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Experimental Study of Laser Induced Plasma Triggering Arc
Discharge in TIG Arc Welding

Lei Zhenglong Chen Yanbin
(State Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology
Harbin , Heilongjiang 150001, China)

Abstract The high-frequency method may possibly disrupt operation of peripheral equipments and is harm to human
body in tungsten inert gas (TIG) arc welding process, so a new method that the laser induced plasma ignites the TIG
arc is presented. In this paper, a pulsed CO, laser with pulsed width of 10 ms is used to ignite the TIG arc. A high-
speed visual sensing system is established to detect the process of laser induced plasma triggering arc discharge and
the shape of plasma. The experimental results show that the shape and volume of laser plasma are ones of the key
factors. And only when the laser plasma contacts the tungsten rod, which therefore results in producing electron
emission and forming self-maintaining discharge, the TIG arc can be ignited. Furthermore, the influence of main
factors, such as shielding gas, workpiece materials, defocusing distance. and flow of shielding gas etc., on the

shape, the volume and the performance for triggering arc discharge of laser plasma are studied.
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Fig. 1 Experimental setup (a) and principle (b) of igniting TIG arc by laser induced plasma
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Fig. 2 Physical processes of laser plasma triggering arc discharge successfully
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Fig. 3 Physical processes of laser plasma triggering arc discharge unsuccessfully
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Fig. 5 Success rate that laser plasma ignited

TIG arc in different shielding gases
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Fig. 6 Plasma shape of laser welding in different shielding gases
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Fig. 9 Plasma shape of laser welding in different workpiece materials
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laser power that laser plasma ignited TIG arc
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