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Low-frequency broadband curved plate transducer with
multi-point drive regulation

WANG Qiumu, MO Xiping, LIU Yongping, YANG Rongyao, WANG Hougqi

(Laboratory of Ocean Acoustic Technology, Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; To solve the problem that the application of rare earth giant magnetostrictive materials in the field of low
frequency is limited to flextensional transducers, this paper proposes a flexure plate transducer that can be driven by
rare earth materials. By laying longitudinal vibration rare earth rods on one side of the rectangular plate fixed on two
short sides, the rectangular plate can be driven to bend. The finite element method is used to simulate and analyze
the amplitude and phase of multiple groups of drives of large-size flexure plate, which can effectively excite the
first-order flexure mode of rectangular plates and improve its radiation capacity. Transducer dimension; 791 mmX
227 mmx 121 mm (length X width X height), 1st order response peak occurs at 130 Hz, corresponding to the
transmitting current response value of 153 dB, 2nd order resonance peak occurs at 450 Hz, corresponding to the
transmitting current response value of 161. 4 dB, this paper further expands the application of rare earth giant mag-
netostrictive materials in the field of low frequency.

Keywords : flexure plate; multi-point drive; rare earth giant magnetostrictive materials; amplitude and phase con-

trol ; flexure vibration; low-frequency; broadband; longitudinal rods
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Fig.1 Schematic diagram of the flexure plate transducer
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Fig.2 Schematic diagram of the vibration mode of the

flexure plate transducer
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Fig.3 Schematic diagram of the flexure plate transducer

driven at multi-point
P 4 R RE S A IR SR 4R 5 IR Eh Ik T
J& , 7E 100 ~800 Hz 451 Bt 7l Y, A A7 78 KR AR
2 B RSN AN PR A B S 4 1 10 25 i 4ig
A HrhAE 2 B RIS 3 BBEAS R X RS,
ToVE LB RE AR A RH RS 5 20 1 BrRnes 4 Birdik
SIS R X PR, ] LA B4 R 1A RO RS
EJZ2H 4 M IRSIBCES th T AR, B R o 2k
BUNTH 1 BRI,

(d) 628 Hz

B4 SRARNTHTRERESTE

Fig.4 Schematic diagram of the vibration mode of the

flexure plate transducer driven at multi-point
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Fig.5 Variation of the transmitting current response as a
function of frequency ( conventional drive method,

in water)
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Fig. 6 Schematic diagram of stress analysis of the trans-

ducer under the conventional drive
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Fig.7 Schematic diagram of structure of transducer un-
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Fig. 8 Schematic diagram of the first vibration mode of

the transducer under the conventional drive

B9 HupEaRmmay s b A" IREY
Fig.9 Schematic diagram of the “valley” vibration mode

of the transducer under the conventional drive
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Table 1 Drive method of the flexure plate transducer driv-

en at multi-point ( phase control)
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Fig. 10 Variation of the transmitting current response as

a function of frequency ( phase control of the edge

drive, in water)
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Fig. 11 Variation of the transmitting current response as
a function of frequency ( phase control of the sec-
ondary drive, in water)
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Fig. 12 Variation of the transmitting current response as
a function of frequency ( amplitude control of
edge drive, in water)
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