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Image Feature Extraction of Helium Gas Tungsten Arc Welding Pool of 2219
Aluminum Alloy Based on Morphological Algorithm

XIAO Hong' SONG Jianling' LIU Xianli® LI Qingqing' CHANG Baohua’
(1 Tianjin Aerospace Long March Rocket Manufacturing Co. LTD, Tianjin  300462)
(2 Capital Aerospace Machinery Company, Beijing 100076)

(3 Department of Mechanical Engineering, Tsinghua University, Beijing 100084 )
Abstract  According to helium—arc welding characteristics of 2219 aluminum alloy, a real-time visual sensing
system for welding process was constructed , a clear image of the molten pool was obtained. In order to obtain the size
parameters of 2219 aluminum alloy helium arc welding pool and to analyze the characteristics of the molten pool , mor-
phological algorithm was adopted. The edge shape of typical molten pool image was extracted and the characteristic di-
mension of width of molten pool was obtained. The results show that the width feature of the extracted image can reflect
the weld size information accurately. The morphological algorithm has high accuracy and fast calculation speed , which can
meet the real-time image processing requirements of 2219 aluminum alloy helium arc welding pool.However, different
thresholds and structural elements have great influence on image feature extraction.The threshold adaptive algorithm can
meet the complex requirements of real—time visual monitoring of weld pool characteristics in engineering.

Key words Morphology algorithm,2219 Aluminium alloy, Heliarc welding, Image feature extraction
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Fig. 1 Spectral characteristics of helium gas tungsten arc

welding of 2219 aluminum alloy
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Fig. 2 Schematic diagram of the test system
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Tab.1 Welding process parameters
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Fig. 3 Image analysis of welding pool
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Fig. 4 Preprocessed image of welding pool
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Fig. 5 Block diagram of morphological processing algorithm
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Fig. 6 Image processing of morphological algorithm
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Fig. 7 Welding pool width of climbing—welding position
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Fig. 8 Welding pool width of flat— welding position
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