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Fig.1 Experimental structure of the USM with the vinrational transmission line and the self holded rotor.

*Measurement of a prototype of the thin transmission line type ultrasonic motor with a mechanical
matching structure, by TAMURA Hideki, HIRANO Tatsuya, TAKANO Takehiro, AOYAGI Manabu®
(Tohoku Institute of Technology, TMuroran Institute of Technology)

- 1343 -

20124F3 1



HAE

ST YRR AL
e

X 7NMER, B—F ARy RBR UGSk
TEHRE, Uyl I I2F v s fThHD, il
BN O v 7 NS BT I 2R FLL TR
VRBEERITHEEL UIDIAATND, FTHIT
I URNIART YT Nz 9928 3T
W5, FHEET Y N T Y e TR ISR B R ATAR A~
DECIRWNISCHIZAL CREEL,

3. BEEEDERET

A4 FEJih #50 & R Eh AR 25 B 0 W i A D 1E W) X
FIZUL, e CHMIEEE L7721 Tl ke
[ COMB S N REL, v —ZERE)EE T
UNRBI = R X2 n T 55Tk, £
7o HONUDMBURIE R R IXA IR OIR
B —NEAJE KRS — BT 530 ED T
LI, BERET CORFNRENEE T TOHE
BEMEN RSB TR AT —NIEBEIREL COHRE
HEENETDR N A D F AR [3] THiR
TWD, £ZTC Fig. 1 {RLTIZINNCEATE LD
IOtk Oax s 2 ERIT T,

AR DOEZTELT, B s BEIRM
7R NBE B Z 756 OB A& —
B Al = EE DI R I A DO~ EEZED
%o BHEIL MG PRI D E N > THERE
TEDITA RERIEMT (FEM) (ZX258H
BTFIEEL. Fox 1T COMSOL Multiphysics 4.2
L7, Fig.2 (ORI 5%
A2 S T BEL €. BN SINE /1%
B2 TR BUSERRITZ1TO, ZOBRIEL
TEARENH FE ORI A B AR DT,
EHHEGRECIX 100 fFIEEDAE—F L AD
EWRSHD, 22T Fig.3 DLOITHEEIca %y
ZEOMHT T, ax 720w bERAIZ R
TG ORI A E—Z VA Zmve 13, 217
B3 H LRI O L ESRE A moA 8
— XA Imt E— BT 5,

TG T, aIRTZERERR AN i
T, IRTZDIEDHRREEANZ T 72 B OB A
VE—H A Imte EMRE DB DAL —H
A Zmy D —BT DML EEGELND, 16T,
TEDDHREIARTZNIMIT DRI THE
AL E—H AR =L TWELERHHT-
b, Fig.5 \OR T Iz EITIT=7E—>2K
DA R ET2 D EN R ES D,

4. RIERTF DM

JhREE T R L — IR TT AI=T LADH|Y
HLTHDH, ZOFRIC Fig.1(@) 1TRLI-EIICHE
T-OMTREZENHY 58472 1E S5 Wik TIE W,
FEWEIZEEEIIv I A TRV REET

SR

- 1344 -

Fp=IN

A Applied force
T Caused vibration velocity vy m/s

(a) Rod vibrator

Zmve = Fp / vye

on the end face.

Fp = IN! gl um
ytm/s '

1} Fixed Constraint

Zmt=Fp /vt

P

(b) Transmission line

Fig.2 Analyzed method to obtain the mechanical
impedances of the rod and transmission line
on the connection ports.
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Fig.3 Mechanical impedance of
the square rod with connector.
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Fig.4 Mechanical impedance of
the transmisson line with connector.
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Fig.5 Dimensions of connector obtained
the mechanical impedance matching.
The connector with dimensions at the cross point
provides the total impedance matching.
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Table I Material constants using analysis.

Aluminum Steel
Density(kg/m?) 2730 7850
Young’ s module(GPa) 69 205
Poisson’ s ratio 0.33 0.28
Mechanical Om 3000 3000
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Fig.6 FEM and experimental results of admittance
characteristics of the exciter with connector.
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Fig.7 Admittance characteristics of analysis model.
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Fig.8 Admittance characteristics of trial motor.
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Fig.9 Admittance characteristics of
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Fig.11 Experimental result of vibration velocity
amplitude in the exciter and in around of
the center of transmission line.
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Fig.12 Frequency response of rotation speed.
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Fig.13 Experimental result of the trial motor.
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