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Abstract (Times New Roman 10pt) should be about 150 words. 
  Recently, an application target of the phased array ultrasonic testing (PAUT) has been extended. For the 
inspection of CASS, low frequency (less than 1 MHz) array probe is required. Low frequency array probe are 
usually constructed by large pitch element. In the case of linear scanning, the low frequency array probe could 
not obtain enough number of sound beams which construct a precise B-Scope image owing to non-dense array 
pitch. In order to overcome this problem, we have developed virtual element separation method. The method 
can define a virtual focus points and sound beams which located in between sequential actual sound beams. 
Using this method, high density sound beams would be obtained in a B-Scope. In this paper, principles and 
performance verification using FEM waveform would be represented. 
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Fig.1 Schematic diagram of virtual element separation 
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Fig.2 Schematic diagram of B-Scope image
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Fig.3 FEM model of performance verification

3.2
B-Scope

Fig.4 B-Scope
SDH Fig.4(a)

B-Scope 0.8mm
16ch B-Scope
0.8mm 49

Fig.4(b)

3.2mm 4ch
B-Scope 3.2mm 13

Fig.4(c)
B-Scope 3.2mm

4ch Fig.2
3 B-Scope

0.8mm 13 36
49

SDH
B-Scope

SDH

B-Scope SDH Fig.4(a)

Fig.4(b)
Fig.4(c) Fig.4(a)

Fig.4(a) (c) 0.8 
mm Fig.4(b)
3.2mm Fig.5 SDH

Fig.5(a)
(b)

40

B-Scope

Surface

Bottom

SDH

Surface

Bottom

SDH

Surface

Bottom

SDH

(a) (b) (c)

(a) Small element array, (b) Large element array without 

virtual element separation method and (c) Large element 

array with virtual element separation method  

Fig.4 B-Scope images 

- 530 -



(a)

(b)

(a) Small element array   (b) Large element array

Fig.5 Echo peak plot

B-Scope

A-Scope
FEM B-Scope

[1]  

87(793) 1984 pp.1341-1346 
[2]  I. Komura, S. Nagai, H. Kashiwaya, T. Mori and M. Arii ; 

Improve Ultrasonic Testing by Phased Array Technique 
and its Application, Nuclear Engineering and Design, 87, 
1985, pp.185-191 

[3]  I. Komura, S. Nagai and J. Takabayashi ; Water gap 
phased array UT technique for inspection of CRD 
Housing/Stub tube weldment, Proc. of 14th Int. Conf. on 
NDE in Nuclear Industry, 1996, pp.305-310 

[4]  S. Yamamoto J. Semboshi, A. Sugawara, M. Ochiai, K. 
Tsuchihashi, H Adachi and K. Higuma; Phased array 
ultrasonic inspection technique for cast austenitic stainless 
steel parts of nuclear power plant, Proceedings of ICONE 
24, 2016, ICONE24-60256 

[5]  
UT

2016 pp.253-258 

- 531 -


