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Fig. 1 Principle of total focusing imaging with oblique incidence
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Fig. 4 Simulation model of weld in aluminum vessel
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Tab. 2 The central position of the defects

eI BB 07 A TR A B 2 2
F R T00 35 855 B (s ) T St Bl B (s ) TR L Cas 2) CBREBE 25 )
A (1.25,12.75) (1.00,25.50) (1.13.,19.12) 12.75
B (—1.00,11.50) (—1.00,24.25) (—1.00,17.88) 12.75
C (—0.25,12.75) (1.25,25.75) (0.50,19.25) 13.00
0 '0 0
s "
= 10 -5
= -10 l-10
20 >
£ l-15 I-15
30 -20 20
-50 40 -30 -20 -10 O 10 20 -50 -40 -30 -20 -10 O 10 20
x/mm x/mm
(a) ABPE TSR g (b) BURFE T 114 2 AR A% 1]
(a) Total focusing method image of defect A (b) Total focusing method image of defect B

0 .0

-5
1
-10

2 I-15
30 -20
50 -40 -30 -20 -10 O 10 20
x/mm
(c) CHRPE T I 4 BB % 1
(c) Total focusing method image of defect C

mm

5 7 FLl B AY 42 58 FR 1R 45 2R A

Fig. 5 Total focusing method image of simulated defects
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Tab. 3 Position information of defects in experimental imaging results
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Study of ultrasonic array imaging method

for weld seam of aluminum vessel

WANG Jiong-geng', YAO Hui®*, LUO Hong-jian', JIAO Jing-pin®,
LIU Shuai-kai*, HE Cun-fu®, WU Bin®

(1. State Grid Zhejiang Electric Power Research Institute, Hangzhou 310014, China; 2. State Grid Zhejiang Electric Power Company,
Hangzhou 310013, China; 3. Beijing University of Technology, Beijing 100124, China)

Abstract: Aiming at the internal defects detection of aluminum vessel welds, an ultrasonic array total
focusing method (TFM) is proposed in this paper based on oblique incidence. Based on Snell’s law,
the propagation characteristics of ultrasonic wave in the interface were investigated, and the
propagation path of ultrasonic wave in media was determined with the introduced wedge. The
proposed oblique incidence ultrasonic array total focus imaging technique was applied to non-
destructive examination of aluminum vessel weld defects. Numerical and experimental results show
that TFM with oblique incidence longitudinal wave algorithm can be used for non-destructive
examination of weld defects. It provides a feasible technology for security evaluation of the welding
assembly.

Keywords: weld seam; oblique incidence; ultrasonic array; total focusing method (TFM); non-

destructive examination (NDE)



