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The relationship between the dimensions of the flextensional transducer

and its in-phase vibrating resonance frequency

He Xiping

(Applied Acoustics Institute, Shaanxi Normal University, Xi’an 710062)

Abstract The relationship between the dimensions of flextensional transducer and its
in-phase vibrating resonance frequency is investigated with finite element method: not all
size of flextensional transducer is provided with perfect in-phase vibrating mode; when
the transducer dimensions of length, width and height is fixed, the vibrating resonance
frequency increases with increasing thickness; when its thickness is fixed, the vibrating
resonarnce frequency increases with minishing one of length, width and height.

Key words Finite element method, The dimensions of flextensional transducer, Breath-

ing mode, Resonance frequency

REAS UL T A BRITH 0 H T xy P 4R A
B, Kb etk ¥ G se it R4 RN,
BAESCHR [1] o [2] o, HERERIR FROAE Kek, Bk K IUTR 4
i LR AE VIL G R ERBEAE TEIR K 280mmx120mmx 160mm (K x $& x §), Ffk
SCE TR, B LRI E AR, # )2 10mm , BAE ARSI DO LR, Wikl

* BN A RBLEIE ARG I KRRk S 1

1 5]

i

18 20.% 34 (2002)



K1 Sik#aess xy YEGRTE IS =ER
A FHES B
C. BT #ighthik  D. Terfenol #

B2 VI R#AE S R

WX FEBERA, XA LT HES, AHE
80mm , MWMEALEMHE SR, WHRSHE
Bk AR T A gk —lE, dmR— A uiRg.
ERALEM S Ee (K524 LD — 10) /£
TikeRA R,
RIARITTH BT E A R LY, X hke
BEA LIRSS, LRRPEADER N E—
PP RSTS, BRI HE 2% 0 MR Rl o i B A
HARRRAIRSD, XA R, #EEST
FPEX IR b, ARERRERIIRK,
R K m, WFRASREMAE 2 Frr.
R Z BRI ROT 28, BeATlAEE
W RN T HAA MO TR, BEX STy
E, B3 7 AL AER, KTEK
BEEE T SRR R RN EIL, XBHR
XS RE S 1 B — R R R

2 TIRIRAERR R T 5 REIR ) ISR

2.1 F—EMFRTHAREENEEIR

N 7 o

T

S

VII B GEERSN B 5 2, K35
RMEER, A, BEXNIMERLAK, A
— & A A EENREMERNES, B3 ER—R
oA 250mmx123mmx48mm [ RS (Bik
BEJE 4 8mm) B FAHIRSIBCSIRE, THEF H
DB ER AR, E WX A REas a9
TERUB A K.

B 3 250mmx123mmx 148mm ¥ AY 51 548
WIS HRE

2.2. FAMBRTSEMBRNIERMFAR X
EX

BT JUPP e BE 28 7 P e LUE i in
T IR

K. B, BRIAZMERT, &k
e 2y (O BE R AL K, ) [R) AR 3% 3 B OB R
BEREEMZH A, B 4 KRPTRTN
250mm x 123mm x 148mm ) fess, HFEHTE
AR EME R &, XA IV
AT A A L R — R B

|

1+ l T T ‘ ———— ! T ; T Y p

4 6 8 10 12 14 16 18 20 22
88 /mm

B4 R4 250mmx123mmx 148mm ff] VII &

A3k B Bl A% [ A 30 B AR R AT B R BE R AL

.19 -



BREARKELT, BEK, B &P
FEE—RT, HRMRSIESERFR 2L
METAE 1 HEH: =FHER MR H3
A, EIRBERREE, LAY ) R bt
TEIRPUR R M A B,

R 1 FEERSHESERRAEBRTROELXR

B JELRE #Hfigds R WIREE
(mm) (mm) (kHz)
6 280 x 140 x 160 1.0564
280 x 140 x 120 1.0621

260 x 140 x 160 1.1137

280 x 120 x 160 1.2187

8 280 x 140 x 160 1.4700
280 x 140 x 120 1.4872

260 x 140 x 160 1.1137

280 x 120 x 160 1.5820

10 280 x 140 x 160 1.8267
280 x 140 x 120 1.8754

260 x 140 x 160 1.9836

280 x 120 x 160 1.8290

K. B BRSNS, BRI
%, SHAEREIREN, BAERSER
AT, XA RSB MK

(L##% 48 77)
MIIHE S T ZR S ARG e P A B
4 £ig

AR BRERDERRET, BT R
RO LS, PIRRAEE, FrblEsh
(AL B PRIE 4 5-10um , &K f = 19.5kHz,
AR (7 fin 3 BE A 75000-150000m /5% FER, i%
BURAGZEHFO 19 EFRES A4

{HIK e, XUABCRATE AR 2.
3 Hit5itie

FEB SRR TR K, . R
PR, EEREASHIBER (R, THAE
IR K, BiRFRMES LT BRERR
IO, BUNMRE TR, H A BB
Kapm, BRMSAFTHE; MM A
A RILIRBAS, DOTRIBER L BB A %
M,

A Fr A i R R B A BEAR K R A 4R 3h
B, BIRPIRAEE, BAT, KBRSt 4T
BEATIE,

2 % X M
1 REF, AEr, 20, AR, 2000, 25(6): 521-527.
2 WY, R, A4, AR, 2001, 26(4): 377-380.
3  Oswin J, Dun J. Frequency, Power and Depth Perfor-
mance of Class IV Flextensional Transducers. Power
sonic and ultrasonic Transducers Design. Ed. by

B.Hamonic , J.N.Decarpigny. Proceedings of the in-

ternational workshop, May 26 and 27, Held in Lille,
France, 1987: 121-133.

LML, EEETIE 160 NEEARKCHL, BRAEH
W, PERERSE, TRYERCRREF, WUERT1E 30s,
HECR T DERCR IR TR, B RitR
ILE Y P17

g % x W

¥R NRAEYE, 2000, 19(2): 44-47.

Tal. NS, 1997, 16(1): 46-48.

ME. BATN. et MEA¥HE, 1999, 17-24.
PATrsh. MAHAR — DhRBEARINA. ®%: Byl
Kiihg4t, 1993. 13-18.

=W =

20 % 3 # (2002)



