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ABSTRACT

Acoustic Emission(AE) is widely used for early detection of faults for rotating machinery in these

days because of its high sensitivity. AE signal has to need for transferring to low frequency range

for the spectrum analysis included the fault mechanism. In transferring process, we lose a lot of

fault information caused by unusable signal processing method. Discrete Wavelet Transform(DWT) is

a method of signal processing for AE signatures, but the pattern of its mother function is not opti-

mized with AE signals. So, we can lose the fault information when we want to use the DWT for

AE signal. Therefore,

in this paper, we will propose a novel pattern for DWT mother function,

which is optimized with AE signals. And it will be applied to compare the results of DWT by dau-

bechie and novel pattern.
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Fig. 1 Specimen for fatigue test

Fig. 2 Installation of AE sensor
Table 1 Specifications of AE test

Parameter Value
Threshold 30 dB
Preamplifier 40 dB
Sampling Frequency 5 MHz
Pre-Trigger 100 us
Hit Length 40 ps
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Fig. 4 AE recording(13)

Fig. 5 Pattern proposition for mother function

Fourier Transform)o]&-%t T3k} Aol ok
Color map(dh= YERH Zlo|th. Fig. 3¢ ebd
A EE 13 AE AE 21z disl, Hd 32
(peak)7} WHAE A3 Sfete] dEbd ZoE,
Fig. 3% 2 P9 REAs7F dEdS %ol o

g} AAA oz RE7E wopsth Hdk UAE AE
AEE Y A JuiE Belom, Fig. 3(3hHet

7ol ok 140kHz9} 260kHz Atole] thedolM =7
UebS & Al



Johnson"?"! e Eaba wkyke] FGzIHe tf3)
6712] AE AIME F3le] AE 4l5e HeHlE 243

a1, R o® d=a3ith. Fig. 4% Johnsondl
o8 A&E AE AEE vehddh
Fig. 39 AIZREe} Fig 4& A5 A" A

4 e Zpeldf o3t Fulgr tjejo] Aolste]
A e guE gu g Ao nah
Az ol WA AE FHgE AR, X7 wE
F7)9 AE Wy FFE weAE A o &
Atk ol wel AES] FwAsel A
AtaEE FHE Fig. 59 o] Atk

AotEl= FEe ok Aysl ule) o] Hul ¥
a7 dHen we F71E 7Y e,
Ad) 32 )% AFe] xR FAOl F717} 4
fHoR “EAE Yz AL

4. Mot 7|NESo M

a7] skl ¢Edd dPe F ¥ ARNE

20073 AOn 71D Fol o8 Lxe wloly At
o ol AE A&l tiste] #A& AAIFTE ®
kRl 71‘:”‘” A 0 o 98
Ao} olatdol 58S FA A&

Atk

41 ALRA Aol AE

Fig. 6> Fig. 3°ﬂ urw AL 7145k
TH]A5(db5)E AR Aow ﬁé = Fig. 7%
éitﬂ Fig. 82 #Iotel sidel] <fst ﬁ*}'— LHE}
Ll

Fig. 64 Fig. 79| Z&gko] &@9j7t Az ZFolst
7] wite] HaE flske] HojX el gk 9as
of el djsf vlwE gk AtE VAT HHS
o]&¢ A= 7IEY VATTE o] &3 Ao H]
3l 1X(15Hz) #tS] ¥I7F A YEigs & 5 e
w, 2o oigk 3PS 71E SRl A 4X(60Hz)
7HA veRd Aol vl AlkE 7| Al st A
= 5X(75Hz)7HA BHaE] whalska gl

4.2 HO ¥
Wojsd 23t

=

rlo N
fo I

A

=2
Aoz HEL 80rpm,

a

Amplitude [pV]
o N

o

A

. . . . .
0.05 0.1 0.15 0.2 0.25 0.3
Time [s]

o

Amplitude [pV?]
o N B> o -]

o

60 80 100
Frequency [Hz]
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