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THE APPLICATION OF ACTIVE INFRARED TECHNOLOGY
IN REAL-TIME AND ON-LINE WELD METAL DETECTION

JIANG Jin-Peng DING Guo-Qing YAN Guo-Zheng ZHOU Yun
(820 ,School of Electronics & Information Technology, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract Starting with the nature of welding seams, the artical studiws Changes of the microstructures and chemical com-
ponents of welding seams duning the process of welding, then discuss the effects of these changes on active infrared images
of reflection. Through theoretical and experimental analyses, it is well known that active infrared technology can be applied
in the investigation of industrial welding seams. The method put forth in the article mainly aims at the practical application

of industries, and is characterized by ’rapid, of high precision, on-line in real time. The precision is up to 0. Imm. It takes

only 0.02s to segment an active infrared image on a P-700 personal computer.

Key words detection of weld metal, active infrared technology, infrared image, real-time detection.
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Fig.1 The image acquired in visible light
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Fig.2 The change of microstructure in fusion lines
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Fig.3 The phenomenon of carbon migration
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Fig.4 The chemical ingredients in fusion lines
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Table 1 Reflectance of metal in infrared light

i 4 s
=R 0. 76um 0.94um 2.0um
- 0.68 0.725 0. 835
& 0.56 0.57 0.63
=0} 0.57 0.63 0.77
a8 0.02(0. 8um)
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Table 2 Reflectance of welding seam, mother material,

and fusion line in infrared light{ practical measurement val-
ue) '

Fiia K
& 0. 76um 0.94um
=g 0.60 0.65
B4 0.61 0.65
BER 0.50 0.54
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Fig.5 The structure of active infrared detection system
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Fig.6 The infrared spectrum curve of GaAs
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Fig.7 The infrared spectrum curve of infrared filter
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Fig. 8 The main parameter of welding seams
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Fig.9 The image processing in detection
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Fig. 10 The infrared image of welding seams
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Fig. 11 The result of the segment image
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Fig. 12 The welding seams sperated from mother material
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