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Experimental verification on non-contact thrust force on levitating board using ultrasonic vibrating plate
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In recent years, the size of plane substrates and semiconductor wafers has increased. As conventional contact
transportation systems composed of, for example, carrier rollers, belt conveyers, and robot hands carry these longer
and wider substrates, the increased weight of substrate results in increased potential for fracture. A non-contact
transportation system is required to solve this problem. New non-contact transportation system combining acoustic
viscous and aerostatic forces to provide damage-free transport is proposed. The substrate, levitated by air aerostatic
force, is dragged by thrust force generated by oscillating plate with ultrasonic flexural standing wave placed over the
substrate. In this paper, the characteristics of the thrust force were investigated experimentally and comb-shape

oscillating plate was investigated to improve the thrust force.
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Fig. 1 Principle of thrust force generation.
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Fig.2 Experimental setup for thrust force measurement.
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(a) Dimension
Fig.3 Oscillating plate.

(b) Nodal analysis at 28 kHz
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Fig.4 Variation of amplitude of oscillation.
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Fig.5 Measurement apparatus for thrust force.
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(b) Thrust force generation by unbalance weight.
Fig.9 Thrust force caused by acrostatic force.

FA—2 L BEIES=0mmH5 32 mm OFEFHANT
DERAT A N OBBRERRRE LTz, EHIIRE S 90
X 120 X JEX0.7mm, EE 19.7g DH T AEMAAE
M Uiz, BELMEE LT, ZXES 16 I/min, R
R & B ET— 7L EEORE 1.1 mm, RERIEL

159

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

Vol. 20, No.1 (2012)

HA AEM %55

4.0
8 90 B & 6=28mm &=26mm 6=26mm
& 2
g 10|
=

0.0 ] | | | |

14 16 18 20 22 24 26
Airflow rate //min
(a) Air flow rate.

4.0
Z
g 30}
3 .- —- —
£ 2.0 | at&28mm  &28mm  5=28mm
z
E 0L
=

0.0 | | | L |

1.10 1.15 1.20

Clearance mm

(b) Clearance between oscillating plate and table.
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(c) Oscillating amplitude of plate.
Fig. 10 Variation of thrust force.
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(a) Dimension.
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(b) Modal analysis at 27.6 kHz.

Fig. 11 New oscillating plate.
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Fig. 12 Variation of amplitude of oscillation.
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