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Introduction. Today, reinforced concrete products are widely used in the world in the construction of
buildings, bridges and structures, where the demand for them is growing from year to year. One of
the most important tasks in this direction is to significantly improve the quality of prefabricated
reinforced concrete products, while simultaneously reducing the cost of building structures, labor
intensity and energy consumption through the use of polymer materials in the working surfaces of the
metal equipment of reinforced concrete products.

On a global scale, to increase the efficiency and performance of metal tooling for the manufacture of
reinforced concrete products, it is relevant and necessary to create effective tribotechnical modified
composite thermosetting epoxy polymer materials to produce coatings with high adhesive properties
and wear resistance. In this aspect, it is relevant and necessary to increase the adhesive strength and
wear resistance of composite thermosetting epoxy polymer materials and coatings based on them with
high physical and mechanical properties for use on the working surfaces of reinforced concrete products
[1-10].

In this aspect, this article presents the results of studies on the effect of the content of various fillers
on the wear resistance and other mechanical properties of composite epoxy polymer materials
working in contact with concrete.

Object and methodology of research. The object is two types of basic composition (BC) of the binder
from 100 parts by weight. epoxy resin ED-16, 12 parts by mass. polyethylene-polyamine hardener, 20
parts by mass of plasticizer-dibutyl phthalate - OS-1 and from 100 parts by mass. ED-16, 7 parts by
mass, part of hardener-piperidine, 20 parts by mass. aliphatic low molecular weight epoxy resin - OS-

2. The choice of a binder based on ED-16 is due to its manufacturability, relatively high physical and
mechanical properties and heat resistance, and the possibility of producing coatings with both cold
and hot curing. To fill epoxy compositions, industrially produced dispersed and fibrous fillers of
organic, inorganic, synthetic and mineral origin, as well as granular and lamellar graphite, carbon fibers,
carbon black, iron powder, cement, talc, kaolin, fiberglass, fluoroplastic, and high-density polyethylene
were selected.
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Research methods. The study used mainly standard installation methods. Thus, adhesive strength
according to GOST 14-760-69, bending strength according to GOST 4648-71. The wear-resistant
properties of composite thermosetting epoxy polymer materials when interacting with concrete were
studied using a disk tribometer UzDST3330:2018.

Research results and discussion. We conducted a “Study of wear and strength properties of composite
polymer materials depending on the types and content of organomineral fillers and operating modes
of forming equipment and the development of effective compositions of wear-resistant composite
polymer coatings for use in the forms of architectural and artistic concrete products”

Initially, we investigated the effect of the type of fillers on the wear of an epoxy composition filled with
25 vol. parts. The experiments were carried out, all other conditions being equal, at P = 0.10

MPa and V - 0.5 m/s in the installation. The decrease in wear resistance of epoxy compositions filled
with polyethylene can be explained by a decrease in physical and mechanical properties, namely a
decrease in the hardness of the compositions. In all cases, the content of fillers in the OS-2 epoxy
composition is 25 vol. parts.

The results of the experimental studies carried out are presented in tables 1-2.
Dependence of changes in the wear rate of epoxy compositions OS-1 on the type of organomineral

fillers
Table 1
Type of =
. ) ake Powdered Soot Iron
Type of fillers | OC-1 glé?rls graphite graphite powder Cement
Intensification 5.8 6.4 5,7 3.5 3.8 5.6
of wear
Type of fillers | Tanek | Kaomun Crewio | Yraeponnoe [ommatunen | droporuract
BOJIOKHO BOJIOKHO

By analyzing the wear rate of epoxy compositions by the type and structure of the filler, we will try
to relate it to the physical and mechanical properties of the material.

As can be seen from the research results given in Tables 1, 2 and 3, the highest wear rate is observed
in both OS-1 and OS-2 binders when filled with fluoroplastic and polyethylene, and its lowest value
is observed when filled with fiberglass and carbon-graphite fiber.

The highest wear rate of epoxy compositions filled with fluoroplastic and polyethylene is associated
with a decrease in the hardness of the material (see Table 3). At the same time, the wear resistance
of compositions filled with polyethylene is higher compared to the wear resistance of compositions
filled with fluoroplastic, which is explained by the difference in the hardness of the composition, despite
the similar hardnesses of the fluoroplastic fillers themselves (30-45) and polyethylene (40-

50).

The significant difference in the hardness of epoxy compositions can be explained by the nature of
the fillers and their interaction with the binder. For example, under the technological conditions of
curing epoxy compositions, polyethylene is completely melted, and fluoroplastic remains in the form
of a powder. Therefore, an epoxy composition with a polyethylene filler has a relatively high
hardness and wear resistance due to the formation of homogeneous spatial epoxy-polyethylene
structures.

Epoxy compositions filled with talc and kaolin have almost the same hardness and wear resistance
compared to OS-2, but at the same time adhesion significantly increases, especially to steel.

At the same time, the wear resistance of compositions based on the OS-1 binder is always higher
than that of compositions based on OS-2. In addition, characteristic areas depending on the wear rate
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on the filler content, i.e. the extreme with the introduction of iron powder and glass fiber and a sharp
increase at high contents of all fillers for compositions based on OS-1 are shifted towards increasing
the content compared to compositions based on OS-2. This is explained by the fact that the epoxy binder
0OS-1 has a relatively lower viscosity than OS-2, due to which it has high wettability of fillers and, as a
result, compositions based on OS-1 have high wear resistance and better operational and physical-
mechanical properties.

Conclusions. Thus, based on the conducted research, the following conclusions can be drawn:

The highest adhesive strength to steel is observed for compositions based on OS-2, and the lowest to
concrete is observed for compositions based on OS-1 when filled with iron powder and
polyethylene, respectively.

The optimal content of fillers, providing a set of necessary operational and physical-mechanical
properties to the compositions, is 30-35 and 25-30 parts by volume, respectively, for OS-1 and OS-2
binders.

Thus, the results of the study show that an increase in the content of fillers has different effects on
the operational and physical-mechanical properties of the compositions. The most effective in terms
of wear resistance are iron powder and fiberglass. However, compositions filled only with iron
powder have high adhesion to concrete, which is advisable for the use of such compositions in concrete
and reinforced concrete equipment. The use of epoxy compositions filled only with glass fiber is
also associated with certain disadvantages in terms of low manufacturability at high filler contents and
low electrical properties, which are necessary under operating conditions of equipment where the
accumulation of electrostatic charges is possible.
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