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Fabrication and Operation Characteristics of Linear Ultrasonic Motor
Using Li—Bs Mode

Z 0 E-& 85K
(Myung-Hun Lee - Jin-Soo Kim)

Abstract - In this paper, a linear ultrasonic motor using piezoelectric ceramics was fabricated, and its operation
characteristics were investigated. A linear ultrasonic motor using L1-B4 mode was composed of a stator and a rotor,
and a stator was composed of piezoelectric ceramics and a elastic body.

When applied frequency and voltage were 584 kHz and 56 V respectively, the feeding speed of the motor was 19.8
cm/s. A linear ultrasonic motor could be moved in left and right directions by the phase difference. Feeding speed and
feeding force of a linear ultrasonic motor could be controlled by applied voltage. A linear ultrasonic motor had a droping
torque-speed characteristic. The maximum efficiency of a linear ultrasonic motor was 2.14 %.

Therefore, this linear ultrasonic motor can be expected to be used for a card~forwarding device, such as a card reader
device and so on.
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Fig. 1 The structure of a linear ultrasonic motor
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Fig. 2 The driving principle of a linear ultrasonic motor
using Li-Bs mode
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Fig. 3 The structure of piezoelectric ceramics vibrator
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Fig. 4 A stator of the linear ultrasonic motor fabricated

29 19 e AAAE BYA EW Pl2d ¥ g
deEe Wobd WA HE2 9% 8 m, WA 3 me
o (A 2T 2)E AHgstel At

a8 58 A4¥ 259 dE79 AR €HAEE e A
olct,

¢ AEa F& v4A

I < ]
HBAAEAD
v
A(A7 28)
v
HEA FFR(d4)

v

3.3 2} (stator)

3] A zH(rotor)

L 1

ag 5 MY 28 MEI|e HE #MT
Fig. 5 Fiow chart for manufacturing linear ultrasonic motor



3. M8 =3u HE7e & R 5 A2™

a¥ 62 B AT Ay AY 229 AE7Y 7F
ANade yehd Aol Li-BREY MY 289 A%
712 4ty A8 289 AF7IAR 24 (sinwt, cos wt)
o2 FEIUH7L 209 5 LA/HP 331204, ¢F)E
o] &3t 90° HAAE ZE 249 AT BHF NEE ¢
A7, o] Axe AGE 209 A FEZI)(NF 4015,
dE)2 27t SE3o x&9 "AF7E FEAZCHS)

A7F AdH FHee T HAVNE o839 A m,
24 1FY A¥AE 5 Y2 2389, e dzrmn
(HC 5802, gt=h)2 #AZsoh

—> TEx ---- xRy

a8 6 M¥E =81 MNEIe & AlAH
Fig. 6 Driving system of a linear ultrasonic motor

29 old & E(fecding speed)E ZR 37 At T
HEAA 2asts 489 3393 72027 98 A8
Aok

Ed(torque)s 9 73 2ol dFIlY) HAA Yz
38 dAdsa e AE ol gsel 7ag

T=88m:r[N-m] (1)
ANA me& 39 Hek(kg), r& HAAY ¥ (m)olch
£ 3 o4 3 (feeding force)e EAFS Tt HAH F
Y Aoz 2FHsgory, g o FIA
F = 98 m [N] (2)

2&e g HE ol&dd TIHAG

ag=-2HEARR 278 T 400 pg

L-B2E M% 283 HE7Iel MAD 28 54

Trans. KIEE. Vol. 50C, No. 6, JUN. 2001

4714 n& HAAY 27 HAF(ps), T EAN - m),
Pe AF(W)olt}.

EX PN

ag 7 E3
Fig. 7 Torque measurement system

4 MY H3 ¥ @

Az Ay 2&9 AFEVY F3E E 19 YeERALh
7% 34 585 kHz, F¥H% 56 V, ¢4A Az &
AL 309 g, 89 FAE 546 g, A FAE 68
golglth EF 1Y 8& AHE 9438 A»E sz o477
o},

a9 9 U7t FHFd 4E 289 AF7)Y = oF
£=2 Jeld Aotk agdlA el o] Uit F
+8 Z7HNAd wet JlE old e Ay MYHor F
7tatsl o, 584 kHzolAH AUl o4 %(198 cm/s)E Y
okt oA AgEog asi &, A7 FA5E
WA FIE oo ulz} ojf&Er WHHdE AL 4 F
et WA Qs Fage] gdte HY x& FFU Y
FlEe ol$&% ZFHo| M5

¥ 1 H=tE Mg 250 Ms7(e 74
Table 1 Specification of a manufactured linear ultra—

sonic motor

@4 | &%
A7N(H el x Fx¥o]) ma 36.0x10.0%x2.0
TE FoT Kt 584
TEAYR Vime 56.0
&A Aeezo 74 g 3.09
g4 e FA g 5.46
719 FAQCH) g 0.81
A FARM) g 6.8

259



REAPEILEE S0CE 6% 20014 6A

agla 20 V olsle) 7t A ME HY 289 AF
717V F+E5HA @ttt o) Ade B A7 AR Ay
&% AF7IE FFAIZ HAME Ha 20 V ol4e]
715 Aol Hasittes A& Yuio

a9 118 97 F94E 584 kHz2 2AAIA 2 <17}
Aol wE 257 AF7Y = o]$HE ZAHF o
th ageA HEuiel Zo| A7t Age]l Forgel wek 7
= olg8E A MYHoR FrEHeH, 60 VY # o]
£33 402 mNolth 2 ol HGAME o8 F
: - il 7k g dASAL. o] Axe olFPeoz Yuk AR
a¥ 8 A= MH X883 BV Fle(Ad 5 gl R)Ee 83 o4AH 4

Fig. 8 Manufactured linear ultrasonic motor
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