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Design and Trial Fabrication of Plate-Type Linear Ultrasonic Motor Using
L1-B4 Vibration Mode
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Abstract

A plate-type linear ultrasonic motor using longitudinal and bending multi-vibration mode was
designed and fabricated for the application to card-forwarding device. The stator consisted of
PZ-PT-PMS piezoelectric ceramic plate and stainless steel. The performances of the motor were
measured. As the experimental results, no-load speed of the motor was 0.6 m/s when applied voltage

was 80 Vms in resonance frequency. Starting torque was 1.4 mNm and maximum efficiency was 1.2 %.
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Fig. 1. Operation principle of plate-type ultrasonic
motor
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Fig. 2. Structure of the stator



o X o] ¢kAd EAo] 4% AR UA U
PZ-PT-PMSe} HAEA AL o)&ddcH, o
249 A7 718 BEA4L E 1o vehdg? m3
=7t 79 Huyg 4d MedS Az 98
CIP(Cold Isotropic Press)& ©]-&3t1 44mm X 10mm X
05m =279 ¢d Aztgg wHEU

AzE 4A AaY #He 4742 segmentE B
sl ot 29 20 Bo]xo] 2702 segmentihe A
2§33 digdo] wfiyl = E 80 ~ 100 Co H4
F5ANA 4 kV/mme AAFA EIFshct. g
Aetaio] @AM E AZA(RBRNESTIE o843}
o AeeA HEstq nAJARE AzeHck 19 2
€ 1A Y Tt 1Y 204 @A E¥E
stainless steel(WE : 85%10° kg/m°, ¥& : 102X
10°N/mH2 e, HEged atdgz e
A%l $4% PPS(Polyphenylene Sulfide)E #H 3

cgo) 958 o Zaz BasPcH?
32 5&y x84 RE9 75 ¥ &
oy 259 2EHY T F, T € RE{E S
A7l 48 B8 19 39 YeERdAE 24 T
2 98 A4GInd)T BA(cos) e 90° xS
Zt= A714 A3 E Universal Source(HP 3245A)¢

A 28 A)A Power Amplifier(NF 4015)& %3 3
Z3lgth. E38 oluf 32 HFE AR{F THE
o] 43l ZA3s g} Universal SourceE ©]-& 3l
Faeet 49 A4S PEAFEA 4y AFA F
& Holx FuLg FAFIAF2 AP =
g, Ex-% 54L& E7d 48 £FAIn £A
m [gfle] EAE didEs Wyoz 7AH Rag F
WA o] We] £ & El3WElR A3 Y}

Universal
Source
A, Fasoha
A% B4 2R
Power
Amp.
Current
Probe
OSC.

a8 3 BBy ¥Y 249 2HY 7§ #E%
Fig. 3. Block diagram for driving plate-type linear
ultrasonic motor

863

A7IAAA 283 =22 Vol11, No.10, October 1998,

4 4EEY R =9

41, Fups

z59 BEHe

.||m

A

A AdEe FAREL olgd
BE Lol FAFRSL TAAN FEL @
dngez ¢d Asdy FAFASE Y9
£ o) detolAg o3t ZAHA Bk

£ K

E 1. ARAEAA e A AEde B4
Table 1. Characteristics of piezoelectric ceramic

under low electrical field

Resonance Frequency 38.1kHz
64.28120
649.785pF

Ca 6.61444mF
L 27.2638mH
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