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Fig.1 Design parameter of vibrator
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Fig.2 Support configuration of stator vibrator.
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Tablel Measurement results of Equivalent
circuit constants by ImpedanceAnalyzer

Sample-A Sample-B
Mode lower upper | lower upper
0 4108.7 854.4 |1815.5 780.1
Jo(kHz) | 283.50 288.80 |283.22 288.62
R (Q) 747 3227 | 181.7 408.8

L(mH) | 1722 1519 | 1853 1759
C (pF) 1.83 200 | 170  1.73
C.oF) | 277 277 | 279 280
k (%) 129 405 | 123 40.7

Digitizer

(NIPXI-5103) MY

Shaft ¢ 3,5,8 mm

Teflon line — O

Weight— °

| | < Preload

Code wheel
$24.5mm

m
Pulse count @ .
(each 2ms)

¥

Photo encoder —
Torque : T=(F-mg)Xr (Nm)
F : Load force (N)
m : Weight (kg)
r : radius of shaft (m)
g : gravityational acceleration (m/s?)
Mechamcal output : Py, = TX21Q /60 (W)
Q2 : Revolution speed (rpm)

Fig.3 Measurement system.
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Revolution speed Q

Drive frequency f},
Fig.4 Hysteretic characteristics at operation
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Fig.6 Characteristics of sample-A
with frequency sweep
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Fig.7 Hysteretic characteristics under no-load
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Fig.10 No-load revolution speed of lower mode

(98]
=l
(=

Revolution speed Q (rpm
S
S

(Sample-B) lower mode

525 O [Shaft g5mm Preload 75mN Vg=2.70Vam]
=200 A /o=285kHA12
G o S 2 Pp=2.0-24mW <
2150 A — [=1.7~2.1mA{ 9 2
<1:/;C)L‘IOO ,// * : \\\A A ¢=63~67 6 .§
=) Ne 2
N - . =
B 50 1 ~— 3m
o R

2 0 — 0

~ 0 20 40 60 80 100

Torque 7 (WNm)

Fig.11 Rotation characteristics of lower mode
(fp=285kHz)

Jfo=285kHzIZ 51T 2 ARt 2 Fig 1 LI~ T,
Zh¥ Fupper mode X ¥ HE < 12%IE E T, &
far 23/ & < E [EHEREI TR v ME AN B

%o ANJIFESIEFig. 11 O R EH#PH T )R H
WHELHV2.0~24mWTH -7,
HiTE

ABFIE D —ERIL SR 28 B2 IE 2 i B
4. R E BRI 7E438(N0.19016001) D B % %
2T AT,

SE Xk

[1] M. K. Kurosawa et. al., Jpn. J. Appl. Phys.
Vol. 46, No. 7B, pp.4915-4920, 2007.

[2] Y. Doshida et . al., Jpn. J. Appl. Phys. Vol. 46,
No. 7B, pp.4921-4925, 2007.

[3] T. Takano et. al., Proc. of ACTUATOR 2006,
pp-453-456, June 14-16, Bremen, 2006.

[4] NI R fl, {80 US2006-42,
pp.37-42

[5] H. Tamura et. al., Jpn. J. Appl. Phys. Vol. 46,
No. 7B, pp.4698-4703, 2007

[6] SR i, H19 Ak 528581 , pp.1209-1212,
2007.

[7] AT Seksf fh, {5 FH ) US2007-35, pp.1-6

2008 3



