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Abstract

The Zn coating on automotive galvanized steel sheets can improve corrosion resistance. However, the boiling
temperature of Zn is lower than the melting temperature of steel and it causes well-known spatter and porosity
problem. One of most prominent solutions is a pretreatment of Zn coating by an additional welding arc prior to
the main welding process. In this research, GTA and GMA are selected as heat sources for pretreatment and
main welding processes, respectively. The authors suggested three possible mechanisms to reduce weld defects
by the GTA pretreatment: (1) Formation of gap between the sheets; (2) Evaporation of Zn layer; (3) Oxidation
of Zn layer. Among them, Zn Oxidation is the most important mechanism to reduce weld defects in the

GTA-GMA hybrid process.
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Table 1 Chemical compositions of base metal used (wt. %)

C Si Mn P S Fe
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system
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Fig. 3 Schematic illustration of GTA pretreatment
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Fig. 10 EDS analysis results on S3 surface after GTA
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