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Active Air Bearing based on Ultrasonic Oscillation ( 6th report)
- Experimental Linear Rectangular Air Guideway -
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This paper reports an active air linear guide that utilizes air ﬁlms generated by ultrasomc oscillation.
The films on eight bearing surfaces of a horn, which is a stator, lift and guide the carriage. Moreover,
the oscillation that modulates the amplitude via the positioning signal varies the thickness of the air
film. Thus, this bearing regulates the position of the carriage in z direction using a PI controller with a
displacement sensor so that its motion error becomes zero. Furthermore, no pneumatic plant is needed

" in this bearing. The motion error were 1.28 um p-p.in z direction and 1.08 ym p-p in.y direction
without compensation. Nonrepetitive motion errors were 0.125 um 20 in z direction and 0.048 um 20
in y direction. PI feedback control, in which a fiber optic displacement sensor measures the movement
of a gauge block mounted on the carriage, was performed. The settling time for 0.2-um step positioning
was less than 0.1 seconds. The positioning resolution was less than 20 nm.

Key Words : active air guideway, ultrasonic actuator, motion error. .

1.#% 5.

A, EEEMI%¢Mi%LWMbn5$W§$®
EHELOBERIETETH< RO TS, BEELH
213, KEBEBEIIEETRL -V IHRICEDEN
EEEENESNDA, REZEIEOERME &%
LB WMZAMELERBHEEOREE NS MENEL T
3. FIT, HRAMSOBREMZIOMORNED £
BIcHIE L, EEEECHEEn LI EET T4 T
T ) > J OBFEATONTEL T,

—%, MEEEBEREDS EABICELBRI (X
HEERE LRI AHES Y. MEREET Y
FaT—#ERNTREBNREEET S TERHNIER
ENTNB U UIREE RS EHz~$kHz &
<, BBIRHHNRETIMEN S/, FIT, &0
7 TIIE S T 2B SRR O B (F20kHz A L) T
B CHRERHZEMS Y, FEICEEMEON
B ZBOEEEREBNICITOMSOREREToTE
7. BERUWE T, AN NED T DU a N RBEE
REIFERWLZRMZERIEL, D—FO@AROE
EREREE T o R DVWTHRE L. FRIIES
BOTTHA RERIELERICDOVWTHRET 5.

2. B B a

EEBMERIICRYT. BERESHFICRLAEEESE
B (FRK) EMLTEKEERESE, MEEFRL
D, TOEEFEMEICIIINEE RS FUREK
EEODB/NSEZESHNET DA, MEERLkEZEEN
EEETBIET, MEREORES D 1O LANILICHE
HERBTEMNTRETHE, £LT, BLUEDOTY
FrBREDEORBOKNE S ICIZERFATIOT, I
BoHEAESERLTNRESOREZLHTH
3, BEMEOMBROETFD ZENTES.

BT 1(;L%f$®ﬂ£l@?@%®f HOELZEEEDT-

Displacement

Air film
-

Positioni .

sl‘;,a. ning Oscilating pad
Ultrasonic
actuator

High freq. -

waves %

_Fig. 1 Principle of active air bearing based on air film

generated by ultrasonic actuator
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