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The object of research is finishing-strengthening technological
operation and implementing its safety systems to provide indica-
tors of reliability of the bores of drilling pumps. At the finishing and
finishing-strengthening operations of technological processes for the
manufacture of products, their quality parameters, operational cha-
racteristics and reliability indicators are formed, the connections be-
tween which are complex, multi-stage and not obvious. The methods
of mechanical and thermal processing and coating application can’t
provide reliability indicators of cylinder bores of drilling pumps.
Advantages of the previously developed by the authors’ method of
vibration-centrifugal strengthening of parts and machines consist
in providing a high level of deformation energy, high productivity,
simplicity, reliability, compactness and versatility of strengthening
devices, the possibility of qualitative processing of internal surfaces
of machine parts. In addition, technical requirements are provided,
performance indicators are improved and product life is increased.
But, not always effective were attempts to adapt Vibrating machines
of volumetric processing for vibration-centrifugal strengthening of
products. Therefore, in the course of this study, volumetric vibra-
tion processing equipment for vibration-centrifugal strengthening
of cylinder bores of HB32 drilling pump was adapted and a techno-
logical tool for its implementation was designed. For experimental
studies, the material of the bushings made of steel 70 on steel 20 has
been changed and their internal execution surfaces have been
strengthened using vibrations. In the course of full-scale tests it was
established that after the vibration-centrifugal strengthening of the
cylinder bushings of the drilling pumps, the dynamics of the change
in the reliability factor, conditional probability and the failure rate
for vibration-strengthened bushings is better than for base bushings
manufactured according to the standard technological process. This
is explained by the intensification of the processing and the pos-
sibility of adjusting the technological parameters of the process: the
amplitude of the oscillations, the processing time, etc. In addition,
the average time between failures of the vibration-strengthening
bushings made of steel 20 increased 1.65 times compared to the base
bushings of steel 70. The paths for further research are marked in
the direction of optimization of processing regimes and development
of practical recommendations on the use of vibration-centrifugal
strengthening with an unbalanced drive.

Keywords: technological equipment for strengthening of bu-
shings, drilling tool, cylindrical bushing, vibration-centrifugal
strengthening.
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The object of research is unbleached pulp-based winding with
a thickness of 70+3 um. One of the main problems is the use of
the research object as a packaging material. Particular attention is
required to protect paper when it is used in wet conditions. The pre-
sence of a layer of adsorbed water on the surface can adversely affect
the physical and technical properties. The degree of such influence
is determined by the energy state of the surface of the substrate
and by the wettability of its water in the liquid-crystal state and
the adsorption of water vapor. To ensure the stability of this paper
in aggressive media, its modifications are carried out by immersion
in 3-5 %, by volume of the solution in water, organic solvents or an
aqueous dispersion of organosilicon products. A study of the hydro-
phobic properties and the mushroom resistance of the surface of the
treated paper is also carried out. The results of the investigation of
the tensile strength and dielectric parameters of the treated paper are
considered. For comparison, IR spectrometry of porous aluminosili-
cate glass is carried out.

One of the main criteria is the tensile strength of the investigated
paper treated with silicone coatings. As a result of the conducted
studies, it is found that a less tensile force at the level of 84.6-90.1 %
of the initial one is fixed when using coatings based on potassium
methyl siliconate and its derivatives in various combinations. There-
fore, in comparison with untreated paper, the modified one acquires
high performance properties in terms of protection in humid environ-
ments.

Keywords: paper strengthening, potassium methyl siliconate,
screening degree, wetting contact angle, efficiency coefficient of
protective action.
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The object of research is plasticizers, which are the most popular
additives for improving the quality properties of concrete, is used to
build high-strength reinforced concrete products for hydrotechni-
cal purposes. One of the most problematic places is the strength of
concrete. This is due to extreme operating conditions and loads that
survive the construction of the floating dock.

Methods of analysis and generalization of scientific literature on
design and operational requirements for concrete of hydraulic struc-
tures were used during the research.

Data have been obtained that make it possible to compact the
concrete mixture, reduce the consumption of cement, increase the
frost resistance and waterproofness of concrete. This is due to the fact
that the superplasticizers are introduced into the concrete mixture
in an amount of 0.15...1.2 % of the cement mass, dilute the concrete
mixture to a greater extent than conventional plasticizers. Superplas-
ticizers have a number of features, in particular, the plasticizing effect
persists for 1.0...1.5 hours after the addition, and after 2...3 hours it
almost disappears.

Thanks to the use of plasticizers it is possible to increase the
mobility of the concrete mix without reducing the strength of the
concrete.

The combination of plasticizers with other types of addi-
tives (hardening accelerator, microsilica, air entraining admixtures)
for concretes and mortars allows plants to produce high strength
mixtures with unique properties.

Keywords: floating composite dock, shipbuilding concrete, plasti-
cizing additives, superplasticizers, strength of concrete.
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The object of research is the processes of the piston alloy
AK12M2MgH treatment by the method of plasma electrolytic
oxidation (PEO) with the formation of ceramic-like coatings. One of
the most problematic places is the influence of the chemical composi-
tion of the Al-Si alloy on the process of treatment and formation of
ceramic coatings. It is established that electrochemical technologies
are widely used to modify the surface of silumins by forming coating
of various composition and purpose.

In the course of the study it was shown that PEO of piston silu-
min should be carried out in alkaline complex electrolytes with the
addition of manganese and/or cobalt salts. This makes it possible to
homogenize the surface layer of the alloy by composition, to reduce
the content of its alloying components and to create conditions for
the formation of a uniform oxide coating with incorporation of the
admissible components.

Tt has been established that oxidation in pyrophosphate cobal-
tous solution allows obtaining mosaic structures of blue-violet color
with cobalt content up to 24 at %. PEO silumin in the manganous
alkaline electrolyte provides the formation of a brown-black ceramic-
like layer with manganese content up to 35 at %. Consecutive PEO
treatment in these solutions leads to the formation of a mixed
fine-dispersed porous oxide coating with a total content of dopant
25-30 at %. Based on the research results, it has been proposed to
oxidize the piston silumin in a regime of incident power to form uni-
form coatings with a high content of dopant.

Obtained oxide systems have a developed surface and a signifi-
cant content of catalytically active components. In comparison with
the known methods of PEO treatment of piston silumin, the silicon
content in the surface oxide layers does not exceed 3 at %, which is
one of the requirements for catalytically active materials.

The ceramics-like coatings show high catalytic activity in model
oxidation reactions of CO and benzene and reduce the emission of
toxic gas emissions from internal combustion engines. The proposed
systems are promising for use in intracylindrical catalysis technolo-
gies and improving the fuel economy of engines.

Keywords: AK12M2MgN piston alloy, plasma-electrolytic oxida-

tion, piston silumin, ceramic-like coating.
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The object of research is an equivalent circuit for a dielectric
with a weakened insulation (for example, with a gas cavity) with
a partial discharge. The test with partial discharge measurement
by application of alternating voltage is one of the main methods of
diagnostics and non-destructive tests. According to GOST 1516.2,
the application of impulse test voltage does not necessarily end with
a breakdown of the electrical equipment insulation or the absence of
breakdown. There may be a partial breakdown of insulation, in which
not all insulation of electrical equipment will be damaged, but only
some of its part. It is quite difficult to detect such damage in accor-
dance with GOST 1516.2, but registration of partial discharges will
allow this to be detected by increasing their intensity.

The use of existing technical means for measuring the characte-
ristics of partial discharges at alternating voltage is not acceptable
for the task in question. Therefore, it is preliminary necessary to
carry out computer simulation of partial discharges when the impulse
voltage is applied.
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A circuit simulation model of a dielectric with a gas cavity with
partial discharge has been created. It is shown how, by means of
a combination of various elements, to simulate the breakdown of a gas
cavity. The operability of the model under the influence of alternating
voltage is checked. It is confirmed that voltage harmonic distortions
lead to an increase in the number of partial discharges. A study of the
model is carried out when it is subjected to a full lightning voltage im-
pulse. As a result, it has been established that partial discharges occur
in the gas cavity both at the impulse front and at its tail.

Diagnosis of the insulation condition using the measurement of
the partial discharge characteristics under the influence of impulse
voltage will be more informative. In particular, it will allow to detect
partial breakdowns of insulation that occur during impulse tests and
are absent in standard tests with application of alternating voltage.
To carry out such measurements it is necessary to develop new tech-
niques, equipment and diagnostic procedures.

Keywords: circuit simulation, partial discharge, impulse voltage,
higher voltage harmonics.
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The tasks of practical veterinary medicine related to the develop-
ment of new methods and tools for the operative diagnosis of inflam-
matory diseases and traumas of agricultural and domestic animals
require the development of fundamentally new methods and equip-
ment for noninvasive diagnosis of the condition of animals.

For remote measurement of their own thermal electromagnetic
radiation of animals, the radiometric receiver was synthesized behind
the criterion of statistical invariance to the AC fluctuations and to
the effect of narrow-band interference.

The scheme of a synthesized radio receiver is substantiated,
which is invariant with respect to the AC fluctuations and com-
pletely invariant with respect to a narrow-band harmonic type. The
peculiarity of this scheme is that in this radio receiver the input
signal coming from the antenna in the input circuit is divided by
power into two components, one of which is delayed by the time 7,
and then these components are added together in the adder. Then
there is amplification followed by division into two components, one
of which is delayed for the same time 7, and then these components
are multiplied, and their product is averaged.

In accordance with the obtained expressions, for the impulse
response of the input circuit and the quadratic detection scheme, the
structure of the synthesized radio measuring receiver is constructed.
For practical purposes, a radio measuring receiver with parameters is
made: sensitivity — 10—17 W, frequency range — 30-40 GHz; mea-
suring speed — 0.5 s; measurement accuracy — 0.1-0.2 °C.

Practical testing of the radiometric receiver shows the possibility
of displaying the temperature of internal tissues, obtaining a visual
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picture of the heat field, which allows the veterinarian to establish
the correct diagnosis.

Keywords: radiometric receiver, electromagnetic radiation of
animals, fluctuations of the amplifying coefficient, narrow-band
interference.
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The object of research is a complex thermal modernization of
a building or structure, namely its tandem as part of a heating system
and facade thermal insulation. One of the most problematic places is
not enough to study the features of the thermal regime in the opera-
tion of buildings and structures, as well as the lack of optimization
approaches to carrying out thermal modernization.

In the course of the study, a comprehensive approach to the
solution of the set tasks is used, including economic and statistical
analysis, analysis of world experience and synthesis of results and
retrospectives, a historical, evolutionary and logical approach. Sys-
tem theory and system analysis are also used to identify strategic
prospects for a significant reduction in the energy consumption of
existing Ukrainian buildings and structures and, in the future, dis-
semination of the results obtained to foreign buildings and facilities
that have similar energy efficiency challenges.

Based on the analysis of patent information sources, innovative
organizational and technical solutions for the thermal modernization
of Ukrainian buildings and structures are proposed. In particular,
it is proposed to introduce new elements in the system of com-
plex thermal modernization in the form of new transit pipelines of
a two-pipe system of central water heating. No less important task is

the optimal placement of new transit pipelines of a two-pipe system
of central water heating with reference to the locations of existing
heating appliances.

The expected positive effect is achieved due to the provision of
the possibility to take into account and regulate the consumption
of heat by consumers taking into account the operational factors
of maintaining the specified temperature regime inside the heated
premises of buildings and structures.

Due to this, it is possible to increase the efficiency of using heat
energy in the proposed system of central water heating of premises
and to reduce the consumption of thermal energy for maintaining the
optimal conditions for living in a residential area. And it is possible
in almost all climatic zones, where there is a need for thermal mo-
dernization, especially for housing, mainly the period of construction
until the 90s of the last century.

Keywords: thermal modernization of buildings and structures, fa-
cade heat insulation, modernization of pipelines of the central water
heating system.
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The object of research is the process of thermal inspection of en-
closing structures with the help of a thermal imager. One of the most
problematic places of thermal imaging energy is the presence of a sig-
nificant methodological error. The reason for this is a large number
of factors affecting the process of measuring the temperature of the
surfaces of objects in thermal imaging diagnostics. In the course of
the study, methods were used to analyze and isolate the factors that
have the greatest effect on the thermogram of the investigated object.

Results are obtained on the evaluation of the influence degree of
each influencing factor on the measurement result and the total me-
thodical error from simultaneous influence of all influencing factors
is estimated. The total methodical error of thermal imaging energy
surveys (up to 4 %) is estimated. This is due to the fact that the
proposed methods for improving the accuracy of energy audit have
a number of features, in particular, the result of energy audit largely
depends on the experience and qualification of the operator. But the
use of the proposed recommendations allows the operator to make
measurements at a high professional level. Thanks to this, it is pos-
sible to improve the accuracy of the energy audit. In comparison with
similar known energy audit methods, the proposed method makes it
possible: to reduce the methodical error of thermal imaging energy
surveys, to increase the energy efficiency of buildings and to reduce
the cost of their heating.

Keywords: energy audit using thermal imagers, matrix radiation
detector, radiation coefficient, measurement accuracy.
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