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Development of a Wireless Acoustic Emission System
for the Monitoring of Rotating Structures

0.Y. Kwon, Y.H. Kim and D.]J. Yoon

Abstract A wireless acoustic emission (AE) system has been developed for continuous monitoring of
rotating structures such as turbine rotors. The cable between preamplifier and signal processing unit
of a conventional AE system was replaced by the freduency modulated telemetry. The detected sig-
nals were modulated and transmitted as an RFsignals by the transmitting module, then received and
demodulated by the receiving module. The distance between the transmitting and the receiving anten-
nas could be separated up to 10cm within a reasonable signal -to-noise ratio. The simulated AE sig-
nals generated by pencil lead breaks from rotating structures were successfully detected using the

developed wireless AE monitoring system.
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Fig.2 Overall view of the wireless AE monitoring
system a : transmitting module. b ® receiving

antenna, c - receiving module
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Fig.3 Received signals using the wireless AE sys-
tem for pencil lead breaks. The distance be-
tween the transmitting and the receiving an-
tennas were (@) lem, (b) 5cm, and (c) 10cm.
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Fig.4 (a) AE signal and (b) noise levels versus the
distance between the transmitting and the

receiving antennas.
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Fig. 5 Noise signal of rotating structures detected
by the wireless AE system. (a) time domain

waveform and (b) frequency spectrum
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Fig 6 Filtered noise signal of rotating structures
detected by the wireless AE system. (a)
time domain waveform and (b) frequency

spectrum

FilterS AME-31A] 93 £4l%0 dg4de Hx
1 AAe g de] B4 AE FRE £4]
3 N3t I Fog 2HEYS Fig 7o RN
t}. Filter& AME-3tA &2 Afel #L 437w
W Fox BTsin, HAA dA=HE @y A
37 2§ FARE A$EHAEH, o %A
377 A FgelMEG vwA Z ghAduigo]r)
o)tk 28}, o] ASolx= 20kHz ZA9 F&
Azo] &Pk LS AE AAM9 A F5d
et 150kHz X8 Az Ao vzt —
10dB A== A FE3n oA HA=EE AE
Az A77t ™4 g9 110 = 1 o3t



BEFRBRAREE LY 398, &8

2 BAfde AEo) VY Aoz d3dT. A
o FREqAM FEo] dous RV)d WAHE
AE 2z =l d¥4 A HAHeE AF
Hl3lo] o9 8 Ao g dEHeg o/E5L HAEd
7 Y8l Filters) AMgo] Wasdieh

AL V5 E F017] 89 FilterE ALY H$
of & AF B ofE AE A3 AAE FAFE

Output (volt)
0

o~
+% oB2 Fitters AISE A% A & T . .
. N . 0
Aate g4 s 2 Fos 2HERS 2389 100 e (us) 200 300
3 3 Z3E Fig 89 YehiiUrh. Fig 82 FE AE (a)
ANEE Filterd 9L WolA FilterE AME3HX & :
E A% Haal @77t % 6dB EUSE ¢ F °
ded, e AsE 20dB °l3tE EAeEE AR} T
4o SNRE 15dB A% F4HULE 2+ 9 S Y
o 3 b
2
X!
(=
=
= ] . L . .
2 10 100~ 200 300 400 00
-5 Frequency (kHz)
aQ
s (b)
S
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Fig.9 Multiple AE Signals generated by multiple
breaks of pencil leads at rotating structures

detected by the wireless AE system.
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