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Research on the Fourth Heft Geophone of Shallow Sea 4C Oil Exploration

LI Jan-liang, ZHAO Yao
( College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: The fourth heft geophone of shallow sea 4C oil exploration-hydrophone used in the shallow sea and beach was
analyzed. The transfer function of the piezoelectric sensor was ascertained with the network model. The relation between
stress-strain of the hydrophone sensing element and external force was derived. Both dynamic characteristics analysis and
vibration model of the hydrophone were done. The hydrophone structure was designed. The sensitivity of the hydrophone
was analyzed and the parameters of the hydrophone were disserted. Performance and sensitivity test of the hydrophone show
that the hydrophone meets the shallow sea exploration demand.

Keywords: piezoelectric ceramics; 4C; hydrophone; oil exploration

W TR AT IR TARRITRA, X HIE A 52 2%

3 5% A H g g RS E AL T b O g R AR
(MAC) XFRAZ PR | 2P i iR eR
IR, 1 U A K R 1 DKWY
o M HIEZZH) 3 AR e 2H By U - F A 38
PREITHENE I | SR A S I ) B i A AR
P, X MAC Hdfa n] BEAT IE 03 RO BCRAL B, R 2
SRR Ay P BEY S i T RGN 3o v A K A8 LR
Wi (] 8, REA B M G 8 it 22 200 SR A PN ) B 58 4 ) i
JEVEBTR A RE . AT SRARR VR 2 W A BN
T3 TR IE R RAEE , WS /DN, S0 B R R B
for. AEUR, FURUTTT 3 b ARG B2 A R SR T T ik AT
2 BRACTRE T A B R A B SR AR 205K . DR, X Py

R BHA: 2008-02-27; 1&[EHHEJ: 2008-03-20
HE2WB . KAl SE R R R H (20060622 )
TEBFEN: 2ER (1973—) , B, KA, .

oy BRI A —E B SEHI A 150 o3
K WTAS , FHRSE K AR R, = —F R
A 5 P BEL T i 155 SRR 1A 3L A VA ket | 2
JO7 P 7 o e S LA R AR QU ) e A U2
for. RSO KT R B HEA T TS, B TR W&l
y, FFEAT TSR

1 kirEsdFis

HRAYERE R AE, X0 ) FH T H S B ) 2K T 48 2 57 )
AOEMITAR. M RS, Bl TG BUARL IR
AL — AN 4, npE 1 FoRt. AR (H1
e ) AR AR BRI RS v, i (g )



+ 60

(it i R e FITHLIA iy, B 1 R & i It 1) (L
PRI Py LR P35 1E, 23514

1 R |
PM :ERe(Ft’Vt ):ERe(Vt’Ft )

PE =%Re(et1it*)=%Re(itiet*)
K F. Vt* N it* N q’“éﬁ'ﬂ]ﬁ FroVeu i, e BTG o 3
Bust. KWrde i R T H R TR, ) o o
sk, AT

F.=Ng (1)

Vi :—_*il (2)
e N Y FRAR AL By L R R A AL IR 40 N
N . X (1) (2K (2) HsEBRR, B

{H:m A%Jﬁ} (3)

N, N 0 o iy N VT ».
Ko [ . —l/N*} AR IR U 10
B,

; i
P X ) B AR P,
' LI “

E1 BEERIFHE

Fig.1 Ideal sensor networks
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Fig. 2 Current Source model of the actual sensor
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Fig. 3 Structure map of circular piezoceramicses
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Fig. 4 Sketch map of hydrophone structure
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Fig. 5 Hydrophone photo
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Fig. 6 Equivalent circuit of hydrophone
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Fig.7 Frequency response curve map of the hydrophone
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