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Elucidation of non-axisymmetric arc plasma by development of three-dimensional
optical emission spectroscopic method
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We developed three-dimensional optical emission spectroscopic method to
diagnose complex heat characteristics in the arc welding. Welding arc plasma often presents
non-axisymmetric and non-stationary appearance. Therefore, the temperature and metal vapor
concentration distribute three-dimensionally. To measure such a phenomenon, we constructed
multicolor, multidirectional, simultaneous measurement system based on tomography. In this study,
the welding arc characteristics in various droplet transfer modes was experimentally revealed
regarding Gas Metal Arc welding (MIG arc, CO2 arc, MAG arc). Although the spectral lines required to

measure each welding mode are different, we established the methods to convert the measurement
values to physical values such as temperature.
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