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The Effect of Titanium on the Mechanical Properties of High
Strength Weld Metal Electrode E-12018M2

Abstract

The effect of titanium on strength and impact energy of the weld metal to produce
E12018-M2 electrode for HSLA-100 SMA Welding was investigated. In this study 0.04-
0.06 %wtC, 0.4-0.5 %wtSi, 1-1.2 %wtMn, 3-3.2 %wtNi, 0.7 %wtMo, 0.3 %wtCr and about
90 ppm Ti was as chemical composition optimization. The increase of titanium from 90
to 400 ppm caused increasing in inclusion volume ratio and the difference between
volume ratio inclusions in top bead and reheated beads. Also with increasing
concentration of the titanium and tendency of this element to react with oxygen, the
concentration of titanium within the inclusions increases. With increasing titanium,
manganese and silicon concentrations in inclusions reduce and increase the
concentration of these two elements in the weld metal. In addition, the voltage of 23 V,
the current of 160-175 A, preheat and inter-pass temperature of 107-120°C and welding
speed of 2-3 mm/S are known as appropriate welding parameters for welding E12018-
M2 electrode without cracks.

Keywords: SMAW, HSLA-100 Welding, E12018-M2 electrode, Inclusion.
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