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(left). The photo on the right shows the sample after removing the reinforcement of the seam. At the top of the 

inset, the area where the surface roughness Ra was measured with the indicated numerical values in m] 
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scheme of the symmetric limitation of the signal in amplitude for different SLS values] 
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 5 –   ,     [The graph of the Hamming window 

used for the electrophysical testing of control sample] 
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 6 –         
  SLS = 1,824 [Images of structural heterogeneities and their coordinates on the surface 

potentiogram for SLS = 1,824] 
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 7 –         
  SLS = 2,42 [Images of structural heterogeneities and their coordinates on the surface 

potentiogram for SLS = 2,42] 
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  SLS = 2,959 [Images of structural heterogeneities and their coordinates on the surface 
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 9 –         
  SLS=4,155 [Images of structural heterogeneities and their coordinates on the surface 

potentiogram for SLS =4,155] 
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  SLS = 5 [Images of structural heterogeneities and their coordinates on the surface 
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  SLS =5,398 [Images of structural heterogeneities and their coordinates on the surface 

potentiogram for SLS =5,398] 
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  SLS = 5,699 [Images of structural heterogeneities and their coordinates on the surface 

potentiogram for SLS = 5,699] 
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  SLS = 6 [Images of structural heterogeneities and their coordinates on the surface 

potentiogram for SLS = 6] 
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 ДFЫОqЮОЧМв ХШМКХТгКЭТШЧ ШП ЬЭЫЮМЭЮЫКХ СОЭОЫШРОЧОТЭТОЬ. A single root deficiency defect ( ) is localized on 

a linear potentiogram in the upper part of the figure. At the bottom of the figure, this defect is highlighted in 

pink. Harmonics, the trigonometric cosine function corresponding to a given defect in the DFT representation is 

shown in blue at the bottom of the figure] 
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            ( ) [Frequency 

localization of structural heterogeneities. In the center of the figure, a surface potentiogram is shown. At the top 

of it is a linear potentiogram and Fourier spectrum with a Hamming window for a root penetration defect ( ), 

and at the bottom of the figure, a linear potentiogram and a Fourier spectrum with a Hamming window for a root 

penetration defect ( ) are shown] 
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potentiograms (pink) and DFT curves with a Hamming window (blue). Images were obtained for high SLS 

values:  – 6;  – 6,046;  – 6,097;  – 6,155;  – 6,26] 
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Detection of Welded Joint Defects by Scanning Contact Potentiometry 
 

A.I. Alwaheba
*1

, V.I. Surin
*2

, T.E. Ivanova
**3

, O.V. Ivanov
**4

,  

V.G. Beketov
***5

, V. . Goshkoderov
*6

  
 

*NКЭТШЧКХ RОЬОКrМС NЮМХОКr UЧТЯОrЬТЭв «MEPСI», KКЬСТrЬФШвО ЬСШЬЬО, 31, MШЬМШа, RЮЬЬТК 115409 
**

Tekhnoskan Company, Chernikov str., 2, building 31, sq. 162, Volgodonsk, Russia 347375 
***

VETI NRNU MEPhI, Lenin street, 73/94. Volgodonsk, Russia 347360 
1
ORCID iD: 0000-0002-9964-9146 

e-mail: anas.kloub@jaec.gov.jo 
2
ORCID iD: 0000-0001-6153-0206 

e-mail: visconst@rambler.ru 
3
ORCID iD: 0000-0003-0517-8898 

e-mail: tehnoskan@mail.ru 
4
ORCID iD: 0000-0001-5302-8988 

e-mail: iovoi@mail.ru 
5
ORCID iD: 0000-0003-0242-6745 

e-mail: VGBeketov@mephi.ru 
6
ORCID iD: 0000-0002-5526-6290 

e-mail: vovagosh@mail.ru 

 

Abstract – Scanning contact potentiometry (SCP) is used for defects detection and for determine 

the coordinates of the defects localized in welded joints. Studied samples are welded by manual 

arc welding of two halves austenitic steel 321H (Chromium-Nickel-titanium stainless Steel) 

НТЦОЧЬТШЧ ШП ОКМС β00×110×1γ.5 ЦЦ. TСОЫОКПЭОЫ аОХНТЧР, ЬОКЦ аТНЭС ТЬ КЛШЮЭ 1β ЦЦ. 
Subsequently welded sample is inspected using X-ray radiographic testing system. In order to 

compare techniques capabilities, plotted potentiograms and weld radiograph are compared. 

Experimental outcomes prove that defects can be detected by SCP technique. SCP results are 

complied with mathematical signal analysis of defects. This method may substitute some 

destructive or nondestructive methods. 

 

Keywords: Scanning contact potentiometry, nondestructive testing, welded joints, X-ray 

radiographic testing, Signal discrete transformation, Chromium-Nickel-titanium stainless Steel. 
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