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Novel sensor technology for comprehensive underwater acoustic
information

vector hydrophones and their applications

JIA Zhi-Fu®

Underwater Acoustic Institute  Harbin Engineering University Harbin 150001 China

Abstract A novel underwater sound receiver the vector hydrophone is described. This hydrophone can syn-
chronously and co — locationally measure sound pressure and vectors such as particle velocity vibration accelera-
tion and sound pressure gradient thus acquiring comprehensive acoustic field informaton. Its structural design
principle of operation and performance characteristics are reviewed with several examples illustrating its wide
and important practical applications.

Keywords sonar technology underwater sound receiving transducer vector sensor vector hydrophone acous-

tic field acoustic intensity

Xo Yo 2o
r r<A A
1
Pxyz =Puxyy,zt + r—ry - VP x 9,z
1
+7r—r0 VZPxoyozo- r—r, + 1
T'o %o Yo %0 2008 —12 - 11

¥ Email zhifu. jia@ gmail. com

- 38 2009 3 http //www. wuli. ac. c¢n - 157



2.1

- 158-

1

30

http //www.

K41 K582 i .
— 4 23Rmil
(N (N 7 st
L[] ] s it
L 6-4K BT Rl FEL R
[e— 12 —= pRICESE
-
(a)
1
2.2
2 3

wuli. ac. cn

i e

(a) s

(b) Lixm

- 38 2009 3



Combined Hydrophone .

2.3
/A d
A
2
V./Vy =3p/ 2p +p
V/Vy =2p/ p+p
V., V,
Vo
p
2
p=p
v, V. W
2.4
3

- 38 2009 3

12

co-oscillating type .

3
3.1 MEMS
MEMS
. 7
1000Hz
pPa .

89

MEMS

http //www. wuli. ac. cn

20dB

400 pm

- 194dB reV/

MEMS

- 159-



]
7

FEHEE

— KR

RN

BE

— TREEN
rif 8
: BRI

(b) K EKIFIRSER ALY

5 MEMS
mm “ 817
“ Micro flown”
“ Underwater Micro
ﬂownu 10 11 .
40—400Hz 1/3
2dB 400Hz
-197.2dB

Microflown Technologies

uspe

Underwater-Micro flown” .

“ Micro flown”

“ Micro flown” MEMS
6

PU regular

6 Micro flown

200C.

3.2
Wilcoxon Reseach
Applied physical science
PMN - PT
— 12—14 7
PZT 6 PMN -
PT

Micro flown “

- 160- http //www. wuli. ac. cn - 38 2009 3



7 Y
12
3—70000Hz.
1.0V/g
pPzZT - 174dB
relV/pPa .
-40°C—60C
2500Psi 17.2MPa
71. 3mm.
40. 7mm.
(a} . ()
’ P _;ﬁiﬂ% REH R RLEEA
~1
“IREmT A
am ] b
A -
4 b % el T
-1 B X 4
F =] E
/EI: Xy
~1
pogriEr-LLN

i
bt

©

3.3

@
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