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Design and Analysis
of Ultrasonic Vibrator for Conformal Coating in LED Packaging
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ABSTRACT

This paper presents design and analysis of ultrasonic vibrator featuring the piezoelectric actuator.
After describing a geometric configuration of the proposed vibrator, an analytical model of the
ultrasonic vibrator is formulated by adopting liquid film pattern theory and wave theory. The
dynamic analysis and geometric optimization are then undertaken using a software ANSYS. The
optimization is performed by taking the amplitude of the tip displacement as an objective function.
The fluid flow characteristics of the proposed vibrator are analyzed by taking three different fluids:

water, silicon oil and ethylene-glycol. This is achieved using a software FLUENT.
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Fig. 1 Configuration of the proposed ultrasonic vibrator
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Fig. 2 A cross section of the ultrasonic vibrator
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Fig. 4 Optimization results
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Fig. 5 Mode shape at 41.08 kHz
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