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Tracking and control of weld seam based on external magnetic field swing TIG arc
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(1. Tianjin Key Laboratory of Advanced Mechatronics Equipment Technology, Tiangong University, Tianjin 300387,

Chinaj; 2. School of Mechanical Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: In tungsten inert gas (TIG) welding, the short distance between the tungsten electrode and the workpiece makes

the electrode susceptible to collision with the workpiece during swing welding, especially in seam tracking appli-

cations. To address this issue, a transverse alternating magnetic field is applied to induce flexible swing of the

TIG arc, enabling non—contact sensing of the torch position relative to the weld seam. The welding voltage signal

is processed using an extended Kalman filter (EKF) to effectively suppress noise and extract feature information

of weld seam. Based on the integral difference of the left and right voltage signals during arc swing, a mathemati-

cal model is established to correlate the voltage variation with the torch deviation from the weld centerline. A

fuzzy self—tuning PID control algorithm is then employed to achieve real-time correction of the torch position,

improving both tracking stability and disturbance rejection ability. The experimental results demonstrate that the

proposed method can accurately identify and compensate for weld deviations. The welding efficiency and weld

seam tracking accuracy are significantly enhanced, with the maximum tracking error controlled within 0.25 mm.
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Fig.1 Arc oscillation with transverse magnetic field applied to

V-welding seam
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Fig.3 Raw arc voltage signal raw data and their filtering

processing results
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Fig.4 Arc oscillation of V-bevel torch at different deviation

positions
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Fig.5 Curves of arc voltage signal
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Tab.1 Integration of different degrees of leftward deviation of

welding torch
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deviation of welding torch
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Fig.7 Linear regression between torch position deviation and

integral difference data
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Tab.3 Parameters of left and right tracking welding process
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Tab.4 Fillet weld tracking error
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Fig.11 Correction effect of fuzzy PID control algorithm
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