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Problem Formulation

3.1 Motivation for Research

>

>

>

High failure rates were observed in power plant boiler components operating at high
temperature fabricated using SMAW welding consumables.

Developing SMAW electrode to enhance the mechanical properties and hot corrosion
performance of the welds.

The information in terms of coating composition about welding electrode presently used
in this application is classified and limitedly available in the public domain.

3.2 Research objectives

>

>

To develop highly basic shielded metal arc welding electrode coatings for weld joint
used in power plant applications using highly basic CaO-CaF2-SiO,-Al,Os flux system.
Characterization of electrode coatings: physicochemical, thermophysical, structural and
wettability properties.

Mechanical, microstructural and high temperature corrosion investigations on the
fabricated dissimilar metal welds.

Comparison and assessment of developed electrode coatings with the commercially
available electrodes.

3.3 Research plan

The schematic of the present investigation is presented in Figure 3.1.
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Design and Development of SMAW electrode coatings for dissimilar welds in power plants

!

Procurement of minerals and conducting XRF analysis to find chemical composition

|

Selection of candidate materials (P22, P91 and SS304L)

! !

Selection of core wire for P22/P91 and P91/SS304L
Dissimilar weld

Sclection of Flux system

Electrode preparation using developed coating
formulation and selected core wire

Design of highly basic electrode coatings

l

Deposition of multipass beads using developed Estimation of physicochemical and
SMAW electrodes thermophysical properties of developed coatings

!

Visual observation during the weld deposition (Arc stability, Slag
detachability, porosity, bead appearance) and estimation of weld chemistry

!

Selection of most suitable electrode coatings with better performance in Visual observation,
weld chemistry, mechanical properties and physicochemical properties

[}

Addition of deoxidizers and alloying powders to further improve the electrode coating
properties and final electrode preperation to Fabricate P22/P91 weld

{

Selection of welding parameters and fabrication of dissimilar welds using laboratory
developed electrodes and commercially available electrodes

i

Conducting tests for weld metal chemistry and mechanical properties

|

Molten salt hot corrosion investigations on base materials and fabricated welds

Figure 3.1: Flow chart of the present investigations

24



