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A Study on the Enhancement of Ultrasonic Signal Recognition
in Ferrite Carbon Steel Weld Zone Using Neural Networks

In Sik Yun*, Won Kyou Park** Won Yi***

ABSTRACT

This paper proposes the optimization of ultrasonic signal recognition in ferrite carbon steel weld zone using

neural networks. For these purposes, the ultrasonic signals for defects as porosity, incomplete penetration and slag

inclusion in the weld zone are acquired in the type of time series data. 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 proposed neural networks system in this study can enhances performance of ultrasonic signal recognition.
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Fig. 1 Configuration of porosity and incomplete
penetration welding defects(learning)
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Fig. 2 Configuration of porosity and incomplete
penetration welding defects(test)
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Table 1 Property according to welding defects

(unit : mm)
: Start of Total Defect depth

Defect type Lsf.mt;sntg defect to defect
reference length Height Below
g surface
Learning 25 1.56 1.56 312

Porosity

Test 50 7.81 1.56 4.68
Incomplete Learning 50 4.16 1.56 surface
penetranon | roq 25 9.37 156 | 781
Siag Learning 175 6.25 312 312
inclusion | gt 275 125 | 312 | 625




£ - HGF -0l 4 FFPLFRYA A9 A%
- HTE VIEoR 3 Fare di9Es EYoR
FEshA
s Fig. 62 €81 ¢ A distd 1.0 23 A
« e || oAl A5 AEE oERY AFIT A=

Stog nchision (test) !

Sag Inclusion

Fig. 3 Configuration of slag inclusion
welding defects(learning and test)
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Fig. 4 Time series signal from welding defects
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Table 2 Structure of neural network for training

Parameters Structure
Number of input units 7~10
Number of hidden units 20
Number of output units 3
Number of hidden layers 1
Learning rate( 77) 0.7
Momentum rate( @ ) 0.9
Shape factor( 8 o) 1.0

Table 3 Relation of defect and defect type

Defect Defect type
Porosity 1
Incomplete penetration 2
Slag inclusion 3
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Table 4 System construction for feature selection

Type of . Application . Total
system Domain foature Exclusion feature features
A system 8 features not 8
o time
-] » frequency F .
| feature each
C~1 system 7 features among 8 features 8
J system 8 features | 7 featurestattractor | g
otime quadrant
7 featurestfractal
K system 8 features o/ 10

© frequency
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Fig. 7 Simulation results of selected features

in time-frequency domain
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