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Design on the Longitudinal-Flexural Cam posite M ode
U ltrasonic T ransducer
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Abstract In this paper a longitudinatflexural composite mode ultrasonic transducer canposed of the
sandw ich bngitud nalmode ultrason ¢ transducer and the flexural regu br hexagon plate & studied Ths
paper adopts FEM ( finite elan entm ethod) to analyze the patiem of the regu hr hexagon p htesw hich have
a cerlain geometric s ze and a free border and then gets a pattem which has the lagest cen tral displace-
ment And then ths paper designs a longitud nalflexural can posite m ode u ltrasonic transducer with the
pattem’ s frequency as the resonance frequency The experment shows the measured frequency & n
agreementw ith the theoretical valies and correspondent with the standard of design The transducer
designed and produced here is available for hem easurem ent n specil cond itbns and is ako availadble n
super sonic biological treatm ent and sonochen istry reactor sewvices W hatwe have done is beneficil to
obtaming the vibration features and the acoustic field d strbutbn of the transducer which are significant
for the applicaton
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Fig.1 Sketch map of the longitudinal-flexural

s ) composite mode ultrasonic transducer

2.1
2,
1
2 2 4
[& 9]
tanko by tavk, b = gzz, (1)
tan]folm:M Fk]ll[(l'FF)]ﬂl]z— tank]llj ' (2)
gcl {[1-{- F(F-l- 1)(k111)]tank1l1—k1l1}
(1) (2) . hih by I
P lo1=lo2=l(>9199 G C C2
=£—r1 s 2 N -k0=_w,k1:
ra Co
v k _ L &) 271
(,‘1, 2 = o s - ﬁf
[
\, T ry
N/ ]
A[Z :l()Io: L e
4

2 AEELRIGEBRTER
Fig.2 Sketch map of the sandwich longitudinal ultrasonic transducer
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a= 0.05m, h= 0.0045m
s 0 =
0.28 E = 19.5x 10" N/m’, P= 7.8x 10
kg/mS. 3
32.337kH z ,
3 S
f= 32.337kH z B3 ENDIEERBESRE
s Fig.3 Modal shape of a thin hexagonal plate
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45 ‘A= 2.7 x10°
kg/m’, @ = 7.8x 10 kg/m’, ¢; = 5040m/s c; = 5050m /s
PZT - 4 , $38 x $16 % 5
38mm, S5mm.
sP= 7.5%x 10 kg/m’, @ = 2950m /s
5( a) (b) , EHd4 mMIMHYEE S RAER
Fig.4 The longitudinal-flexural composite
]’ ﬁd me mode ultrasonic transducer
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Fig.5 Admittance chart and resonance curve
1
Table 1 The calcubhted and them easured resonance frequency
h /mm a imm Sra 1Kz S IkH 2z fra IKH z f./kHz
4.5 50. 0 32.337 31.544 32. 337 34. 1%
1 .
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