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Study on magneto-optical imaging law of :aser welded crack
under the excitation of rotating :22enetic field

DU Liangliang, GAO Xiangdong, ZHC?) <ic oku, WANG Chuncao
( Guangdong Provincial Welding Engineering Technology Research (:ntei, Guangdong University of Technology, Guangzhou
510006, China)

Abstract: In order to study magneto-optical imagng ( #CU  law of weld cracks under the excitation of rotating magnetic
field, the method of using rotating magneto magnetic fiei1 to st'mulate weld cracks and acquiring magneto-optical images of cracks
by a magneto-optical sensor was used. Theoretical analysis and experimental verification were carried out. The dynamic magneto-
optical images under different excitation intcrsities of rotating magnetic field were obtained. According to the principle of
magneto-optical imaging and the theory of rotati.. raagnetic field, the gray value of the obtained data was compared and analyzed.
Experimental results show that, under the power frequency excitation of rotating magnetic field, any frame of magneto-optical
images will change with the goins of ~«citeiion time. Taking original three frames as a cycle, each frame of magneto-optical
images converts to next frame me/noto-optical image in turn. It returns to the initial state after 885 frames of magneto-optical

images. The discovery of *ii's 10w 1. beneficial to reduce the effective excitation time and improve the effect of non-destructive

testing of weld defects.
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Fig. 1 Working principal of magneto-optical sensor
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Fig.2 Schematic diagram of rotating magnetic field
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Table 1  Experimental parameters of laser welding process
defect  welding peak  welding speed  pulse width gas flow
type  power P/kW p/(mm-+s™!) S/mm Q/(L - min~")
crack 1 2.5 6 15

13.3ms

> § 13.3ms

& U, :

3 d :

E

= 0

2 :

s ] /
S _Um L L L 1 I 1 L

5 0 5 10 15 20 25 30 35 40

excitation time/ms
Fig.3 Dynamic MOI induced by rotating magnetic field
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Fig.4 Experimental setup of magneto-optical imaging of weldment under

the excitation of rotating magnetic field

Fig.5 Physical diagram of weld cracks
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Fig. 6 MOI of cracks under the excitation of rotating magnetic field
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Fig.7 Contrast of grayscale curves in the 200th column of each group
a—the 200th column of the 1st frame in group 1 and the 1st frame in group 7
b—the 200th column of the 2nd frame in group 1 and the 1st frame in group
3 c¢—the 200th column of the 3rd frame in group 1 and the lst frame in
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Fig.9 Magnetic hysteresis loop of the weldment under the excitation of rota-

ting magnetic field of frequency 50Hz
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