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ABSTRACT

Nonlinear resonance characteristics of transverse type-PZT ceramic resonafor were investigated, and their
nonlinear coefficients were calculated using the nonlinear theory proposed by Duifing. Resonance characteristics
of sample showed nonlinearity by the thermal effects due to driving current. Nonlinear coefficients greatly
affected by sample dimension, however, comparing with respect to currenl density, it was almost constant.
Nonlinear coefficients were not changed as driving current mcreased upto 40 mA/cm®, when o and p was
920 and —10.6, respectively, while nonlinear coefficienis exponentially increased beyond the current density
of 40 mA/em®. Nonlinear coefficients were slightly increased as temperature increased.
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Fig. 1. Equvalent electric circuit of resonator.
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Fig. 2. Resonance characteristic of linear system, Fig. 3. Resonance characteristics for a various value
of f.
1 3 *l
( — 't — LI;)L cosmt
LC 4 1C 11 MEIES
T A MelA a=0, p=02 A3le nlgTe] Go.
—@ T(H— 4—&11)11 sinest =2 s2e AR ches gl
v ; . v
:mT(coscot cos{—sinwt sind) (3 L= —T (&
\/R—?—{— al— = ¥
wC

4] (8}2] HE coswtel sinetd] HFE elmEtd
o2 A

it

B2 L7t wg] 17} 45 ¥ == 2249 o

Hajal ggAolth o7 Fale] dejd W F3lzts)

(%_ 2 j f[ac_lz)l m%cos{ 6) TE w=1vLCelth Fig 2& a=0, =02 4 @]

digt dedxe] gREHE l-lrE]"ﬂ Folcl ErlazAls

R, 3 . V. R L% C3 el 2212 dopage el ot

o1+ rolfi=a it O pazsigo) wgela, A4 s2e 2R ge
apaqe] vlazele Ayl %ﬂj/ﬂow

A ©2 a b 4 AFHA 0% Yol = em2®
Yool 47 depy o 2k

2.2, HIMHESTISY

{{L_ z_,_i § 2)2 Fig. 3¢ 27}=gte) g

@ 1
' LC 4 LC

+[o i 1+ j—al I} 2=(w v f ST

7

4 M FAAN vl eart EAURT AT ol 9BoE AR ot WAE PARTA
AAH 5713129 AP Aolch o) A SrbalRs]  Saelsl wok Ta A4 LalddAE oy 2a
Ag W aAGARe gol Fold W e wad  F4E 9 4 e 29e) j<odd TASHE P,

Wit AR AE T2 S Gk AR KU HE 22U Q RS DI 2212 FrelAn AFAE 0 o

IHe] 2 e AR A ek FuAHA Az = Abele] E ke R Br): WAooz 79 £ g

AR g H)s ASTolz o] AL Akl o}, UM FHY 5 Pb H¥olrh = maig

Forel gk A% FASAE Zel7)2 g T PR P R R4 AFs) Aw‘sl S7FEAL @9
5'-_

A9 Fagel o@D FARAL WAYAT u FHFINE Dol QE FAN AFA Fobehe 2
S olFE Faaeel Bk Wil A4 fﬂ AR} A,

o g Fulig & Mo &S Bom zhbalFy Ao

Jm
o
il
&

g

=
=
5]

=

_?_ll
(L
£
ale
o
L
£

A 319 Al 10 3(1994) —1135—



current

a [rad/sec]

Fig. 4. Resonance characteristics for input voltage of
B<0.
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Fig. 5. Resonance characteristics for a various value
of o.
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Fig. 6. Resonance characteristics for a wvarious value
of —B.
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Fig. 9. Resonance characteristics for input voltage of
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