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## 5370391521 : MAJOR MECHANICAL ENGINEERING

KEYWORDS : MICRO-ACTUATOR / SHAPE MEMORY ALLOY / BIMORPH /
FABRICATION PROCESS / ELECTROPLATING TECHNIQUE / SPUTTERING
TECHNIQUE

EAKAYOOT WONGWEERAYOOT : APPLICATION OF ELECTROPLATING AND

SPUTTERING TECHNIQUES IN FABRICATION OF SHAPE MEMORY ALLOY

BIMORPH ACTUATOR. ADVISOR : ASSIST. PROF. ALONGKORN PIMPIN, Ph.D.,

119 pp.

This study aims to develop a new fabrication process of SMA nitinol-copper bimorph actuator that is simple and
does not require a silicon substrate. For proposed fabrication process, a 12-um freestanding copper's structure is initially formed
by electroplating technique to deposit copper on stainless substrate between photoresist molds. After achieving the desired
thickness, the photoresist mold is removed using Sodium Hydroxide to release copper's structure. Consequently, a S-pmnitinol
thin film is deposited on freestanding copper’s structure by sputtering technique, and the crystallization is then performed at high
temperature in a quartz tube fumace with argon overflow. The geometry of actuator is designed as reverse U shape including
two legs (025x22 mm) and square tip (3x3 mm). The effect of the crystallization is investigated under various temperature
conditions, i.e. 500, 600 and 650 °C, for 30 minutes and pre-stressing condition inside mold, i.e. straight and curve molds (radius
of curvature of 22 mm). With X-ray diffiaction, Energy-dispersive spectroscopy and Differential scanning calorimetry, the
results show that, crystallizing temperature at 600 and 650'C are able to organize crystal structure of nitinol. However, oxide on
surface is still unavoidable after crystallization. To compare the performance of actuator at these different crystallization
conditions, three bimorph actuators, i.e. without crystallization, with crystallization at 650°C in straight and curve molds, are
tested in two experiments. In the first experiment, the deflection of actuator while applying temperature between 20-100°C to
actuator directly is examined. The results show that, crystallized actuators have larger deflection than that without crystallization.
In addition, the effect of pre-stressing condition on the deflection is relatively small. The deflection of the actuator without
crystallization and that is crystallized in straight and curve molds are 0.57, 094 and 0.84 mm at 80°C, respectively. In the second
experiment, the deflection of actuator while applying current of 0.50-1.25 A at frequency of 0.5-2.5 Hz is examined. The results
are quite similar to the previous experiment. The deflection amplitude of the actuator without crystallization actuator and that is
crystallized in straight and curve molds are 0.12, 1.7 and 1.3 mm at 1.25 A and 0.5 Hz, respectively.

Department : __Mechanical Engineerin

Field of Study : __Mechanical Engineering _Advisor’s Signature

Academic Year: 2012
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Specific density (g/cc) 6.45 8.94
Coefficient of thermal
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Modulus of elasticity (GPa) 30 124
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