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The Integrity Evaluation of weld zone in railway rails

Using Neural Network

a4, glw 4

In-Sik Yun, Mee-Seub Lim

Keywords : Neural Network(41743] 2 %), Ultrasonic Waves( &%),
Time Domain(A] 2+ <), Frequency Domain(F3l=F &), Attractorr(o] E & E]), Side Hole

(83, Slit Type Crack(£#HF 79)

Abstract

Integrity evaluation( & %% 7,

This study proposes the neural network simulator for the integrity evaluation of weld zone in
railway rails. For these purposes, the ultrasonic signals for defects(crack) of weld zone in frames
are acquired in the type of time series data and echo strength. The detection of the natural
defects in railway truck is performed using the characteristics of echodynamic pattern in
ultrasonic signal. And then their applications evaluated feature extraction based on the
time-frequency-attractor domain(peak to peak, rise time, rise slope, fall time, fall slope, pulse
duration, power spectrum, and bandwidth) and attractor characteristics (fractal dimension and
attractor quadrant) etc. The constructed neural network simulator agrees fairly well with the
measured results of test block(defect location, beam propagation distance, echo strength, etc).

The Proposed neural network simulator in this study can be used for the integrity evaluation

of weld zone in railway rails.
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Fig. 1 Data acquisition and process system
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Table 3 Relation of defects and defect shape

Defect Defect type
Side hole 1
Slit type crack 2

Table 4 System construction of feature extraction

Type of . Application . Total
system Domain teature Exclusion feature features
A system 8 features not 8
e time
B system 7 features peak-peak 8
o frequency
C~I 1 feature each
system 7 features among 8 features 8
J system 8 features 7 feat;&gg:::ttractor 10
e time
K system | e frequency| 8 features | 7 featumsqﬂractal 10
* attractor 7 features+attractor
L system 9 features | quadranttfractal 10
dim
015 T T T
0
PO SN Y T S S A
= \ \" il |
% o \‘\ i u‘ 'llllli‘t[\l’\ ‘I 11‘“ ) \“”“"\L th
3 : il :
e RERIEEEPL -~ ————————————— S RERREEERPR
R e L B LR ST
015 10;00 23(? 3060 aoioo 5000

Time(10ns)

Fig. 4 Defect signal for head part(slit type crack)
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Fig. 5 Simulation results of time and frequency domain

J system K system L system
W Side hole 80 80 93.3
[ Slit type crack 73.3 80 86.6

Fig. 6 Simulation results of attractor domain
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