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Control of Object Transport Direction Using Vibration of Flexural Beam

in Ultrasonic Transport System
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ABSTRACT

In recent years, the semiconductor industry and the optical industry are developed rapidly. The recent demands have
expanded for optical components such as the optical lens, the optical semiconductor and the measuring instrument. Object

transport systems are driven typically by the magnetic field and the conveyer belt. Recent industry requires more faster and
efficient transport system. However, conventional transport systems are not adequate for transportation of optical elements and
semiconductors. The conveyor belts can damage precision optical elements by the contact force and magnetic systems can
destroy the inner structure of semiconductor by the magnetic field.

In this paper, the levitation transport system using ultrasonic wave is developed for transporting precision elements without
damages. The steady state flexural vibration of the beam is expressed using Euler-Bernoulli beam theory. The transport
direction of an object is examined according to phase difference and frequency. The theoretical results are verified by

experiments.
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Fig. 1 Schematic Diagram of Ultrasonic Transport System
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Table 2 Wave Propagation Direction according to the Sign of Standing Wave

- - Frequzr::jl(kHz) - Al B Wav; ilzilt)iziation clp Wav% il;:(ilt)iziation
29 23.7 25.3 24.5 + | + - - | + -

30 25.3 27.0 26.2 + | - P - - -

31 27.0 28.7 27.9 + | + - - | + -

32 28.7 30.5 29.6 + | - P - - -
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