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Design and test of cylindrical high hydrostatic pressure hydrophone

HE Tao

(Hangzhou Applied Acoustic Institute, Hangzhou 311400, China)

Abstract This paper introduces a high hydrostatic pressure hydrophone which is used in the 20 Hz—20 kHz
band and the maximum depth is 5000 meters. The sensor uses thick wall piezoelectric circular tube and high
strength composite foam to decouple. Through reasonable design of the structure, the hydrophone has high
pressure resistance. The sensitivity of the hydrophone under normal and different pressures is tested. The
test results show that the sensitivity of the receiver at atmospheric pressure is flat. In the 0.1 MPa—50 MPa
pressure range, the maximum change of the sensitivity of hydrophone at low frequency is less than 2 dB, which
indicates that the hydrophone has good pressure stability. It can be widely applied in deep resource survey
and deep sea communication.
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21 tH 2 P P R R B R4 3 1 B B2
BBy . TR AT P A S E EE T E,
I RS R R RS SRR TG,
WETESMG TR IS T 2 mE R . KE
FEA R AT I PRI B0 W L SR AKGEAS | IR
W78 LS5 B F Bz — TR IR R K
FEIEAS Y, K ERRE MU R K e RE A« 7K W 25 4
iz N i 3 R Y T I R AR A
PEBRIN TS AN W ) SR A Je 5 IR 7 ) 3l 45 22 RS ik
HHARM KR, 75 EX 3 B K s & DL
HeREAS A A RESETT R A 2 1t RE AT VAN TAE
H 17 5 =1 10 MPa 1) TAE K R A Re i 2 U HT Kk
JE ) L, 75 BRI AL R K K P R T R
Ko WIS B = 75 = # K T P RE AR E B bR HE K I
a5 2, KR K e i 2% (4 FEL S 2 B50ef A LAAS 21 v
By AT RE LRI, L2 00 23 i ™ B 22 A . DA i
T R A 7K 7K W 2% PR A ) 0 0 AR A R AR
T3 EaE AL B, ASCKHRIE —Fh 20 Hz ~ 20 kHz
BB B K AR EE 5000 m R B R 7K T /K I 2%

TEE 4N, P12 B&K 2w it 1) 8105 AL F1 8106
RUbRE KW 28, 5K TAEIRBE 1000 m; 3% [H Tele-
dyne RESON 2\ w] fff fil] i) 22 24 A 1k 7K Wy 25 & /£
1000 m # /K & 71 TAE, MBR R FE 2000 m; €
HighTech 2 7] B A 2 B KKWT 887 5, ek T
YEVRE 6000 mo 75 B N, il 88 s /K e B8 A 1 7K
W 8 A FEARIE A, — s K AS FHR FE 2 1000 m 72
iy SAMEAFE RO ZE R . SCHR [2] X2 BRI K
W 5 R R B K R AR R AT T R, KoK Uiy 2% 45
P B AT SR Feo SCHR [3) 6 s # KR T K
W 38 RS A AL AT T AR50 7L, X% X R
R BEAT 7 A T FRER AR UL T R FEAK T 88 S
PR A b, ASEE K S B R B — A - B H
T RES L, B AT, BB RH Tl K S — %t &
S R R K 7R PR A G b v B e S K WY
A 10 MPa N RAT R SR .
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FEPERE RS R E PEAE o BRR B AR — i R

FE ke M IRL, B R AR I B R, 1E Ak
KA F7 2SS EHR 2 RB R JTRE MR, B
o (R B2« e g N ) R 1, o B AR PR v s 7K
W 3 U TR FIR L, B 7E USRD W] A5 1 K W
AR R B AR, AR D Y H52 B K I 2% R A
FHERE 5200 me.

% H Bl % 5K Krueger £ 4 4y 5] Xt PZT-4.
PZT-5. Vi % B AIER 1R BT DU B P 2 64 R LE = i
KT PR RESZ AT 1 RIS A 5T, 75 DY b B B A4
B, PZT-4 52 16 J14F F B T 52 ma 80N, K R N P
REARA 55 /) , DAL G B AR i e 284 H

PRI T R LOE, TRIR AR & B A = R R e
P, (HK W 28 450 2%, i AR 1) P AR AOKR, R F
Ve & PZT-4 [k I Re0E 1 R I, KP4, SRINES 5,
DRl IhE i 2 30 FH s HAL M 82 A Ry v it 7K s 7K W &
TofF

SCHR [3] X0 — T e B R T2 s i, g 22 R0 — o 5 A
T LB B AEAS [R B KR R S A AT 1 e
WL, WS 4 R K 1 Fs .

R1 KITERFHSHEAMEFKETL
Table 1 Static capacitance of hydrophones

with static pressure

P #KE/MPa  ERIEESHEE /mF HEHSHEE/0F

1 0 1.61 1.58
2 10 1.22 1.54
3 20 1.02 1.52
4 30 0.90 1.47
5 40 0.85 1.38
6 50 0.81 1.30
7 55 0.77 1.25

MFE 1T DUE Y, B B KR T s, A2 AR A )
BRIE K Uy 25 A0 R A T 7K W7 45 50 3 HL 2 FRAIK, 3RO K
W g8 AL R KT R KT 85 o /KT 28 % 82
—EKE B, W R BUE &R A . %
BRIE/KWT 2845 15 m RS, Mgt s TR R i+
A AN, REBUEAZE 3.1 dB. X THE K H
VR, 215, %55 50 MPa A LL#L, HE5 5] K
RPEZA N 0.9 dB, DK ik A 5 BE 1) 5 FE F E H
W%, K Wir 2% R RS e T B AT
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B AT, SEI SR AE N 48.75 kHz, 128 5 T 5
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JE S A IR VE N ORI I 5 88, MR AN
0.7 g/cm?®, JE4E 3% KT 90 MPa, & —FH AR &
B R LML, (3) KT 38 4540 5 i K R D i ik
IR Ao KWT B8 HE SE U, F MK R T IR
AR R RS T E I AR PO DUAR, AR SCK T 2% 52 43 45
A LA 5 0 s A T FLURSH AR ), SR P T A ) 2%
I S A, A T KT 2 BRI, Bt S R K
Wr &5 T £ A s = B 1 FTR .
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Fig. 1 Diagram of hydrophone structure
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Fig. 2 Receiving sensitivity frequency response
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ME 2 F AT LLE H, 76 20 Hz ~ 20 kHz i %3G
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R B AT BH ] R v i 7K s R i o 7K T 2
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Fig. 3 Frequency response of sensitivity under

different hydrostatic pressure
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