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A kind of wide-beam broad-band longitudinal
vibration transducer with a baffle plate
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Abstract: In this paper, a kind of wide-beam broad-band longitudinal vibration transducers with a baffle plate is intro-
duced. By the effective coupling of the longitudinal mode caused by the whole transducer and the flexural mode caused
by the head mass, the transducer shows a broad-band performance. Furthermore, the conception of utilizing baffle
plate boundary structure to realize the wide-beam of the transducer is put forward. On the basis of FEM software, the
transducer electro-acoustic capability is analyzed. The FEM analysis result indicates that the band-width is effectively
extended by using the two modes coupling method and the directivity of the transducer can be controlled by adjusting
the distance between the baffle plate and the radiating head mass, so that it shows a wide-beam performance. The
transducer is manufactured and measured in different conditions. From the experiment result, the fluctuation of the
transmitting voltage response of the transducer in the operation frequency band does not exceed 3 dB. At the frequen-

Vol.33, No.2
Apr., 2014

cies of 11kHz, 12kHz, 13kHz, and 14kHz, the -3dB beam-width of the transducer reaches 130~160 degree.
Key words: broad-band; wide-beam; baffleplate; longitudinal transducer
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Fig.1 The structure model of the transducer with baffleplate
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Fig.2 Transducer admittance in water
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Fig.3 The transmitting voltage response of the transducer
(Re. 1pPa-m/V)
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Fig.4 The transducer directivity at different frequencies by
FEM analysis
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Fig.5 The transmitting voltage response of the transducer with a
baffle plate by FEM analysis( Re. 1pPa-m/V)
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Fig.6 The prototype transducer with a baffle plate
41 AEPERIREERRIMEER
P 7 TS 8 JE AT PRt BE 2 1 32 44 ith Ze A1
12 HL Hs Wi 12 T 2
M 7 R 8 wT LA Y, ATy e AR e BE A% 1
Y ith 2 15 0 FCUH A5 RV S B o RS HL HS IR [ -3
dB 7 % 75 9.5~18kHz, 117 A5 Hi s Wi 45 1 EL V4.



Wi i IR BN e fiE 187

52 1 JE S Ty BRI

0.8
0.7
0.6 | —G

w05 ——B —

= ~ N <
0.3 ==
02 L= /\
0.1 \\\

0

8 o 12 14 16 18 20
SkHz

K7 ASHTBR B RE RS 2N ih 2k

Fig.7 The admittance of transducer without a baffleplate
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Fig.8 The transmitting voltage response of transducer without a
baffleplate( Re. 1uPa-m/V)
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Fig.9 The comparison of transmitting voltage response between the
transducers with and without a baffle plate (Re, 1 pPa-m/ V)
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Fig.10 The directivity of the transducer with a baffle plate at different
frequencies
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