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Vibration Characteristics of Ultrasonic Object Levitation Transport System
according to the Flexural Beam Shape

S. H. Jeong(Mech. Eng. Dept.,

CSU), S. M. Shin'(Grad., CSU), G. H. Kim(Grad., CSU),

S. H. Lee(Grad., CSU), J. H. Kim(Grad., CSU)

ABSTRACT
Transport systems which are the important part of the factory automation have much influence on improving
productivity. Object transport systems are driven typically by the magnetic field and conveyer belt. In recent years,
as the transmission and processing of information is required more quickly, demands of optical elements and
semiconductors increase. However, conventional transport systems are not adequate for transportation of those. The

reason is that 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. Vibration modes of each flexural beam are verified by using Laser Scanning Vibrometer.
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Table 1 Transporting Frequency and Speed of Lenses
according to Shape of Flexural Beam

Beam Type

Freq (kHz) | 25.4 | 26.9 | 26.1 | 25.8 | 26.8

Speed (mm/s)| 83.7 | 91.9 | 79.4 | 79.5 | 68.8
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Fig. 1. Schematic Diagram of Object Levitation
Transport System
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Fig. 2 Type of Flexural Beam
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Fig. 3 Scanning of Flexural Beam
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Fig. 4 Wave of Flexural Beam B for 26.9 kHz
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