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An Analysis of Vibration Characteristics
in Ultrasonic Object Levitation Transport System

S. H. Jeong(Mech. Eng. Dept., CSU), H. U. Kim, S. B. Choi’, G. H. Kim, J. H. Park(Grad., CSU).

ABSTRACT

In the semiconductor and optical industry, a new transport system which can replace the conventional transport
systems is required. The transport systems are driven by the magnetic field and conveyer belts. The magnetic field
may damage semiconductor and the contact force may scratch the optical lens. The ultrasonic wave driven system can
solve these problems. In this semiconductor and optical industry, the non-contact system is required for reducing the
damages. The ultrasonic transportation is the solution of the problem. In this paper, the ultrasonic levitation system
for levitating object are proposed. The 3D vibration profiles of the beam are measured by Laser scanning Vibrometer
for verifying the vibration characteristics of the system and the amplitudes of the beam and the levitation heights of
objet are measured for evaluating the performance.
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Fig. 1 Layout of Ultrasonic Object Levitation Transport

System
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Fig. 2 Experimental Apparatus for Ultrasonic Object
Levitation Transportation

(a) Horizontal Division of Flexural Beam 1

(a) Vertical Division of Flexural Beam 1
Fig. 3 Measurement of Flexural Beam 1 using Laser
Scannig Vibrometer
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(a) Horizontal Maximum Amplitude of Beam 1

(b) Horizontal Minimum Amplitude of Beam 1
Fig. 4 Horizontal Vibration Characteristics of Flexural
Beam 70mm width

(a) Vertical Maximum Amplitude of Beam 1

(b) Vertical Minimum Amplitude of Beam 1
Fig. 5 Vertical Vibration Characteristics of flexural
Beam 70mm width
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(a) Horizontal Maximum Amplitude of Beam 2

(b) Horizontal Minimum Amplitude of Beam 2
Fig. 6 Horizontal Vibration Characteristics of Flexural
Beam 40mm width

(a) Vertical Maximum Amplitude of Beam 2

(b) Vertical Minimum Amplitude of Beam 2
Fig. 7 Vertical Vibration Characteristics of flexural
Beam 40mm width
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Fig. 8 Levitation Heights in Flexurural Beam
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