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Adaptive welding of narrow gap groove width based on the
P-GMAW swing arc sensor

LIU Wenji, YANG Jiasheng, YUE Jianfeng, XIAO Yu

( School of Mechanical Engineering, Tiangong University, Tianjin 300387, China)

Abstract: Aiming at the problems of different groove width caused by pairing error, welding thermal
deformation and other factors in the process of narrow gap automatic welding, an arc sensing method 1s
proposed to detect the groove width, and according to the test results, the process parameters are adjusted to
ensure the welding quality. By studying the extraction algorithm of groove width deviation, the sensing
characteristics of peak current, base current and average current signals of pulsed gas metal arc welding under
the condition of narrow groove were analyzed, and the sensing method of bias extraction was proposed by
taking the average current in the pulse period as the characteristic signal and using the sidewall average
method. When the width of the groove changes, the regulation method of welding gun swing and welding speed
is determined, and the automatic welding is realized to adapt to the change of the width of the groove. The
narrow gap welding test shows that the above method can effectively identify the change of groove width, and
adjust the swing and welding speed in time to ensure the fusion quality of the side wall and the thickness of the
welding layer when the groove width changes. The research results have certain reference value for realizing
welding automation and ensuring welding quality of single-pass multi-layer narrow gap welding.
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Fig.1 Groove width variation and welding quality problems ;

(a) variation of narrow gap groove width; (b) different

thickness of welding layer and side wall defects
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Fig.4  Deviation extraction algorithm of swing arc sensing:
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Fig.5 Welding current variation of two algorithms under

different groove width variation
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