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Abstract: The waveform and spectroscopy characteristics of acoustic emission signals generated by the broken lead
tests through the cylindrical rod shape of waveguide in a simulation of deep well water have been studied in this article.
The attenuation regulations of the acoustic emission signals in the water-acoustic coupling system have also been dis-
cussed. The results show that the maximum amplitude, duration time, ringing count and energy of the acoustic emission
signals through the cylindrical rod waveguide in the simulation of deep well water were lower than that of the acoustic
emission signals only through the waveguide rod. The former signals show an obvious frequency dispersion phenome-
non and its frequency band energy is mainly in the fourth and fifth bands.
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Figure 1. Experimental apparatus of acoustic emission signalstrans-
mitted through waveguiderod in a simulation of deep well water
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Table 1. Characteristic parameters of acoustic emission signalstransmitted through waveguiderod in a simulation of deep well water

R 1 EHRFKPEE ST BB R E SIS

WA (cm) I FE (m V) FREERT [H] (uS) LA [E] (uS) PR THEL A A& (mV-mS)
205 AF i I 52 o T 4 9550.79 35367.67 285.33 771 35 24635.08
40 462.34 4084.67 29.00 78 3 276.31
60 535.89 6395.33 490.33 203 35 509.09
80 533.45 7588.00 409.33 174 14 524.13
100 545.65 10978.00 411.33 609 32 875.91

Copyright © 2013 Hanspub

75



FERANER I AR AP i T AT RR I 75 R 5 R B L

10000

U/mv

wmvwwmwwmﬂWWWWWMWWJMMM««MLNNWMWwmmumwwmwwmwm

T e

0 5 10 15

6000, 20 25 30
T/ms

(@

35 40 45 50

8000

< 4000
=)
3000 -

2000 T

7000

6000

5000 r

1000 ¢

M DJMW’ﬁWMWW\WWWWMMWMM’WW

150 200 2560 300 350 400
£/kHz

(®)

)HNJJ»M)

e

0
0 50 100

=

Figure 2. Time-domain waveform (a) and frequency-domain spectroscopy (b) of break lead on center of section when thelength of the
waveguiderod is20 cm

B 2. 20 om 3 T30 T [ L BT SR O BB 7 (2) R8T 38 ()

-400

25 30 35 40

T/ms

(@

0 5 10 15 20

45 50

u/v

140

120+

100+

80+

60

407 M \

2] %MM |
OMWM WWWMMMMWMWWWWWMWW
0 S0 10 10 200 250 30 30 400

(b)

Figure 3. Time-domain waveform (a) and frequency-domain spectroscopy (b) of break lead on circumference of bottom when the length of
the waveguiderod is40 cm in a simulation of deep well water
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Figure 4. Reconstructed waveform (a), spectroscopy (b) and fre-
guency band energy (c) of wavelet decomposition signal of break
lead on center of section when the length of the waveguiderod is 20

cm
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Figure 5. Frequency band energy of wavelet decomposition signal
in each scale of acoustic emission signals transmitted through dif-
ferent waveguiderod in a simulation of deep well water: (a) 40 cm;
(b) 60 cm; (c) 80 cm
B 5 BURFAKRPIEKERSTERELHESENEIRBE
B RERSRELEERE: (a) 40cm; (b) 60cm; (c) 80cm
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