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Development of the Object Transport System using Ultrasonic Wave Excitation

Sanghwa Jeong*, Byungsu Shin™*, Kyungrae Cha", Suk Song”*, Kyunghyung Lee™

{ Abstract }

Inrecent years, as the semiconductor and the optical industry grows, the necessity of the transporting system for semiconductor
and precision optical lens without damage increases. The transport system using ultrasonic wave is very suitable for this
area. In this paper the object transport system using the excitation of ultrasonic wave is proposed. The experiments for
finding the optimal excitation frequency, finding phase-difference between two ultrasonic wave generators are performed.
The effect of transporting speed according to the change of weight and amplification voltage are verified. In addition,
the system performance for actual use is evaluated.

Key Words : object transport system(B]0]4-32]), excitation frequency(7}715-8k4r), phase-difference(]412}), ultrasonic wave
excitation(2-S1 7)), ultrasonic wave generator(2-23} UAIAFA)), progressive frequency(H3Fu}4)
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Fig. 1 Experimental apparatus of an object transport
system
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Fig. 2 Speed according to frequency
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Fig. 3 Speed according to voltage
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Fig. 4 Speed according to phase difference

Table 1 Direction change of an object (Case 1, 2)

Phase difference Drection
0 ~ 70° -
80° 0
90° ~ 220° +
230° ~ 320° 0
330° ~ 360° -

Table 2 Direction change of an object (Case 3, 4)

Phase difference Drection
10° ~ 30° -
40° ~ 140° 0
150° ~ 270° +
280° 0
290° ~ 360° -
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(b) Phase difference : 140°
Fig. 5 Speed according to frequency

Table 3 Direction change of an object
(Phase difference : 30° )

Frequency (kHz) Drection
257 ~ 262 +
263 ~ 269 -
270 ~ 279 +
28.0 ~ 28.1

Table 4 Direction change of an object
(Phase difference : 140° )

Frequency (kHz) Drection
25.6 ~ 26.1
26.3 ~ 269 +
27.1 ~ 278 -
280 ~ 28.1 +
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Fig. 6 Speed according to weight
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