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INNOVATIVE PROCESSES IN FOUNDRY PRODUCTION

The number of innovative processes increases every year in the foundry industry.
This article deals with new methods for refining metal and production of porous metallic
materials.

A new method for refining metal has been developed lately. The essence of this
method is that the metal and salt are melted separately. The molten salt, the specific
gravity of which is less than the specific weight of the metal in 1.5-10.5 times, is
subjected to vibration and molten metal is poured into it. By the way, the less specific
gravity of salt and metal, and the less the contact surface of salt and metal, the more
intense the vibration of the molten salt is carried.

Such combination of new features with known ones makes it possible to reduce the
laboriousness of the metal refining process, to obtain a more pure metal, to improve the
quality of metal, to reduce energy costs and the cost of metal cleaning [3].

The method is carried out as follows. The salt, for example, the barium salt, is
melted, and the metal, for example, aluminum or an aluminum alloy, is melted
separately. Moreover, the molten salt should have a specific gravity less than the specific
weight of the metal, which corresponds to the use of barium salt and aluminum. Molten
salt is subjected to vibration and molten metal is poured into it. Molten salt, having a
smaller specific weight than the metal, passes through the metal melt, cleaning the metal
from nonmetallic inclusions. Vibration of molten salt increases the efficiency of metal
cleaning from non-metallic inclusions. After passing through the metal, the salt melt
accumulates on the surface of the metal, the melt vibration is stopped, the salt is drained
from the metal, and the purified liquid metal is used for casting. This process can be
repeated, which leads to a complete purification of the metal from nonmetallic inclusions.
After that, the salt is cooled, dissolved in water and the nonmetallic materials transferred
from the metal are removed from the solution, the water is evaporated, the purified salt is
dried, and then it is melted and reused for the above process. The amount, shape and
composition of nonmetallic inclusions removed from the metal are determined from the
non-metallic materials extracted from the solution.

The choice of the vibration intensity of the molten salt depends on the difference in
the specific gravities of the salt melt and the metal to be cleaned, as well as on the contact
surface of the molten salt with the molten metal, the required degree of metal purification
from nonmetallic inclusions. The smaller difference in the specific gravities of salt and
metal, and the less contact surface of salt and metal are, the more pure metal is required,
the greater vibration intensity of the molten salt is needed. The specific gravity of the salt
melt should be in 1.5-10.5 times less than the molten metal poured into the molten salt.

In practice this method is carried out as follows. The water-soluble barium salt is
melted in a crucible furnace and aluminum is melted separately in another crucible
furnace. The volume of the molten material is the same; the capacity of the crucibles is
greater than the double volume of salt and metal. The temperature of the molten materials
is raised to 800 ° C., then a vibrator attached to the crucible with the molten salt is added



and the molten aluminum poured into the molten salt. After passage of the salt through
the metal and the accumulation of molten salt on the surface of the metal, the vibrator is
turned off and the molten salt is poured along with the molten metal into the crucible in
which the aluminum is melted. Then, the molten salt is drained from the molten metal,
and the metal is used to fill the castings. After cooling, the salt is dissolved in water,
nonmetallic materials are removed from the solution, analyzed them, the water is
evaporated, the salt obtained from the solution is dried, melted again, and used for the
purification of aluminum from nonmetallic inclusions [4].

With the help of this method, the amount of nonmetallic inclusions in the metal is
in 2-3 times less, the duration of the metal refining process is in 3.5-5 times less, the
electric power consumption for the process is in 1.5-2.6 times less, the tensile strength of
the purified metal is in 1.2-1.5 times higher than when the metal is refined with the help
of other methods.

The proposed method can be used not only for refining aluminum alloys, but also
alloys containing copper, iron, tin, lead, nickel, chromium, silver, gold, platinum and
other components [2].

A new method for the production of porous metallic materials and products has
been developed lately. The technical result of the proposed method is simplification,
reduction of labor input, obtaining porous castings with heat-insulating properties, due to
the use of inexpensive, non-deficient gas-producing substances.

The technical result in a method for producing a porous casting comprising
material melting, adding to the form of a gassing substance, and casting a melt into a
mold, an organic substance is achieved by using a gassing agent, which is added to the
mold prior to the formation of the melt crust, which is poured into the mold with
overheating in 50-150 degrees. In this case, according to the invention, black soil, humus,
peat, silt, rosin, crushed paper, wood, plant residues, powdered hydrocarbons, carbonates
IS used as a gassing organic substance.

Porous castings, containing voids in the form of gas shells and channels of various
shapes, can be obtained from various metallic and nonmetallic materials (cast iron, steel,
copper, aluminum alloys, silica, high-alumina, glass compounds, and plastics). The
shape, dimensions, weight of hollow castings can be as required. The quantity and
composition of the gassing substances added to the mold are determined on the basis of
the requirements of the degree of emptying of the material to be filled into the mold, the
composition of the molten material, the temperature and viscosity of it when it enters the
mold, the cooling rate of the cast material in the mold [5].

Application of inexpensive, non-deficient gas-producing substances such as: black
soil, humus, peat, silt, rosin, crushed paper, wood, plant residues, powdered
hydrocarbons, carbonates makes the proposed method economical and allows using
waste or low-value materials for the process [1]. The choice of the temperature of the
molten material, at which the melt enters the mold, is made taking into account the fact
that the amount of heat of the melt entering the mold should be sufficient to decompose
the gassing substances and form the necessary quantity of gases. Before the formation of
the crust of the material that solidifies in the form of a material, the temperature of the
melt entering the mold should be 50-150 degrees higher than for the conditions for
obtaining a dense cast of the same material. Under the influence of the heat of the melt
entering the mold, the decomposing gassing substances form gases and vapors that pass
through the solidifying material and form pores and voids in the casting. The amount of



evolved gases must be such that not all gases leave the casting, and some remain in the
form of bubbles in the casting and form numerous gas shells and voids of the required
dimensions and in the right places in the solidified material. Depending on the thickness
of the walls of the casting, the mass, temperature, viscosity of the melt, the amount of
heat required for the decomposition of the gas-melt material, the composition of the
gassing substance, the quantity and its placement in the mold is selected. The gaseous
substances can be added to the molding mixture, making it a lining of the mold, which is
destroyed when the casting or a permanent mold (metal, refractory) is knocked out.

The porous castings, having a large number of voids, acquire heat-insulating
properties and have high strength (at a lower mass, less specific weight compared to the
same dense castings). These cast products can be used instead of dense, heavy, expensive
refractory molds in heat exchangers, recuperators, regenerators. They can protect from
the cold the buildings and structures, so it is possible to use them to make the walls of
industrial facilities, the details of energy devices [4].

This method is applicable for the production of porous castings of steel, copper,
aluminum, lead alloys, molten cupola slag, glass, and plastic. The composition and
amount of gassing substances can be varied within wide limits depending on the
technical requirements for the porosity of the castings.
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