B20% %o B o#Em ¥ #H Vol.20 No.2
1999 £ 6 f HANJIE XUEBAO June 1999
XfE4E L 2 JFRAE
( )

(WFPSAM) C
C s
s C
C
0 & =

SAM)
, o SAM
[1,2] 7

SAM
[3~9
, C

| RBRES B

1.1
WFPSAM (Wide Field Pulse Scanning A-
coustic Microscope ). 1(a). . N ,
, 1 (b,
WFPSAM : ( ) /=10
~ 10°MHz : : :



78 B oE ¥ #® 20 %

Main pulse Sampling pulsc
Signal | | Low-noise ;
source Modulator [—* amplificr Amplifier
Matching nctwork Detoctor
— Transducer
Amplifier
Acouske lens
D (0
Muitidimensional S/H |~ 1 - Ultrasonic converter
scanning table 2 — Acoustic lens bar
I 3 - Acoustic focal lens
. - XY 4 - Acouslic - electric coordinater
Typer e Computer Driver recorder Amplifier 5 — Couplant
1 ] 6 — Specimen
(a) Block diagram of structure principle (b) Sketch diagram of acoustic system
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Fig. 1 Sketch diagram of structure principle and acoustic system for WSPSAM
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(a) z=3.68 mm (b) z=4.43 mm
2 C

Fig.2 C— scanning image of crack
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(a) z=5.40 mm (h) z=5.80mm

3 C

Fig.3 C— scanning image of poor fusion
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(b)) z=1.48 mm

4 C
Fig.4 C— scanning image of blowhole
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(a) z=3.80 mm (b) z=4.40 mm
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Fig.5 C— scanning image of slag indusion
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Table 1 C— scanning experiments condition and display image size of weld defects
Length uni/ mm
Defect Scaming S canning Scanning )
image depth step range Image size Image scale
z X y X y x y X
. 3.68 0.05 0.03 27.70 6.57 82.50 32.00 1.0. 34 1. 0.21
ek 4.43 0. 05 0.03 27.70 9. 66 82.50 48. 00 1:0. 34 1: 0. 20
Poor 5.40 0. 05 0.0 24.50 9.90 76. 00 46. 00 1.0. 32 1. 0. 22
fusion 5. 80 0.05 0.03 24. 20 10. 11 76. 00 49. 00 1.0. 32 1. 0.21
1.25 0. 10 0.10 33.90 20. 80 52.00 31.50 1:0. 65 1: 0. 66
Blowhole
1. 48 0. 05 0. 10 32.70 16. 20 102. 50 24. 00 1.0. 32 1: 0. 68
. 3.80 0.10 0.10 57.70 22.70 82.50 42.50 1.0.70 1. 0.53
Sl 4.40 0. 10 0.10 57.70 22.70 82.50 44.50 1:0. 70 1: 0. 53
2.3
C ,
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Table 2 Image size of weld defect and real size by calculation
Weld defect Layer depth Image size of defect Real size of defect by calculation
z x y x y
Crack 3.8 64. 00 — 21.76 —
4.4 65. 00 — 22. 10 —
. 5.40 — 21.00 — 4.62
Poor fusion
5.8 — 19. 50 — 4.10
1.25 44.50 18. 00 2893 11. 88
Blowhole
1.48 91. 00 17. 00 29. 12 11.56
3.8 18. 00 6. 00 12. 60 3.18
Slag
4. 40 17. 50 5. 60 12. 25 2.97
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Ultrasonic C Scanning Image of Weld Defects

Liu Dezhen , Wei Xing, Zhou Yanhua
(Shandong University of Technology )

Abstract Using wide field pulse scanning acoustic microscope (WFPSAM) , ultrasonic C scanning im-
age for typical weld defects samples have been studied. The results show that the two dimensional acous-
tic images of weld defects can be obtained in different deep layer by means of C scanning function of WF-
PSAM. The shape, position, distribution and direction of weld defects in every deep layer can be direct
observed from the two dimensional acoustic images. The weld defects size (including length, width and
dimension of dispersed small defect , distribution range of concentrated defects) can be obtained, accord-
ing to the defect image and chosen scanning parameter. The three dimension image of sample can be ob-
tained by piling up C scanning image in different deep layer with the image processing technique of com-
puter or the geometric drawing method. The stereo image, three dimensional size, space distribution of
weld defects can also be detected, therefore, the accurate basis for calculation of fracture mechanics in
safely assessment of welded construction are provided.

Key words ultrasonic C scanning image, welding defects, WFPSAM, safety assessment
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