structure is about 100 Um with
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the modified roughness of the substrate equal to 0.1 lUm. In the experiment, the fabricated shape memory

alloy actuator shows a large deflection. The actuator with annealing, whose deflection is influenced by

shape memory effect, shows five times deflection larger than that without annealing, whose deflection is

only influenced by thermal effect.

Keywords: Actuator, Shape memory alloy, Free standing, Nitinol
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