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Transfer control of levitated object by array-type stator vibrator (1st Report)
- The experimental consideration of transfer and positioning —
Ryuto Yano, Manabu Aoyagi, Muroran Institute of Technology

Hideki Tamura, Takehiro Takano, Tohoku Institute of Technology
A levitated object above stator vibrators can be held by the acoustic viscous force generated by near-field acoustic
levitation is phenomenon. The holding force yields at the edge of a vibration plate and nodes of a bending vibration mode,
and it is in proportion to vibration amplitude of the vibration plate. This paper describes methods of transfer and
positioning of a levitated object above many aligned stator vibrators, some experimental results and the proposition of the
application as a non-contact-stepping ultrasonic motor (NCS-USM). A linear type and rotary one of a NCS-USM can be
flexibly constructed. The NCS-USM has a possibility of high torque performance compared with an ordinary

non-contact USM using traveling wave.
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Fig.1 Forces around levitated object.

A B R SCER

3. EBRFERBIUWER
FEEIR O FEREFE L L ATE D AR T D 7212, ARFZEC
FAN - EBREE ORSE A Figl 1ORT. 3 ODATF—H (X5 —
% A+B-+C) WRX—ADLETFNZIHATEY, ATF—F &~
— ARV THEEEND. TRENDOAT—H OMIEIEH 60 pm
THH. Figd [T LI, A7 —F % SUS304 IZZHDJETE
YT 7 A (PZT) ZEVFZ LD THD. AIREREMNT
(ANSYS 12.0) #1To7- AT —X OIEEIE— &, FEMAN
EOM s LA RF S AP % Figh (R, 2 DOFIERRIC
ENTIRIIE CREO MRS C& /2. AT —4% A+ B+ C OILRE
E I ZFNEh 2252 KHz, 22.61 KHz, 22.64 KHz TéH-7=.
AEOFBRIZINT, LFD 2 20 MICEB L CEBRLT.
Q) FEWEREAT—F 0O EICBEWE L EOREDROES L
AT — X DIFEO .
Q) B L7 AT —Z OIREHRIED 2D,

Levitated object — _I:>

Vibration amnlltude—»r pnne B J I S
e ——

o s e e B M

Stator vibrator B | s |

Fig.2 An operating principle of NCS-USM.
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Fig.6 Vibration amplitude and levitation distance in the case of the
levitated object 17.5 mm long.
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Fig.7 The measurement method of holding force.
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Fig.8 An example of rotary type NCS-USM.
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