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Abstract

Three different welding wires were used to study the effects of Al content on weld metal toughness and
porosity formation in self-shielded arc welding. Weld metal microstructure showed that while wire with
1.3% Al content contains coarse S-ferrite, wires with less than 0.5% Al content showed no such phase. In
addition to the microstructural differences, cleanliness in weld metal was also different among wires. It
showed that weld metal toughness was influenced by the O-ferrite formation, cleanliness and Ni addition.
Even though wires with less than 0.5% Al content showed higher weld metal toughness, they showed
relatively poor workability, forming porosities in weld bead in lower arc voltages.
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Wire C Si Mn P S Cr Ni Al Ti N
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Table 3  Characteristics of non-metallic inclusion
in weld metal
Wire Average Number density | Area percent
diameter (ym) (/D) (%)
E7IT11 121 1.89x10" 0.76
E71T8 064 409x10" 055
E71T8Nil 068 0.28x10" 0.04
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Fig. 3 Comparison of impact test results of weld metals
Fig. 1 Optical microstructure of (a) E71TII, )

E71T8, and (c) E7T1T8Nil weld metals
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Fig. 2 Non-metallic inclusion and its EDX spectra in (a)
E71T11, (b) E71T8 and (c) E71T8Nil weld metals
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