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Digital X—Ray Size Measurement Technology for Typical Defects of Welding Joint

KANG Ping GAO Ya YUAN Shengping
(‘Aerospace Research Institute of Materials & Processing Technology, Beijing  100076)

Abstract This paper presents a new digital X-ray testing technology for welding joint defects based on half
wave height method (HWH) in order to ensure the measurement accuracy of the size of the defects. First, the MTF of
the digital X—ray testing system is analyzed and the spatial resolution of the system is confirmed. Furthermore, the typ-
ical defects of welding joints are simulated, and the size of these defects is measured using HWH. The results are as
follows: (1)based on Rayleigh criterion, the spatial resolution of the X-ray testing system is 4.5 Lp/mm determined

by the double wire image quality indicator; (2)the measured sizes of the welding joint defects agree with the actual si-

zes, and the measuring errors are within 6.3%, thus, the influence of human factor can be avoided using the HWH

method, and the accuracy can satisfy the testing requirements of conventional products.
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Fig.1 Rayleigh criterion
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Fig.3 Defects dimension measurement with HWH
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Fig.5 CR detecting diagram of double wire image quality indicator
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Fig.6  Gray curves in vertical scanning line
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Tab.1 MTF measurement record

Zex# STON I/ i 12
/Tp-mm™! IREEAE WIETE (Ap) ./ Au

0.625 232 22 1.0
0.800 226 26 0.80
1.00 217 31 0.88
1.25 199 38 0.77
1.56 186 49 0.65
2.00 166 53 0.54
2.50 144 55 0.42
3.00 126 67 0.28
4.00 108 70 0.18
5.00 87 74 0.06
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Fig.7 MTF curves
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Tab.2 Comparison of detection size and actual size (slot—type)

50k Rz IS/ mm FRFR(E/ mm R2E/ %
D1 0.81 0.80 1.3
D2 0.62 0.63 1.6
D3 0.50 0.50 0
D4 0.41 0.40 2.5
D5 0.33 0.32 3.1
D6 0.25 0.25 0
D7 0.20 0.20 0
D8 0.15 0.16 6.3
D9 0.10 0.10 0
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Fig.8 Slot-type defects measurement with HWH
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Tab.3 Comparison of detection size and actual size (Stripy flaw)

%5 METHE/mm  FFFRE/ mm WRE/ %

W6 0.95 1.00 5.0
w7 0.75 0.80 6.3
W8 0.60 0.63 4.8
W9 0.50 0.50 0
w10 0.40 0.40 0
W11 0.30 0.32 6.3
w12 0.25 0.25 0
W13 0.20 0.20 0
w14 0.15 0.16 6.3
W15 0.13 0.13 4.0

W16 0.10 0.10 0
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Tab.4 Gas porosity dimension measurement with HWH
AL Wi PEE A w2
P /mm /mm /%
1 0.53 0.51 3.9
2 1.21 1.16 5.8
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Fig.9 Gas porosity dimension measurement with HWH
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Fig.10  Stered microscope observation and measurement of gas porpsity diagram
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Fig.11 CR detecting diagram of bead
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Fig.12  Stered microscope observation and

measurement of bead diagram
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Tab.5 Bead diameter measurement with HWH

7S MESFE AR EEEE B2
75 /mm /mm /%
1 2.51 2.56 1.9
2 2.62 2.60 0.8
3 2.31 2.23 3.6
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