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Evaluation of AE Signal caused by the Fatigue Crack
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ABSTRACT

The acoustic emission (AE) technique is a well-known non-destructive test technique,

both in research and for industrial applications. It is mainly used to monitor the onset of

cracking processes in materials and components. Predicting and preventing the crack

phenomenon has attracted the attention of many researchers and has continued to provide

a large incentive for the use of condition monitoring techniques to detect the earliest

stages of cracks. In this research, goal is in grasping features of AE signal caused by

crack growth. The envelope analysis with discrete wavelet transform (DWT) is used to

find the characteristic of AE signal. To estimate feature of divided into three by crack

length, the time waveform and the power spectrum were generated by the raw signals

and the transferred signal processed by envelope analysis with DWT.
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Table 1 Specification of the data acquisition

system
2 channel 18-bit A/D conversion 10M
AE system | Samples/sec rate (on one channel,
on 5M Samples/sec on 2 AE channels)
PCI-board
Peak Sensitivity V/(m/s);
[V/ubar]...ccooooveieiiiinn, 55[-62] dB
AE sensor Operation Frequency
(Wideband Range....cccccvvennnnn.n. 100 ~ 1000 kHz
type) Resonant Frequency V/(m/s);
[V/ubar]..ocoveeeeeenne. 125[650] kHz
Directionality.......cccoeeevveeeee. +1.5 dB
Preamplifier Wide dynamic range < 90 dB
(20/40/60 dB Signal BNC 20/40/60 selectable
gain) gain

Table 2 Experimental parameters of AE testing

Parameter type Setup Value
Threshold Value 30 dB
Preamplifier 40 dB

Peak Definition Time (PDT) 300 ps

Hit Definition Time (HDT) 600 us

Hit Lockout Time (HLT) 1000 ps
Sample Rate 5M Sample/sec
Pre-Trigger 100 ps

Hit Length 40 ps

Filter on Board (Low) 1 kHz
Filter on Board (High) 2 MHz
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Fig. 2 Experimental condition (SM45C)
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Fig. 3 Envelope analysis method

o574

a4 Leveld
Length 512
ad Lovel3 B-12 2
Lengih: 1024

a2:lewl2
Length: 2048

at: Level 1 Btz

2) Lengih: 512
B 125-250 He
M Leval 4

Length: 8132
Length 1024

\r/ B 250500 He

Lenglh: 2048 d3: Level 3
B: 500~1k Hz

Length: 4096 @ Lovel2

B 1k~2kHz
a1 Level 1

Fig. 4 Wavelet decomposition tree
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Fig. 6 Specimen surface after fractured

A: Crack grown in a moment of time
B: Specimen split
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Fig. 7 Time waveform and power spectrum of
the AE signal envelope analysis without DWT
(100 ~300 kHz)
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Fig. 9 Down sampling of the AE signal envelope analysis with DWT
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(c) another feature of 14 minutes in region 2(109 ~ 122minutes),
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