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The fabrication and characterization of a phase change type micro actuator

Seung-in Park - Jun-young Hwang - Sang-ho Lee - Kyung-tae Kang - Hee-suk Kang -
Shin-ill Kang
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Abstract

Characteristics of a phase change type micro actuator have been studied. The micro actuator has been
designed for a micro-pump in an active direct methanol fuel cell (DMFC), consisting of an actuating chamber,
a membrane, an electric heater, and a sensor of resistance temperature detector (RTD). In the present study,
researches have been focused on the response of the actuator to control algorithm of the heater The
experiments demonstrated that the displacement of the membrane increase with temperature variation which
1s a function of applied voltage, duty ratio, and operating frequency of heating. The results also showed that
operation of the actuator with high voltage at small duty of heating is more efficient than the same power
consumption of heating with low voltage at large duty.
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Fig. 1 A schematic of the micro actuator
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Fig.2 The measured heater side and back side
temperature
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Fig. 3 Process for the micro actuator: {a) Silicon oxide
deposition, (b) Ti/Au patterning, (¢} Silicon
etching, (d) Ti/Pt patterning, () Oxide deposition,
(f) Membrane bonding

Fig. 4 Aphoto of the micro actuator
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Fig. 5 Schematic 1llustration of the measurement setup
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Fig. 6 The measured temperature variation in various
surrounds

(Power 1.6W, 50%, 1Hz, Ambient 19C)
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(Power 1.6W, 50%, 1Hz, Ambient 19°C)
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Fig. 8 The measured average temperature of the micro
actuator as a function of voltage
(50%, 1Hz, Ambient 197 )
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displacement as a function of voltage
(50%, 1Hz, Ambient 197 )
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Fig. 10 The measured average temperature of the micro
actuator as a function of duty ratio
(12.7V, 1Hz, Ambient 19T )
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Fig. 12 The measured average temperature of the micro
actuator as a function of duty ratio
(1.5W, 1Hz, Ambient 19T )
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Fig. 14 The measured average temperature of the micro
actuator as a function of frequency
(12.7V, 50%, Ambient 197C)
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