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Abstract: Investigations on a high-sensitivity and wide-band receiver used in acoustic well logging are conducted combining
finite element methods and experimental measurements. The optimization analysis on the receiver by ANSYS shows that the
length and thickness of ceramic plates have major effects on the receiver performance characteristics. The operating frequency
bandwidth broadens as the length of ceramic plates decreases, and the receiving sensitivity improves as the thickness of ce-
ramic plates increases. Furthermore, the receiving performance of the optimized receiver is simulated by ANSYS, and its
performance indices are obtained. In the operating frequency bandwidth from 1 kHz to 30 kHz, the average of receiving sen-
sitivity is —204. 85 dB and the sensitivity fluctuation is less than 2.3 dB. According to the optimized structural parameters of
the receiver, a prototype is fabricated and measured in a water tank. The experimentally measurements are in good agreement
with the calculated results, supporting the high sensitivity and wide bandwidth of the receiver.

Key words: acoustic logging; receiver; operating frequency; receiving sensitivity

EA, A O R S A O sk P R R BN T FRIRAIR T AR RS AT T R g TR R
BT IR VOB 5 P PR R A IR, OF Eoxbix 88 A S R e el SR TR AR R R R T 2T

Y Fs HH5:2013-12-13

E4WE . EHE A RFEEA T H (11204380,11374371,11134011,61102102) 5 [ 58 i1 < K BHE % 35 (20112X05020-009 ) 5 H [ A7 bR
PO 4 H (2013D-5006-0304 ) ; H Al RIR SR A R0 H (2011 A-3903,2011B-4001)

EBE T RET(1984-) 5 Wit FENFHRIEMI T HEBERSF I M5, E-mail: jpwul0@ 163. com,



%3845 %6

% RAE T BT .55 .

RS SRS 3 S B2 AR | R 2 TR 1)
IR D IRGE, 20T E 2 T8
DA R R 2 — | & RERE LA 5 ity 4571 X4
BHMAS P RIEES . T AR B I 4
WAV S GBS SR BRAY i, — 7 T EoR 1%
WERAT A ()T T8 AR AT 30 A0 1, 55—
J7 AR SR A W R 51 b 45 R A R A — B
Tt ) =27 P RS AR AS TNk, £
TP A )23 B SRS K Pl AR — el e R AL
JE SERA I E LA A U R B, AR Ay
PERE M AT A AT T — @ ORI E X
SERIESY NS 58 36 HLME LUFR 3 S0 PR i i ik . 422
WCHS foe L 1 B R bR 2 4 0 S R RN T A
R AR g XS I AR T, il 2 e
RAFI I AEERE LA R SE PR oK . 2B AR R
FER T AR A B A%, R A ANSYS XAl 1 T
AN v R AR Tl B AR A TES A A R
PRALTT SN T ERMEER IR A RE |, f 5 4 DU
SER GRS AT T,

1 BREBEEFZERSR

Jie Fi g R S A R TS R U
HOIRGEHE , FIEAZE A4 2 phy WA A [R] f) e v Pl 68
e 3 el RO R T, g e R OB AR T 1] 9 V5
JETT 10, i MR R R Ao M 4T SO ] 3 i B mT
PSRRI 7 20 A o] USR5 3K 7 =X A%
e 1 R, A B R R S AR TR AR AL T )R e —

SmAH i SR "
S :\:: =3 AP
LRI T :
FE = PR B s

(a) LR (b) FIER

E1 B HRERE=SNEETREE
Fig.1 Structural diagrams of parallel and
series wired receivers
i M LA IR 7 AR IE | SR A Hh R R B
S S AN N S TN R R o S VR el U g
FrFEAR B AR T3 TR 51—, 4R it LA 5 3K
AR, IE AR ORI E R R R b R AR A < e
Fro Ly S A b P R R e A <5 R R T
i IR AR O 30O0F 4 W A% 09 P RE AT B ORI
1R LT B 2R 2 RS, e EOE TR A 2 PR R
R AR ] B R R T LA B e Y R AR (HR
FR IR TR P2 Wt G SR AR B v ) ) I o G i

AN BUT R AR 2% R SEBR 7S Az
R EA KB & BT HRE ) 05 Y I 36 A 4%
W, B BRI S 5 B, 7R R S VR
W& R kA AS IR A 1E LSOV A IE | B
R T) 77 A FE R R LA

FHE I R PR T ARSI R — B £ 20 kHz LLF,
e 78 B A FE U I I AR A #5520 kHz,
ARSI AR PRI LT A — BER v AR B, OF HL
T B P (e 114 R BRE R SF- 2R 422 50 7 AT 5
BT R AR5

2 SREEETEWSROBRITON

2.1 BEU[MHREFRITESR

FFRARIEZ RS 2 A e rL B e e =44
e T 3 Ao e U P S S R T, A PR T A
L rfOXT Py BRI R A7 (87 Ak, 220 W X 2 WA 28 P e 5 i
R/ NEY 4 W ARG 2 . R TR B R AP
2[RRI, ) R F5 a7\ oy 2 — A BROTA Y | S f
W RE T NAE SR AR S T

FE ANSYS Hr g AR IS 25 i A BR A A
W 2 s, R HL R A REE B PBTIO, , Hodk b )y
] S JEEBE 5 ], PhTiO, 3L PE R RE ¢ A FLH 2L
HilE e RN ST E R e t0F .

[14.17 3.53  2.59 ]
14.17  2.59
12.95
€= 5.32 8
5.26
i 5.26 |
10 N/m?, (1)
0 0 0.25]
0 0 0.25
e= 0 0 690 N/(V +m) (2)
0 0 0 ’
0 3.58 0
3.58 0 0 |
1. 86
= 1. 86 x10™ F/m. (3)
1.33

WIEH 7720 kg/m’ s SNFELARA FoA K, B
A BRELE R 5053910 1000 kg/m? ;1500 m/s Fil
5% . WARS B SERES AFTEA BAE R, ST
FEF2 ik 350 43 e o 3 R —— &5 MR 5 3 3R 2%, 5F
AR X S e SN2 VE W2 A0 B, AR X 383




- 56 -

T E LK FFR(ARHFR)

2014 £ 12 A

FLPARECN 400 mm, 2 B AL 50,
TAHWASAZ AT, 40T A R FOIRES,

ZA BRTERI AT TH, OF B AR X A2 T Y
WIAS RSF IR 2.5 mm DAY, SXRE AT DLARIE R fif

I P ICERHESCE A AR, ASChHEERT K,

UTveuE s

Ttk RITAE
ity Bt

ey
S5k B i
JixC: 0

Hith-4iH
MALs

B2 #mKBH/N\SZ—REFRTER

Fig.2 An eighth of finite element model of receiver in fluid
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