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Abstract

The growth of industry is necessary to develop the various branches of industry
such as: mechanical engineering, aviation, construction and more. The field of
construction is especially reviving; the share of metal-construction in its revival is
growing. Georgia has gained a worldwide importance for its oil and gas pipelines, where
the repair-restoration works are often carried out. All these circumstances require further
development of welding production. Nowadays, the world market of welding materials is
quite expensive. Local production of welding materials is therefore advisable for
manufacturers. Georgia is rich in ore resources. Our goal is to use local raw materials for
the manufacture of welding.

Arc welding consists of three main types:
- Manual arc welding
- Semiautomatic Welding
- Automatic Welding.
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Manual arc welding uses electrodes that are composed of a metal core and its
coating. The purpose of the electrode composition is the following:

- Protection of welding bath from the gas intrusion through the atmosphere.
- Arc stabilization.

- Alloying of welded seam.

- Fast and easy ignition of arc.

The ore from the region of Kaspy is used to get coating, which serves as a raw
material for its chemical composition for the manufacture of welding, arc welding
electrodes, in particular, the creation of new coatings.

Scientific research works are carried out at Technical University "Welding
Technology Center" to achieve the goals. Initially, the geological map of ore deposits was
obtained, were the twelve major deposits were specified. Collection of necessary samples
was started according to their location in order to analyze the percentage of their
constituent elements. At the same time, the following list of the main elements and rust,
essential for the conduction of the welding technological process, was selected based on
research:

1.Titanium - Ti, titanium dioxide - TiOz, being constituent of coatings it provides
arc stability, improves slag formation, provides high-quality seam formation, reduces
splashes and easily removes slag, provides the fine-granule structure of spot welding.

2. Silicium - Si, silicium dioxide SiO: - belongs to the slag forming components,
provides the well-formation of welded seam and easy removal of slag, improves the
mechanical properties and the quality of stitches, and increases the capacity of production.

3. Calcium - Ca, calcium oxide CaO - improves arc stability, the degree of
ionization and electron emission from the cathode surface.

4. Manganese Mn - manganese dioxide MnO, is used in electricity coatings having
a good anticorrosion property, increases solidity and burns out during welding;

5. Aluminum - Al has a good anticorrosion property and increases the quality of
the seam;

6. Copper - Cu increases the seam corrosion resistance and tenacity.

It should be also pointed out that in order to enhance high solidity, wearability
and other specific properties of the welded seam, it is necessary to alloy them with the
elements such as: Manganese Mn, silicon - Si, chromium - Cr, niobium - Nb, titanium - Ti,
magnesium - Mg, cobalt - Co, zirconium - Zr, cadmium - Cd and others. Vanadium,
zirconium and niobium cause the formation of fine-granule structure of welded seam and
relevant mechanical properties.

The next stage implies a quantitative assessment of the essential elements for
welded electrode coatings that are constituents of Georgian Ore deposits. In this regard,
percentage analyze of the collected samples for their chemical composition.

Studies were conducted in the laboratory, using X-ray fluorescent analyzer of
“INNOV-X-SYSTEMS’, at the Technical University Department of Chemical Technology
and Metallurgy.

Having discussed the optimal amount of data we were enabled to select the best of
them. The raw material of ore from Kaspy was selected, which is close to the chemical
composition of the rutile electrode coatings.

At the next stage of the research, five versions of coatings were made to obtain the
optimal composition of the coating. Among the five versions, according to the chemical
composition and mechanical properties, 4th version showed the best though insufficient
result, where the Titanium Oxide (Rutile) was 34.88%. Based on the results of the
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research, we determined to enrich smelter charge of electrode coating with rutile by 50-
55%. The coating composition also includes the elements of high melting temperature,
such as zirconium, vanadium, and niobium. They create new crystalline-formation
centers, which impede the growth of granules and facilitate the formation of a fine-
granule structure. This fact unambiguously indicates the advantage of the new electrode
coating developed by us.

The basic properties and characteristics of the coating were studied, such as the
solidity, viscosity, stabile lighting of the arc, the degree of moisturizing, the losses, while
welding and burning, the possibility of removing the slag from the upper layer, the
mechanical properties of the welded seam.

The study of the newly coated electrode and the viscosity of its melted slag
showed that it does not actually differ from the viscosity of the melted slag of the rutile
electrodes, in a short interval of temperature reduction its viscosity increases, and
therefore, it can be used for welding in any spatial condition;

As a result of the study of mechanical strength it was revealed that its hardness
does not differ from the mechanical strength of the coatings of "GK" type electrodes. The
results showed that the increase in the burning temperature leads to the decrease in
solidity by about 24%. The optimum temperature of burning is 200-250°C;

As a result of the study of the heuristic collapse of the coating, it was established
that in our case the quality of hydration in the case of GK-type electrodes is 1.16% on
average.

During the primary and secondary ignition of the electric arc, the electrode comes
into touch with the metal and the circle is easily joined together, the secondary
inflammation is reliable, the coating adequately melts, the stabile excitation of the electric
arc is caused by the elements with low ionization potential in the coating: calium and
calcium injection;

The losses, while welding and burning electrode metal are about 2,75% less than
the "GK" type of electrode.

The results of the mechanical examination of welded slag showed that the slag
metal welded with the coated electrode formed from adding Titan oxide to the ore of
Kaspy is characterized by high density and plasticity. Specifically, the density limit is
11.4%, the flowability limit is 7,8%, and the shock viscosity - 10.5%, and the relative
lengthening - 55% exceeds the features of slag generated by "GK" electrodes.
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