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Motion Characteristics of Loop Type Elliptic Resonator

Tohru SASAKI*?, Kunio KOIZUMI and Motofumi SASAKI
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This paper deals with characteristics of the elliptic resonator. The resonator consists of loop
and leg part, respectively. Each part was actuated by bimorph type piezoelectric member. The
deflection of loop part and the bending of leg part generated by piezoelectric bimorphs makes an
elliptic motion at the center point of the upper member. If resonators are put in a train and are
actuated at the same frequency, it can feed objects on the upper surface of its train. There are two
type of resonator, arch type and pentagonal type. Arch type resonator generates big amplitude on
the center of upper surface. Bending its under member, pentagonal type resonator generates
amplitude on the whole upper surface. Calculated results show that a shape of resonator influences
on natural modes and natural frequencies. The trial one could generate elliptic motion in arbitrary
phase with both type resonator. A pentagonal type resonator with notch reinforces its torsional
stiffness and can generate necessary natural modes and an elliptic vibration without generating other
natural modes.
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Fig.2 FEM model of resonator
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Fig.3 Natural modes of resonator
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Fig.5 Change of natural frequency

£, HEBDIEL,, 2 REL LEBEELRALTHS.
L, 2RELTHILETEHMERELTEILTHY, -
HEMANC K, Z2RELTRILLEALTHE. 2D
ST, K, BERERZNE, THMD RAIEEA&RES.
K=oz 5 IR TCRT LI RTHMBRVWEBE LR
UTH5EH, V—78Dz AAlIEE2E<RTEH
REETZ. TEMIPRVEEE TV —TERIXE 4(b)
DL, LEMRRMS Y AraREEd, bad K
EL D, THHBHITIRE T 2HESICH~<, X5(d)
DESITY, RKREL RS, BIIZ, FREADAICH
WTBRRKDEREEZEEZWVWBEICE, Kok d 55
BHTHD. £, M5(e)DXHI, y bRELRSB,
y IS OEbAIIRT H2IRAREBEOLTHHZ
eSS, ANCHTIHLOEREHRKREEZRL, ¢ ¢

NI | -El ectronic Library Service



The Japan Soci ety of -Mechanical Engineers

1388 NV —FTREHEETFOBHERYSE

— "

0.3 7

%

%

o .

T = 7

L . 7

= 3 7

= i

g =5 i

Detail of A i

e Bimorph t 2

v imorph type '

actuator |

6=0,L,=1, L;; =03, x, =1, K, =5, (a) Pentagonal type resonator with notch
M, =1,¢,, =002, T, =6.67x10" 2 &
Fig.6 Contour map of Q,, and A on K, -M, plane 0.3

KELBRBILT, PUVF1T—F ThEREMNICSH
WS BNV EMOEMNZHS TN TE, BIHD
BRMERERT L DEE. XoT, K, BELD s

& T, IEMIRESHEDBETE, EROIREEE
EBZILDTES. K,=10IRETHBIBA, T
MOMEE 0 2 KE < % & FTEHMOBITIRE D LI s~ ™ Binorph Type

Piezoelectric
Actuator

RRBZIBZDIMFEL, R(HDLSIy, dHEX 2 ~a
T2. 0 BACTEILTY, RNILRBEDINAE féJfoﬁA’//ff
NW7BMORbAREE,, bNILRBILIHY, I "

M BIREELy RRELRBZBRIED, Tk, HE (b) Arch type resonator
DINV—TERBNC A DiAG, THEEMI SIS, 1

1
5.

5. BEBIEOI —EHADB M - aE
-

10

\\

"o

Vany
~

11

BRI BV, FTHEHORUVANEEE ROz %
ECHITRIMEET S HEELT, YREZAL
T3, BN ERORBTF 2T 51548, 3 l~-ﬁ

| IREREDEH DY —EH~DBEMIHBEL 2 /// |
3. 4. BFHHEDIEIC BT %)V — TEHOBRBRIE
N2 ERERERITL, TATORMEE—HHE
FLELTEY, ThEliALTRAFERL VD
KT AEHRRY—BHAOBESBRIDILETHD. m sl1
MBI O T M &, TIRE DRV —R2EED
TR SR EITRIME CRE BRI 1HBE, BT
8T H 3N —7HO 2 REFRBKQ,, & LHHD

15 |4

. A
Piezoelectric
Ceramics

30

(c) T script type resonator

Fig.7 Construction of resonators
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