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Study of Electromagnetic Controlled Molten Pool Welding Process using an
Unsymmetrical Alternative Magnetic Field
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We can conduct a welding with a high-heat input by the ECMP (Electromagnetic

Controlled Molten Pool Welding Process) method which controls the molten metal flow by using upward
electromagnetic forces. However, for the phenomenon of ECMP welding is complicated, the effect of a
magnetic field on a molten metal flow and a temperature distribution of a molten pool is still unclear.
To solve this problem, the molten metal flow was visualized by using the Pulse Laser (500W). Also,
two-color temperature radiometry utilizing a color high-speed camera was used to obtain the surface
temperature of the molten metal. As a result, the effect of ECMP parameters on the flow and temperature
of molten metal could be recognized. In addition, by the ECMP method using an unsymmetrical alternative
magnetic field, it became clear that an averaged grain size becomes small by electromagnetic vibration
which generated in a molten pool.
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