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Abstract: A testing equipment to study the transmission and attenuation behavior of acoustic waves in drill-string was de-
signed, and the propagation characteristics of the acoustic waves in a periodic-thread-connection structure were studied. The
experimental results were analyzed and compared with that calculated using a transfer matrix method. The results show that
there exists a pass-band with smaller attenuation and distortion and a stop-band with bigger attenuation and distortion when a-
coustic waves propagate in the drill-string with periodic-thread-connections. The pass-band and stop-band appear alternatively
in frequency and their difference reduces with the increase of acoustic frequency. When the frequency exceeds a certain val-
ue, the pass-band disappears, which means that the acoustic wave can be completely absorbed. The calculated four lowest-

frequency pass-bands and stop-bands agree well with the experimental results, but there after their difference is greater for
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higher frequency. This shows that the theoretical method works well in the calculation of low-frequency pass-band and stop-

band distribution, and can be used to analyze the characteristics of acoustic wave propagation in drill-string and to select

proper frequency as an acoustic-information carrier in low frequency range.

Keywords: acoustic wave; periodic pipe structure; thread connection; transfer matrix method; frequency spectrum charac-

teristics; pass-band

i &7 SECIE AN Ty N (9 RN B S N EY =N
HARIE B Al A AR SR 5T 1 — A~y
gt LAPS AR R S A, B S 1 B A i
BT I R B I AL i 75 2 i A TR
WEIPET, A2 32 N REPED) B T4, I BLSE ik
F A ZE R ] B AR S TE 1 R SR R
P R AR DA D0 A5, BN S AT P AR B HoR
WFsE 2 — FEIE LR ST R E
MR L D PHAR ] 0 1 A 2 b A2 i ) AR DG
AR T 2R PR (AR E AT R L . R
LR e A e T Lk Sy e R AR W R - N T B
HO A B 28 43 R RV JE R P 26 X 7
b7 AR [ ) i R 5 4 i AR A B0 A e v
A5 BE 7 B A A U A AR TR (I
GTRBAAEE S IUNECA A B A, A B
B AT S TE RO RS O R, b
ST R 2 T R AR IR BRI R
FATA A R ARG B S GE RSB A frid et £

36 35 38 34 33

e 3 A S A P B £ 3 A i S SRR
a2 B,y R A B S A Ay o
PR BOBERRE FEA TINS5 B T R4S
SRXF LG A3, AT B8 T 53 45 SR 09 3 7 1k i AT P
A, TSR A 1 Bt A Hh P 0 ) A R R

1 KEEE

P A Bl A A7 8 A i B s i P
B DL 1, I kR B R AT R GE I R
ARG BHUBAE MBS BRI R G0 B R b 3
RGEH

PR S RGE AR RE A FIE DR AR AR,
PTG A A A i 1 e A S5 B AUU B A i 42, mT S B
P KT N RE s B AR B 2R 48 SRR A S
TR AR SR , T 58 B e I AT AU R 4
R AL A B 23 BOBRAU B A IR R . R4
BEAE 55— S 4 P P RS A B R G, T R A
SRS R RAT ST IR T

1 2 1 10 4 5

\_?%_\ /6
war \~/ 8 7

Q 4] 15
Ty E | e

\

& AL )
” 3 . N 13
-4 L]

37 |y 1
&
L O S \ 19
31. 18/ 30/ 29/ 28/ 2422322 \20
[
32 21/ 26/ 25

I-ZEHEIE (360V) 5 2-25FH;K; 3-15FEHAX; 4-15HIB0M; 5256 I0t; 6-25%; T-HBRERE;
825 FHRAYI: -4 ABARET 10-15K; 1I-15REVE; 12-%2FEE; 13-8kik;
14-FRZBRANOEIL; 15-FiENBRE OEDR: 16-85R B DT 170 18- s B a4 3k
L9-AEIUENKE; 2002 B IRR: 21-FEUE SIS 22-FZBRAEH DEIL: 23-HZBREHOENRE;

24— IRR: 255 S IAEES: 26 RS 275 S AT N: 28— MBI, 20-BIRIRA; 0B,
SI-REFAANNESEK: 2ERBMRER: -HHRBADNEIL: 34-MH; 35-HSW: 36-HABBAOENE;

ST-Hefbas; 38-KERIIY

B1 AfEdesirlnkEasg

Fig.1 Structure of device for testing acoustic characteristic
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Fig.2 Test plan of acoustic spectrum characteristic
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Fig.4 Propagation characteristics of acoustic in drilling

string composed by 1 m long drill pipe
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Fig.5 Transmission coefficient of drill string composed of

1 m long drill pipe calculation by transfer matrix method
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Fig.7 Propagation characteristics of acoustic in drilling
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