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Optimization of Weld Penetration in Presence of the MgO Nano-
Particles in SAW Process Using Taguchi Method

Abstract

Nowadays, optimization by reducing manufacturing costs and time has become one of the
important activities of manufacturing engineers and specially that of welding engineers in
order to increase productivity. This paper reports a study carried out to analyze and
subsequently optimize the welding input parameters in submerged arc welding (SAW)
process in presence of the MgO nano-particles in order to relate them with the weld bead
penetration which determines the stress carrying capacity of weldments. Therefore, a five-
level five-factor Taguchi technique using 25 experiments based on orthogonal arrays was
considered for collecting experimental data. Moreover, the input parameters considered
were the welding current, arc voltage, nozzle-to-plate distance, welding speed, and
thickness of MgO nano-particles. On the basis of the signal-to-noise ratio and analysis of
variance (ANOVA), optimum levels for different input parameters were obtained. Since the
weld penetration should be maximum in order to have a good quality weld, therefore, weld
penetration was maximized accordingly. Based on the results obtained it is concluded that
welding current is the most significant input parameter affecting the weld bead penetration.
Analysis was carried out using Minitab 14 software. In the paper the interactions were not
taken into consideration. On the basis of results obtained from this research work, it is
concluded that, the weld bead penetration increased with the increase in the thickness of
MgO nano-particles due to the so called Marangoni effect.

Keywords : Submerged Arc Welding , Weld Penetration , Taguchi Method , Analysis of
Variance, Optimization
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