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Heat source modeling of laser arc hybrid welding considering keyhole formation
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ABSTRACT Laser arc hybrid process is actively researched as a new welding method since it
has several advantages by the combination of laser beam and electric arc. By the coupling of two
different heat sources, laser and arc mutually assist and influence. High power laser can make
the deep keyhole and arc plasma can form the large bead shape. In this paper the effect of two
different heat sources to weld bead are investigated and as a result of analysis, it is shown that

the lower part of keyhole is heated by laser and the upper part of weld pool is dominantly

heated by arc.
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Fig. 1 Analytic domain for the analysis of plasma on
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the assumed keyhole shape

Table 1 Boundary Conditions for the analysis of plasma

on the assumed keyhole shape
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Fig. 2 Temperature profile for hybrid plasma on
assumed keyhole shape for 200W and 1kW laser (
150A TIG arc )
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Fig. 3 Temperature profile for hybrid plasma on
assumed keyhole shape with various keyhole shape
(150A TIG + 500W Nd:YAG)
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