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Research on Flaw Depth Positioning of Aluminum Alloy Melting

Welding Seam Based on Ultrasonic Phased Array
LI Laiping ZHOU Jianping WEI Quan
(Shanghai Spaceflight Precision Machinery Research Institute, Shanghai 201600 )

Abstract The traditional conditional radiography testing, which is the main testing technology of welding seam,
can not gain the size and position in the welding seam height. Therefore the disadvantage increases the workload of e-
liminating flaw and affects repairing welding quality. The phased array ultrasonic technology can detect flaw size and
position by flaw echo wave. The positioning technology of reference test pieces and aluminum alloy melting welding
seam is studied by the Ominsacn MX phased array ultrasonic and 51.64—A2 detector. The research result, microscopic
measurement and macroscopic measurement are contrasted. The result shows that measurement of phased array ultra-
sonic, microscopic and macroscopic is uniform, thus the phased array ultrasonic can be used to detect the flaw posi-
tion of aluminum alloy melting welding seam.

Key words Ultrasonic phased array, Aluminum alloy melting welding seam, Flaw depth positioning
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Tab.1 Technical specifications of UPA detector
iiR= A HEPI R A RIEE/mm AL AT /mm AR A KE/mm A
5164-A2 LILHE 1 SA2-N55S-IHC 1 4% 9 HLih

Bl 1 5L64 #53k Ry
Fig.1 5164 detector and wedge
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Fig.2 Reference test pieces of UPA
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Tab.2 Focusing rule
REREE ik Fan LER PiR Gl e ZETR B
FHET BARE OGRS B pocppe T i FRANE PRI S
/mm /dB /(°) /(°) /mm /mm
bRk 85 78 1 % PRK T 6 40 21.80 30 70 1.98 9.92

3 TR R A IRIE S R BB LA
VR 10 0 AR AL 6 I 3 5 1 80% i
RS 7 521039 250
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Tab.3 Gain variation of different focusing depth

FLE/mm Smm  10mm 15mm 20mm 25mm 30mm 35mm

5 23 25 29 32 32 32 31
10 22 20 22 25 26 25 26
15 25 23 24 26 27 28 27
20 31 26 28 25 27 27 26
25 31 27 29 28 29 29 29
30 39 33 32 35 30 30 30
35 37 32 34 32 33 32 32
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Tab.4 Position of cross through hole

PRifEFLTRBE/mm SEFrASI GEE/ mm
2 2.17
3 3.15
4 4.12
5 4.88
10 10.13
15 14.82
20 20. 14
25 24.81
30 30.18
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Fig.3 UPA image of different depth through hole
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Tab.5 Detect depth and real depth of flaw

AR e/ mm WL/ mm

1.73 2.11 1.92

AL/ mm
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Fig.4 Measurement result of gas porosity flaw of aluminum alloy melting welding seam
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