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Development of a Dual Electromagnetic Sensor-Based

Weld Line Seam Tracking System
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ABSTRACT : Dual electromagnetic sensor is used for sensing the weld line. The sensor consists of
excitation and two sensing coil wound over the ferro-magnetic core. By using the dual sensor, the
effect of noise is minimized. It is based on the generation of eddy currents in the welding plate by
passing current through the excitation coil. The sensor can be used to track the butt joints having
no gap between them, where a vision based sensor fails to track. Sensor sensitivity depends on the
number of coil turns, frequency of excitation, distance of a sensor from the work piece, diameter of
core, etc. The whole system consists of a sensor, a signal processing board, a motion controller and
a personnel computer (PC). The raw sensor signal is processed using the signal processing board.
It consists of amplification, rectification, filtering, averaging, offset adjustment, etc. Based on
sensor data, the motion controller adjusts the position of a welding torch.
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Fig. 2 The structure of an electromagnetic sensor
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Fig. 3 Left & right sensor output signal
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Fig. 4 An example of seam tracking performance
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Fig. 5 Configuration of control system in the actual
welding machine
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Fig. 6 The actual welding machine applied a

electromagnetic sensor system
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