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Coated electrodes for welding have exhibited their advantages for longer than one century. Many
types of electrodes are available for welding. All types of electrodes have their own significance.
The present study was carried out to find out the influence of varying concentration of aluminite
in the flux composition of various characteristics of metal cored coated electrode for the purpose
of developing better and efficient electrode to improve the welding quality. The total information
was aboutincreasing the content of aluminite but the whole proportion was to be fixed has been
studied in this paper. We have prepared the three types of electrode with various composition of
fluxincluding other materials like cellulose, mica, rutile, iron powder, ferromanganse, low carbon,
ferromangense, china clay, calcite. Electrodes varying composition was named as 16% aluminite,
47% aluminite and 65% aluminite according to the composition of aluminite. And with these
electrodes welding done on mild steel and after that various properties has been studied like
tensile testing ,micro hardness, micro structure, weld bead geometry, smoke testing, chemical

composition.
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INTRODUCTION

Welding was invented around 100 years ago
and, at least during the past 50 years, it has
been the main fabrication method for structures
made of steel and other metallic materials.
Welding is a fabrication process that joins
material, usually metals or thermoplastics, by

using coalescence.This is often done by
melting the work pieces and adding a filler
material to form a pool of molten material (weld
pool) that cools to become a strong joint, with
pressure sometimes used in conjunction with
heat or by itself, to produce the weld.

An electrode is an electrical conductor used
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to make contact with a non-metallic part of a
circuit (e.g., a semiconductor, an electrolyte or
a vacuum). The word was coined by Michael
Faraday from the Greek word elektron
(meaning amber, from which the word
electricity is derived) and hodos, a way. The
diameter of electrodes usually varies between
3.15 to 12.50 mm with the intermediate
standard diameters being 4.00, 5.00, 6.30,
8.00 and 10.00 mm. The length of these
electrodes varies between 350 to 450 mm with
bare portion ranging between 20 to 30 mm
wherefromitis held in an electrode holder. The
ingredients that are commonly used in
coatings are liquids and solids. The liquids are
generally sodiumsilicate or potassium silicate.
The solids are powdered or granulated
materials that may be found free in nature ,
and need only concentration and grindings to
the proper particle size.

Functions of Coating of Electrode

* To shield the weld metal from the oxygen
and nitrogen of the air as it is being
transferred across the arc, and while itis in
the molten state.

* Forstabilization of the arc.

+ Avariety of elements can be added to weld
metal by including them in coating
composition.

» To protect molten metal from deleterious
effect.

» To provide a slag blanket on the weld so as
to reduce its rate of cooling.

Electrode coating materials are : rutile,
aluminite, low carbon, ferromanganse,
flurospar, mica cellulose, china clay, calcite,
quartz, telcom powder.

We changed the composition of aluminite
in the flux composition, and then studied the
welding.

MATERIALS AND
EXPERIMENTAL PROCEDURE

We used many material powders for coating
of the electrodes. Coating on the electrodes
can be done with flux. Flux included the various
materials like: Rutile, Aluminite, Fluorspar,
Ferromanganese, Low carbon, Mica,
Cellulose, China clay, Calcite, Quartz, iron
powders, slag formers, binders, etc. In this flux
composition we changed the composition of
materials but overall composition is to be fixed
in this.

Common Coating Ingredients and
Their Functions

* Fluxing agents: Silica, CaO,, and Fluorspar.

« Slag formers: Rutile, Titania, potassium
titanate, Absestos, Alumina, Silica floor, Iron
oxide, Fluorspar, etc.

» Arc stabilizers: potassium, Silicate,
potassium oxalate, Zirconium carbonate,
Lithium carbonate, Titania, etc.

* Gas forming material: Cellulose, Wood
Floor, Lime Stone.

+ Slipping agents (for easy extrusion):
Glycerine, China Clay, Talc, Mica, etc.

* Binding agent: Sodium Silicate, Dextrin,
Potassium Silicate, Sugar.

+ Deoxidizers and alloying elements:

Ferrosilicon, Ferro-chromium, Ferro-
manganese.

We took the appropriate amount of all types
of materials according to the requirement.
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This quantity was to be weighted. All of the
powders mixed in a machine to get the
homogenous mixture upto 5 to 10 min. This
mixture was to be prepared for coating of the
electrode by adding the suitable quantity of
binder, i.e., silicate to make this as wet powder.
This process to be continued until the mixture
don’t get the required composition. Then after
doing this, this material was to be pressed to
from briquetters in a hydraulically operated
press in order to load the fluxin the flux cylinder
of the extruder. And then it comes out with
pressure. The coating of flux is done by the
extrusion press in which the flux fed through a
cylinder under pressure. While the wire is fed
from the wire magazine of the electrode press
the brizuettes are introduced into the extrusion
cylinder of the press. During extrusion the core
wire is fed one by one from wire feeder and
coated with the flux by may of nozzle/die box
system incorporated in the extrusion press.

The electrodes coming out from the press
are tested in an eccentricity tester. The coated
electrode after air drying of the coated
electrodes they are baked in oven. Depending
on the type of electrode the baking cycle will
vary. The moisture content in the electrode
should not exceed 4%.

Figure 1: Electrodes Coming out from
Electrode Extrusion Machine

If any electrode coating is found un useful,
i.e., something extra material or less material
coating then these electrodes coating can be
removed in a machine and then they can be
used again for coating.

After this weld coupon was to be prepared
having the dimensions 480 mm* 150 mm *10
mm. These coupons was to be prepared by
making groove on shaper machine upto a face
depth of 2 mm. All of the coupons were now
welded with all of the electrodes separately.
During this welding of the mild steel different
parameters was noted like weld speed, heat
input, current, smoke testing, etc.

Now prepared coupons was to be testing
like micro hardness testing, micro structure
testing, tensile testing , chemical composition
testing.

Table 1: Composition

of Various Electrodes
Constituents Aluminite

16% 47% 65%

Rutile 40 12 5
Ferromanganese 4 4 4
Fluorospar 6 6 6
Mica 6 6 3
Cellulose 4 4 4
China clay 5 5 2
Calcite 4 4 4
Quartz 5 5 5
Iron powder 2 2 2

RESULTS AND DISCUSSION

Slag Properties
The slag properties by all of the flux coatings
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are of good quality, i.e., all of them covered
the bead completely. The bead was in good
shape and cleans after the removal of slag.
The slag produced by 65% flux was observed
to interfere with the weld pool .

On the other hand the 16% and 47% slag
did not interfere with the weld pool and the weld
beads obtained by these electrodes were
smooth and clean.

Operational Properties

All operational properties measured are given
in Table 2. In general, the arc produced by all
electrodes was observed to be stable for
welding. The arc stability was found to be
betterin all type of electrodes welding. The slag
produced by 16% and 65% aluminite
electrodes was thicker than that of 47%
aluminite electrodes.

The slag detachability is good for welding
for all electrodes. The slag for all electrodes
presented porosity but it was more prominent
in especially with 47% aluminite electrodes.

Table 2: Observations of Porosity,
Arc Stability, Slag Detachability
and Smoke Level
Coating Arc Smoke Slag Poro-
Stability | Level |Detachability| sity
16%
Aluminite | Good Medium Good Present
47%
Aluminite | Excellent Low Good Present
65%
Aluminite | Medium High Medium Present

Chemical Composition Results

The results of chemical composition are shown
in Table 3. It is easily predicted that the
elements facing remarkable change are

Figure 2: Weld Specimen
Used for Testing

Carbon, Phosphorus, Sulphurand Manganese.

The percentage of carbon in general is
increased as the percentage of calcium
fluoride is increased for all types of electrodes.

Tensile Testing

Tensile testing of various specimen, i.e., 16%
aluminite, 47% aluminite and 65% aluminite
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Table 3: Chemical Composition
Showing of all Electrodes
Elements Aluminite
16% 47% 65%
Carbon 0.400 0.033 0.200
Silicon 0.200 0.200 0.033
Manganese 0.570 0.400 0.200
Phosphorus 0.033 0.570 0.400
Sulphur 0.043 0.043 0.043
Chromium 0.170 0.168 0.165
Molybdenum 0.012 0.014 0.19
Nickel 0.050 0.050 0.050
Aluminite 0.016 0.018 0.017
Copper 0.0142 0.0142 | 0.0143
Tin 0.015 0.017 0.013
Iron 98.33 98.33 98.43
Table 4: Micro Hardness
Measurements
Coating Hard- At 3 mm At 6 mm
ness from Weld from Weld
at Weld Bead Bead
Bead L R L R
16% 170 168 167.9 | 166.3 |166.4
Aluminite
47% 167 166 166.1 | 164.7 |164.6
Aluminite
65% 142 140 140.3 | 141.7 |141.5
Aluminite

taken into consideration. Electrodes having
16% aluminite have tensile strength of 247 N/
mm?.and electrodes having 65% of aluminite
have tensile strength of 249 N/mm?, electrodes

Figure 3: Graph of Micro Hardness
Vs. % of Aluminite at Weld Bead
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having 47 % of aluminite have tensile strength
of 303 N/mm?. Thus by this data we ¢ an say
that electrodes having 47% aluminite have
best tensile strength and elongation.

Micro Structure Test Results
We have studied the micro structure of weld

Figure 4: Tensile Strength
Graph of 65% Aluminite

Figure 5: Tensile Strength
Graph of 16% Aluminite
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Figure 6: Stress Vs Strain
Curve for Tensile Strength

coupons of mild steel with welding of various
types of electrodes, i.e., 16 % aluminite, 47 %
aluminite and 65% aluminite.

Micro Structure of 16% Aluminite
Welding Electrode

General microstructure at 100X and 500X,
consist of very fine grains of ferrite and pearlite
structure at weld and also observed pearlite
islands.

Figure 7

Magnification 100X

Magnification 500X

Microstructure of 65% Aluminite
Welding Electrode

General microstructure at 100X and 500X,
showing reveals of fine grains of columaner
structure at welding.

Figure 8

Magnification 100X

Magnification 500X

Microstructure of 47% Aluminite
Welding Electrode

General microstructure at 100X and 500X
,consist of very fine grains of ferrite and pearlite
structure at weld and also observed pearlite
islands.

Figure 9

Magnification 100X
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Figure 9 (Cont.)

Magnification 500X

CONCLUSION

This study examined the effects of adding
aluminite contents and increasing the content
to flux cored welding electrodes. The important
results obtained are as follows:

1. Aluminite coating electrode. So we can say
that if we weld from 16% aluminite coating
composition electrode metal will be hard as

compare to other two.

. As we increase the contents of aluminite
composition of carbon increases in
chemical composition results.

. In case of microstructure results we obtain
very fine grain structure in case of 16%
aluminte and 47 % aluminte as compare to
the 65 % aluminte coating electrode.

4. Weld beads obtained by 47% aluminte
coating electrode found to be very good as
compare to others.

5. Electrode having 47% aluminte coating
having high tensile strength than other two.
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