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Application of shear wave polarization method in ultrasonic
measurement of coal samples
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Abstract: Due to the interference of transmission waves there are some problems and difficulties in accurately picking
up the first arrival and waveform of transmitted S-wave in S-wave ultrasonic testing on coal sample all the time. This
has a significant impact on the accuracy of velocity and quality factor. Therefore the authors propose a new method
using polarization characteristics to pick up the first arrival of S-wave and extract S-wave waveform by wideband filte—
ring to solve this problem in this paper. The test result on coal samples shows that the testing precision of the velocity
of S-wave and Q_ has been significantly improved compared with the traditional method. Also the study provides an ef—
fective method for the analysis of ultrasonic testing data of other complex rock samples.

Key words: coal sample; S-wave; ultrasonic testing; polarization; first arrival; () value

Q.-

12
12012-06-14 :
: “ 7 (2011ZX05: 035-001-006HZ 049-01-02) ;
(41104084)
(1985—) o E-mail: zhangjl@ mail. iggcas. ac. cn. : (1969—)

o E-mail: yunwang@ mail. iggcas. ac. c¢n



7 1221
13
1
0. o o
1
1.1
14
1.2
2
N o HTI
6 cm 2 000 m/
B s 1 156 m/s 2 000 kg/
N . m’ 0.05.
16
o 40 kHz.
17-25
Crampin *°
o 5
o . X
7 N Y
o 1 o
o 33 s
13 .
., V. 0. S .
o 54 s



1222

2013 38

— A

< n == y

JIR e/ 107
=)
§

|
n
T

0 56 100 150 200
] [l /us
(a) HMiIFEid=

¥/10°¢
P\I-J (=00 o5 I -
Il

Ry

4L ~ —
-6+ \\ \‘
—
-8 1 1
=3 O 5 10
> v 3 il
X/10%
(b) A AUEEIHIE
1 XY

Fig. 1  Simulated waveform recording of X and Y components

and the corresponding particle motion trajectory
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Fig.2  Waveform in selected polarization analysis window
and the corresponding particle motion trajectory
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Fig. 4 Waveform and spectrum of X and Y components before and after filtering
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Fig. 6 Waveform recording in selected polarization analysis window and the corresponding particle motion trajectory
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Fig. 7 Spectrum analysis of X and ¥ component
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Fig. 8 Waveform and spectrum of X and Y component before and after filtering in sample test
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1
Table 1 V_ test results of coal samples
Vo/(mes™) Vo/(mes™) Xvz
VX VY VZ VX V)" VZ 1%
1097 959 1032 1 051 1047 965 6.57
1079 938 1 349 1111 969 1158 7.52
(oN 1264 1012 1238 965 948 1 038 19. 00
C, 1127 1 080 1121 1 083 1124 1 053 4. 81
D 1 060 1038 1024 1 040 1047 930 4.30
E 991 694 923 900 15.10
F, 1266 1113 1 188 1154 5.06
F, 1612 1492 1452 1 609 1519 1379 2.42
XY Z N N 2
2
Table 2 (), test results of coal samples
0, 0, XY Z
Xy X7 YX YZ zZX zy Xy X7 YX YZ zZX zy 1%
A 3.04 2.98 2.41 2.35 3.07 2.95 6.39 5.56 5.97 5.65 4.39 4.21 46
B 3.28 3.23 3.52 2.99 5.13 4.57 2.97 3.41 3.59 3.74 4.83 4.38 8
C, 3.61 2.94 2.24 2.02 3.18 2.89 4.02 4.22 4.03 4.21 3.18 3.89 27
C, 3.47 3.46 3.97 3.87 4.79 4.04 6.29 5.23 7.06 5.29 3.86 3.87 30
D 3.14 3.12 3.09 2. 81 3.37 2.98 11. 36 8.59 12. 45 9. 67 4.61 5.11 58
E 5.84 5.67 4. 64 2.57 2.47 2.20 2.61 2.57 93
F, 6. 69 6.32 5. 87 4.96 5.15 3.97 5.06 4.70 27
F, 9.18 8.89 8.09 7.84 6.93 6. 44 10. 33 9.16 6.01 6. 10 7.22 7.03 15
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