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Abstract

This article presents the IR spectra of a new cast composite obtained from local raw materials
and an analysis of the elongation and deformation oscillations between the bonds of the
resulting composite at a frequency of 400 cm -1. In addition, the increase in surface tension
with organic substances on the surface of steel wires and metal ion bonds passing through
them is given. The article proves the amount of substances by SEM-EDS scanner analysis as
a result of stretching metals. The percentages of elements are as follows; C-67.02%, O-
28.42%, Na-3.40%, Mg-0.21%, Al-0.19%, Si-0.26%, S-0.16%, Cl 0.14%, Ca-0.18%.

Keywords: SEM-EDS scanner, calcium stearate, sodium stearate, flea and talc, carbon, pH,

dry powder composite.

Introduction. Meeting the growing needs
of the construction industry in the world and
providing the construction industry with
new, high-quality products is one of the
main tasks. In this regard, the availability of
construction products in a ready-made state
from cheap and natural resources is one of
the main factors[1]. It is necessary to give
different sizes to metals, which are the main
part of construction materials, as well as to
study in more depth the composition of steel
wires and the mechanical effects on their
surfaces. Therefore, the use of dry-rolled
composites (DRC) in the stretching and
processing of metals is of great importance.
In this direction, the development of a
technology  for  creating dry-rolled
composites for stretching metals and
developing its production from local raw
materials is one of the urgent tasks.[2,3]

A number of scientific studies are being
conducted in the world to obtain and create
a technology for producing dry-rolled
composites used for metal processing. In
particular, special attention is paid to
optimizing the composition of calcium
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stearate and sodium stearate salts in the
composition of the composite in the
production of dry-cast composites,
increasing the variety of filler products,
testing the resistance of the composite to
high temperatures, obtaining composites
that allow it to work in various conditions,
and studying the  physicochemical
properties of dry-cast composites for
stretching steel wires and obtaining various
products (wire, nails, screws) from them, as
well as testing them in the metallurgical
industry.[4,5]

The main part. The dry powder composite
used for stretching metals was analyzed
using scanning devices to determine the
composition of the substances and the
presence of a bond between them, and
based on the results of the analysis, it was
aimed to determine whether the content of
organic salts is small or large and whether
additional substances were added. [6,7]
Based on this scanning analysis, the
Chinese imported product was first
analyzed. Second, samples obtained using
the previous technology were analyzed.
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After the analysis, a composite analysis was
performed using the new technology.
According to the results of the analysis, it
was determined that the Chinese imported
product contained a high content of organic
salts, sodium and potassium stearate, and
there were no additional substances (Figure
1).

SEM-EDS scanner analysis allows us to
find out the amount of substances.

The first point indicates a high carbon
content. For example, calcium stearate
contains 22%, sodium stearate contains
10%, and talc contains 14% carbon, which
is known to be more than 60% of the
organic salts imported. Carbon is the most
abundant element in the composite.[8,9]
The second peak is related to oxygen, and
almost all substances contain oxygen. The
third peak contains small peaks of silicon
and aluminum. Of interest in the fourth peak
is that of the three visible elements (Al, Si,
Ca), Ca is the most abundant. This point
confirms the different nature of the two
previously analyzed points[10,11]. C and O
are the most abundant elements in the third
point, because the particle is smaller than
the other two points, so it can be seen that
part of the signal comes from the area
around the particle or from the composite
matrix.

Figure 1. SEM-EDS scanning analysis of
a Chinese import product.

Vol 2. Issue 4 (2025)

Figure 2. The first sample is a composite
scanned by SEM-EDS.

We can see that the Chinese imported
product contains a large amount of Ca and
C, although the lubricating properties of
sample 1 are low, but the adhesive
properties of the surkov composite are
higher than the rest of the samples.

The imported product contains 57% carbon
and 3.4% sodium, which shows that the
amount of organic matter is high, and
samples with such a composition are not
resistant to high temperatures. It was also
found that the reuse coefficient is high. This
type of sample is used in the practice of
high-speed drawing of steel wires. The
composition of the surkov composite
contains 0.3% silicon and 0.2%
magnesium. In sample 1, point 1 can be
identified as silicon. In point 2, there are
small peaks of silicon and aluminum. Point
3 shows that out of the three elements (Al,
Si, Ca), Si is the most abundant, which
confirms the different properties from the
two points analyzed earlier. The fact that the
amount of Ca stearate in the composition is
higher than in sample 1, both improves the
adhesion of the surkov composite to the
steel wire surface and, together with the
kaolin and talc added to the composite,
increases the resistance of the composite to
high temperatures. We can see that the
Chinese imported product contains a large
amount of Ca and C, although the
lubricating properties of sample 1 are low,
but the adhesive properties of the surkov
composite are higher than those of the other
samples. The imported product contains
55.4% carbon and 5.1% sodium, which
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shows that the amount of organic matter is
higher than that of the imported product,
and samples with such a composition are
not resistant to high temperatures (Figure
2). However, it was also found that the
reuse coefficient is higher. This type of
sample is used in the practice of high-speed
stretching of steel wires. The composition of
the Surkov composite includes 0.5% silicon,
0.4% chlorine, 0.4% sulfur, and 0.3%
magnesium.

EDS spectrum analysis revealed that the
composition of sample 2 contains 5.9% Na.
Therefore, the slurry prepared in this ratio is
considered to be strong in terms of its
lubricating properties. Dry slurry
composites with high lubricating properties
can be used for drawing steel wires with a
higher carbon content or special properties.
Sample 8 can be used for drawing wires at
high speeds, and the secondary residue is
also relatively small. The main and filler raw
materials included in the composition of the
dry slurry composite should be evenly
distributed throughout the entire volume of
the composite composition. This is shown
by EDS analysis.

Conclusion. The results of infrared
spectroscopy analysis, differential scanning
calorimetric analysis, X-ray structural
analysis and SEM-EDS scanner analysis of
imported and new composites from China
show that the mass fraction of organic
compounds and organic salts in the
imported product is more than 50%.
Through infrared spectroscopy analysis and
differential scanning calorimetric analysis, it
is possible to see whether there is an
intermolecular bond between the
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components of the component diagrams
obtained without heating. The reason for the
low waste generation of the composite
obtained using the new technology was
determined. In this case, due to the large
amount of organic salts and the absence of
intermolecular bonds in the composition of
the samples, that is, the composite obtained
without heating and the product imported
from China, it was observed that up to 20%
of secondary (unwanted) products were
formed during the passage of the wires
through the die.

The difference between the sample
obtained using the original technology and
the sample obtained using the new
technology is that during the heating
process, organic salts are first dissolved
and then inorganic salts are mixed. The
organic salts in this sample reach the
melting and decomposition temperature,
which leads to the formation of a hard
monolith and low intermolecular bonding.
Based on the new technology, that is, by
heating inorganic salts and then gradually
adding organic salts, the internal energy of
the salts first increases, and then the
addition of organic substances and
intermolecular bonding are observed.

In conclusion, it can be said that the sample
obtained using the new technology has a
higher efficiency of 18-35% than the
samples obtained using imported and
original technologies.
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