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Effect of Welding Parameters on Bead Shape, Microstructure and
Hardness of Galvanized Steel Pipe Welds with GMAW
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Abstract The present study was carried out to investigate the effects of welding parameters such as current,
voltage and shielding gases on the bead shape, microstructures and hardness. It was confirmed that bead height
was lowered and bead depth was increased with increasing voltages while height, depth and width of beads
increased with welding currents. The hardness of weld metals with Ar+10% O, and Ar+20% CO; was low due
to the formation of grain boundary and polygonal ferrites while that of weld metals with Ar+2% O, was high
due to the presence of acicular, bainitic and sideplate ferrites.
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[Table 1] Chemical composition of wire (wt.%)

c Si Mn P S
0.07 0.86 153 0.012 0.007
[Table 2] Welding parameters
o Ar+ Ar+
3 Ar €0 5%CO, 10%CO;
7} Ar+ Ar+ Ar+ Ar+
A | 20%CO, 2%0; 5%0; 10%0,
ZekKV) 16~24
(@
HAFA) 150
®) V) 20
HAFHA) 130, 150, 180
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[Fig. 1] Bead shape measurement
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[Fig. 2] Bead height, depth and width with the variation of voltages and shielding gases
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[Fig. 5] Weld microstructures with the variation of shielding gases at 20V
(a) Ar, (b) COs, (c) Ar+5%CO, (d) Ar+10%CO,, (e) Ar+20%CO;, (f) Ar+2%O0;, (g) Ar+5%0,, (h) Ar+10%O0;
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[Fig. 6] Hardness of welds with the variation of shielding
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