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This paper reports a modernization concept of aircraft An-26
and An-140 based on the use of a hybrid basic propulsion sys-
tem (HBPS). The study object is the aircraft of transport and
passenger categories in the weight dimension from 20 to 25 tons.
The analysis of the ways of modernization has shown that under the
new market conditions two directions in the development of light
aircraft «Antonovs» become relevant. The first is the modernization
of the existing fleet of An-26, the second is the construction of
an An-140T ramp transport variant based on the An-140 aircraft.
One of the considered ways of such modernization is to equip the
aircraft with hybrid basic propulsion systems consisting of the
gas-turbine and power electric motors, which drive the rotation of
the propeller.

The use of HBPS makes it possible to optimize the operation of
the gas-turbine engine over a narrow traction-speed range — only
for the cruising section of the flight. This makes it possible to design
a GTE with high fuel and weight efficiency. In this case, noise and
harmful emissions could be significantly lower.

The analysis has been given of existing aviation hybrid propul-
sion systems with recommendations on the choice of the optimal
scheme to modernize aircraft An-26 and An-140. It is proposed to
solve the task by choosing the option of a basic propulsion system
with a moderate degree of hybridization, based on the well-estab-
lished engine TV3-117VMA-SBM1.

That improves the flight range of An-26 and An-140 with a pay-
load capacity of 4.5-5 tons by 1.4—1.7 times, respectively.

The results obtained confirm the correctness of the proposed
modernization concept. The analysis results demonstrate a signifi-

cant improvement in the flight characteristics of the aircraft, as well
as compliance with current and projected environmental standards.
The results reported could be recommended for the practical mo-
dernization of aircraft An-26 and An-140.

Keywords: modernization, hybrid basic propulsion system, re-
chargeable battery, control and switching tools.
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This paper addresses the issues relating to the use of 3-D print-
ing tools in order to manufacture the structural elements of machines

and apparatuses. The features of printing with the application of
PLA-Carbon and PEEK (PEEK-Carbon) plastics have been ana-
lyzed. Tt is shown that printing that employs PEEK-plastic is ac-
companied by a series of problems associated with the high residual
thermal stresses at cooling the material, as well as with the issue of
adhesion to the laying surface, which should maintain its properties
to a temperature of 420 °C. The causes of defects in the printing of
articles with a significant process duration (longer than 12 hours)
have been analyzed. It is shown that the most acute problem has
been the interlayer grip, which predetermines the anisotropy of the
properties of the finished product.

It has been proven that the use of PEEK plastic makes it pos-
sible to produce force elements by applying special print heads.
Particular attention should be paid to the reliable connection bet-
ween a printed element and the base (table) because the peeling
and deformation of the base surface are one of the main causes of
geometric defects, which subsequently predetermine the struc-
tural defects.

Mechanical tests of finished products have been performed,
including vacuum and degassing research. Tt is established that
the destruction of samples, in general, corresponds to classical
ideas about the destruction of a quasi-fragile body when it comes
to the phenomena occurring in the plane of the material’s layers.
Thus, any form printed by a printer is an orthotropic article
whose behavior is satisfactorily described by Griffiths theory. At
the same time, the strength characteristics, as well as elastic pro-
perties of a product demonstrate significant axial (orthotropic)
differences.

It is also shown that the functional properties of a product are
ensured by the comprehensive dynamic-moving and thermobaric
influence on the melt of the material in the space behind a nozzle
owing to which the planes of adhesion and hollowness of the finished
product are formed.

The recommendations have been formulated for preventing de-
fects and the elimination of delamination phenomena, errors in the
geometric parameters of a product; it has been concluded that it is
appropriate to implement these processes into production.

Keywords: 3-D printing, additive processes, PEEK filament,
extrusion, vacuum research, mechanical testing.
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The use of a bending machine acquired a high level of im-
portance as a consequence of increasing the level of the industry.
This paper aims to develop a more accurate and precise bending
machine. The proposed bending machine has achieved brilliant
output products, in which three main manufacturing parameters
have been examined for the production of an equilateral triangle,
which are flange length, bending angle and bending radius. The
main point depends on the proposed algorithm, which has been
developed based on separating the process, in which the central
controller is responsible mainly for controlling the sub-control-
ler, where the sub-controllers are programmed using PID to
control the entire mechanisms of feeding and bending separately
and ensure that the outcomes of these mechanisms are compati-
ble with the input data from the central controller. Ten different
dimensions of an equilateral triangle design sample with ten
tries for each dimension (variable flange length, fixed bending
angle equals to 60 degrees and bending radius equals to 3 mm)
have been selected being produced using the bending machine,
and the products have been formed two times. Firstly, using the
proposed bending machine, in which the proposed algorithm
is applied. Secondly, using the bending machine implemented
without applying the proposed algorithm. The results have been
compared in terms of error rates with respect to the standard
design of products designed using CAD/CAM application. An
enhancement has been recorded in terms of product accuracy
and precision for the parameters of flange length, bending angle
and bending radius. The overall accuracy level reaches up to
98.85228 % for a product manufactured using the proposed
machine by applying the proposed algorithm compared with
a product made with the machine designed without the proposed
algorithm.

Keywords: bending machine, accuracy, precision, equilateral
triangle, flange length, bending angle, bending radius, proposed al-
gorithm, CAD/CAM application.
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One of the most responsible operations in the cultivation of
vegetables includes seeding. Tts timing and quality largely de-
termine the quality of sprouts, yield and crop morbidity. The
emergence of sprouts can be accelerated and their uniformity can
be improved by using hydraulic seeding of germinated seeds. The
operation of hydraulic seeders can be divided into main stages: agi-
tation of seeds in a liquid, selection, and dosage of seeds, seeding in
the seedbed.

The process of seed agitation in a liquid, that is, obtaining a flui-
dized bed with required seed concentration in the intake chamber of
the hydropneumatic precision seeder was considered. The process of
seed agitation in the liquid is performed in different ways: bubbling
or the use of mechanical stirrers. Each of them requires the use of
energy-intensive actuators.

A method of seed agitation in a liquid was proposed. It makes
it possible to reduce energy consumption by means of agitation, not
the entire volume but just the part that is in the zone of seed intake
to the seed duct.

According to the results of theoretical studies, it has been
established that to ensure reliable and accurate seeding, the seed
concentration should be in the range of 0.2—0.65 pcs/ml. Under such
conditions, the charging process takes place without clogging the
seed duct and at an acceptable speed of the seeder.

The main factors influencing the formation of a set seed concen-
tration were established: seed diameter, the height of the fluidized
bed, flow speed in the intake chamber, the angle between walls of the
intake chamber, fluid flow rate.

According to the results of theoretical studies of the process
of formation of a set seed concentration, limits of existence of the
fluidized bed (£2=0.014m, 2=0.07 m) and height of the seed
duct (hy=0.015-0.02 m) which will ensure reliable and prompt
taking of seeds from the intake chamber for their further dosage
and seeding.

The main provisions of theoretical studies of the agitation pro-
cess and formation of a set seed concentration were confirmed by
experimental studies in a laboratory.

Keywords: germinated seeds, hydroseeder, precision seeding,
fluidized bed, seed concentration, porosity.
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Crushing feed grain involves hammer crushers, which are
characterized by high specific energy consumption and its un-
even fractional composition. It is possible to obtain high-quality
shredded grain with less energy when using a centrifugal-impact
crusher of the new design with a hole in the loading neck to
supply the chopping chamber with additional air at a rate of up
to 4.8 m/s. An additional hole provides a 1.8...13-time increase
in the airspeed through the unloading neck when the rotor’s
rotation frequency changes from 3,750 to 2,250 min~!, thereby
enabling the timely evacuation of the shredded material from
the crusher.

The regression equations have been derived to determine the
structural and regime parameters of the shredder, which ensure
the maximal performance and minimal unit energy costs. The
greatest impact on crusher productivity is exerted by the diameter
of the sieve holes and the area of the bunker’s unloading window.
The greatest effect on the specific energy intensity of the grinding
process is exerted by the diameter of the sieve holes. The maximal
performance of the crusher, 1,440 kg/h, and the minimal energy
capacity, taking into consideration the achieved grinding degree,
of 2.1 W-s/(kg-grinding degree unit), are observed when using
a sieve with the holes’ diameter of 7 mm, the rotor’s rotation fre-
quency of 3,500 min~!, and the maximally open unloading window
of the bunker, at F=1.458 m210-3. The specific energy consump-
tion for chopping barley is less by 1.22...1.89 times than that of the
hammer crushers RVO 35, DB-5, KD-2A. The dust-like fraction is
less than 5.74 %, which is half the amount of the hammer crusher
DM-6. The rational crusher operation modes have been deter-
mined in order to prepare feed grain for feeding farm animals of
different species and ages.

Keywords: feed grain, centrifugal-impact crusher, coarsely
ground grain, grain grinding degree, grain crusher.
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This paper reports the results of the experimental study to
substantiate the rational structural and regime parameters of a two-
drum reaping machine for harvesting flax oilseeds by the method of
combing plants on the root. We have confirmed the results of the
preliminary mathematical modeling of the process of separating
a combed heap in the reaping machine with a predefined curved
shape of the casing.

An experimental study of the heap separation process in
a reaping machine has established the dependence of the mass
fraction of the discharge of husk and stem particles from its re-
gion &y, the proportion of the release of seeds and capsules with
seeds &, and the consumed power P, on the rotation frequency of
the beater-reflector 7y, and the combing drum 7y, the position of
the air grate L and its width B. The following structural-mode
parameters of the comb-type reaping machine for harvesting
oil flax seeds have been defined as the most significant ones:
the rotation frequency of the beater-reflector, n;=892 rpm;
the rotation frequency of the comb drum, 7ny,=652 rpm; the
position of the air grate, L=0.62 m, and its width, B=0.56 m.
In this case, the mass fraction of the discharge of husk and
stem particles is 8,=47.5 %, the share of the loss of seeds and
capsules with seeds from the reaping machine is, respectively,
8,=2.1%, and the power consumed to perform the process
is P=2.7 kW.

The statistical analysis has demonstrated that the correla-
tion coefficient between the theoretical and experimental data is
0.88-0.95; a relative error in the optimal values is 4.6 %. The ac-
tual and statistical comparison of the theoretical and experimental
data has confirmed the adequacy of the mathematical models built
as a result of the theoretical research.

Based on the results of our experimental research, one can argue
about the usefulness of their application for engineering calculations
when designing new technical means for harvesting crops by the
method of combing plants on the root.

Keywords: combing reaping machine, technology of combing
plants on the root, oil flax, optimal structural-mode parameters.
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This paper reports a study into the possibility of using the chas-
sis of combine-harvesters as a mobile energy device. The operational
requirements for mobile energy technological devices for general
purposes have been developed.

The traction-coupling characteristics of the combine-har-
vester with an adapter that increases traction force have been
investigated.

The theoretical dependences have been derived of the motion
speed, the power on a hook, the specific fuel consumption, as well as
a factor of loading the wheels of the driven axle, on the traction force
on the hook of an energy-technological device.

It is noted that the use of the controlled axle with drive wheels
reduces the slippage of the engines of the energy technological
device. At the engine slippage level of up to 16 % an energy de-
vice, equipped with a driven axle with drive wheels, generates
a traction force on the hook of up to 40 kN. Under the conditions
of driving the axle by the hydraulic transmission mainline, the
motion speed of an energy device decreases by 17.9 %, 28.5 %,
35.9 %, and 49.0 %, respectively, on gears I, I, III, and IV of the
drive axle gearbox.

The power on the energy device’s hook is increased due to the
corresponding increase in traction effort: on gear I11, at a traction ef-
fort within 35-40 kN, the capacity on the hook is 68—75 kW. Under
these conditions, the specific fuel consumption is 430—460 g/kWh
at the device’s motion speed within 1.9-1.95 m/s.

The limits for changing the load factor on the wheels of the
driven axle (not less than 0.2) have been determined, at which the
requirements for control over an energy device are met.

The specific fuel consumption (540-580 g/kWh) by a com-
bine-harvester with a throughput capacity of 9—11kg/s has been
established, when using it as an energy technological device for ge-
neral purposes at a motion speed of 1.7-2.1 m/s and a traction effort
on the hook of 24—-33 kN.

Keywords: combine-harvester, energy technological device,
operational requirements, traction-coupling properties, adapter.
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The influence of modeling effect of the structural zones of
a corset for everyday purposes on ensuring its comfort was stu-
died. It was established that the design structure of a corset
varies significantly, depending on the magnitude of the modeling
effect on different torso sections. At the same time, the mecha-
nism of application of zonal anthropometric correction of a torso
varies depending on the comfort of materials. It was proved that
morphological parameters of the women’s torso zones affect the
methods and parameters of the formation of the typical segmen-
tation of a corset.

Due to this, it became possible to substantiate analytically the
ergonomic parameters of modeling effect in the «corset — torso»
system for interactive designing the silhouette structures. Expe-
rimental studies proved the dispersion of the points of structural
zones in the ranges of morphological types. It was shown that
the rational variant of the combination of technological modules
ensures a dimensional transformation of corset zones by means
of grouping. In particular, the prospects of adaptation of the
combined shape of a corset to the individual figure type were
revealed.

This makes it possible to assert the possibility of adaptive regula-
tion of the feeling of comfort in a corset by combining zonal-modular
models of anthropometric features and transformation of modeling
effects in technological modules.

It was shown that the technological module of a bustier cup
provides the polyvariance of the breast volume through verti-
cal and horizontal segmentation. The technological module of
a belt-corset, in addition to the properties of the basic fabrics, takes
into consideration frame elements. This results in fixing the desired
modeling effect.

Thus, there are some grounds to argue that the introduction
of a new type of corset design will increase the productivity of
design works. The practical comfort of the proposed technolo-
gical solutions will ensure the reduction of the number of cor-
set types and sizes, which in terms of comfort are universal for
adjacent sizes.

Keywords: comfort of a corset, modeling effect, design zone,
morphological type, adaptive method.
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The rapid development of digital printing and the popularity

of corrugated packaging production encourages manufacturers to



improve product quality. Therefore, research into the quality of
digital prints, using modern procedures for determining the
qualimetric indicators, is important for both consumers and
manufacturers. We have studied the prints made by the ink-
jet printing machine Durst Rho 1312. The printing involved
the inks CMYK+Light Cyan+Light Magenta (Austria)+Light
Cyan+Light Magenta. The prints were obtained directly on
five-layer corrugated cardboard using the post-print technology.
In addition, the printing was performed on a liner, followed by its
pinning to fluting (the preprint technology).

The paper describes a procedure for determining the quali-
metric prints’ indicators, in particular, optical density, the in-
crease in the tonality of the raster image, color reproduction, res-
olution, print stability on prints, and in the printing process, and
lightfastness. The imprints’ quality was evaluated in accordance
with the requirements set by the standard ISO/TS15311-2:2018.
The quality of digital and offset prints has been compared. It
has been established that the digital post-print technology on
the five-layer corrugated cardboard BE and the pre-print tech-
nology on the cardboard GD180 ensure the same print quality
parameters. This includes such a quality indicator as the repro-
duction of raster image tones, optical density, color difference,
printing stability. The print resolution of the imprints has slight
deviations.

It was found that the color transfer of offset prints is higher
(by 10 %) than that of the digital prints based on the pre-print
technology. Offset printing also provides higher resolution (by
93 lines/cm) than digital printing. However, in terms of print sta-
bility and color difference, the inkjet prints are inferior to the offset
technology. Digital prints have good lightfastness (1020 times
better than offset samples).

Keywords: digital and offset printing, five-layer corrugated
board, pre-print, post-print, prints’ quality.

References

1. Koniunktura sprzyja tekturze falistej. Available at: http://www.
swiatdruku.eu/content/download/31251,/310509 /version/2 /file/
Koniunktura+sprzyja+tekturze+falistej.pdf

2. Motylewski, M. (2016). Quality of corrugated board surface as
a result of production process and atmospheric conditions. Przeglad
Papierniczy, 72 (11), 681-688. Available at: http://yadda.icm.edu.
pl/yadda/element/bwmetal.element.baztech-032e2ccf-aebb-4015-
8aff-612d47¢39562

3. Delta Series. Corrugated Packaging & Display Printing. Available
at: https://durstus.com/wp-content/uploads/2018,/05/Durst-Del-
ta-Series-EN_USA.pdf

4. Tsifrovaya pechat’: realii i perspektivy (2015). Komp'yuArt, 1,
10—14. Available at: http://www.xerox.ru/upload/iblock/5d6/
kompyuart_1_tsifrovaya_pechat_realii_i_perspektivy.pdf

5. «Tsyfra» na hofrokartoni (2017). Upakovka, 6, 38—39. Available at:
http://www.uniprint.ua/images/UNIPRINT 2017.pdf

6. Homyakova, K. V. (2005). Klassifikatsiya pokazateley kachestva tsi-
frovoy pechati. Izvestiya VUZov. Problemy poligrafii i izdatel’skogo
dela, 3, 25-32.

7. Chuprova, L. V,, Mishurina, O. A., Mullina, E. R., Ershova, O. V.
(2015). Influence of initial feedstock quality and adhesives on pack-
aging corrugated board strength properties. Modern problems of
science and education. Sovremennye problemy nauki i obrazo-
vaniya, 1. Available at: https://www.science-education.ru/pdf/
2015,/1/1466.pdf

8. Havenko, S., Khadzhynova, S., Krasinskyi, V., Suberlyak, O., Anto-
niuk, V., Rybka, R. (2019). Impact of primers on the quality of im-
prints digital inkjet printing. Przeglad Papierniczy, 75 (3), 199-202.
doi: https://doi.org/10.15199/54.2019.3.2

9. Varepo, L. G., Golunov, A. V. (2010). Influence of Surface Geometry
of Paper on Colour Rendering of Impression. Advanced Mate-
rials Research, 174, 366-369. doi: https://doi.org/10.4028 /www.
scientific.net/amr.174.366

10. Oraby, S., Alaskari, A., Almazrouee, A. (2011). Prior Surface In-
tegrity Assessment of Coated and Uncoated Carbide Inserts Using
Atomic Force Microscopy. Materials, 4 (4), 633—650. doi: https://
doi.org/10.3390,/ma4040633

11. Kulbych, I. K., Lototska, O. I. (2013). Otsinka yakosti vidbytkiv pry
tsyfrovomu drutsi. Tekhnolohiya i tekhnika drukarstva, 4, 25-39.
Available at: http://nbuv.gov.ua/UJRN/Titd_2013 4 6

12. Smolarek, 1. (2018). Standaryzacja proceséw poligraficznych jako
element ciagtego doskonalenia. Swiat Druku, 5. Available at: http://
www.swiatdruku.eu/Archiwum/Rok-2018,/05-2018 /Standaryzacja-
procesow-poligraficznych-jako-element-ciaglego-doskonalenia/(lan-
guage)/pol-PL

13. Buczynski, L. (1999). Special print quality problems of ink jet
printers. Recent Progress in Ink Jet Technologies II, 538-544.
Available at: https://www.imaging.org/site/PDFS/Papers/1999/
RP-0-92/2088.pdf

14. Jang, W, Allebach, J. P. (2005). Simulation of Print Quality De-
fects. Journal of Imaging Science and Technology, 49 (1), 1-18.
Available at: https://www.ingentaconnect.com/contentone/ist/
jist/2005,/00000049,/00000001 /art00002?crawler=true

DOI: 10.15587/1729-4061.2020.212484
DETERMINING THE REGIME PARAMETERS FOR
THE SURFACE CLEANING OF POST-CONSUMER
WOOD BY A NEEDLE MILLING TOOL (p. 89-97)

Serhiy Gayda
National Forestry University of Ukraine, Lviv, Ukraine
ORCID: http://orcid.org/0000-0001-7468-5661

Orest Kiyko
National Forestry University of Ukraine, Lviv, Ukraine
ORCID: http://orcid.org/0000-0001-5504-0278

This paper addresses the identified issue of the inefficient use of
post-consumer wood (PCW) in the technological wood processing
due to its surface contamination. An option to resolve this issue by
cleaning PCW in a mechanized manner has been proposed, specifi-
cally by using a needle milling tool and selecting the tension value
and feed rate. The impact of the tension of needle milling tools
before processing on the cleaning depth of the contaminated sur-
faces of workpieces made from the PCW has been determined. The
constructed model of the contact between a needle milling tool and
the contaminated PCW surface has made it possible to describe the
essence of the cleaning technique involving this tool. It was found
that the depth of the layer removed by the needle milling tool’s
wire is reduced in proportion to an increase in the distance before
cutting is completed. A nomogram has been built to determine
a change in the front angle depending on the needle milling tool’s ten-
sion value. Knowing the front angle at a certain point of the needle
touch on the contact arc enables determining the thickness of
cleaning, which is important for practical application, specifically, at
a tension of 4.5 mm the thickness of the removed material can equal
3.46 mm. An adequate regression model was derived, the analysis
of the coefficients of which showed a significant impact of tension
(+0.895) on the depth of cleaning over the feed speed (+0.256).
The devised model makes it possible to forecast the thickness of
the removed layer to ensure the required cleanliness of the PCW
wooden. Practical recommendations on the operational modes
of a needle milling machine have been formulated: the feed rate
should equal 10—12 m/min, the tension — 0.5-5.0 mm, which could



ensure, depending on the material’s type, hardness, and the kind
of PCW surface contamination, the removal of the surface layer
with a thickness of 0.4—4.0 mm. A rational tension of the needle
milling tool of 2.5 mm has been proposed for industrial application,
which ensures the cleaning depth of contaminated surfaces within
the range of 1.8-2.2 mm.

Keywords: post-consumer wood, wood processing, wood sci-

ence and technology, needle milling tools, wood residues, waste
recycling.
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The need for welding coordination is due to the significant risks
of non-compliance with the requirements for welded joints. It is
known that the request of coordination standards in welding stream-
lines the work of ensuring the quality of welding, it is positively per-
ceived by customers and other stakeholders. However, the effect of
systemic welding coordination on objective indicators of the quality
of welded joints during production requires detailed studying.

The comparative statistical analysis of the effect of systemic
welding coordination on the level of welded joints’ quality was pre-
ceded by the process-oriented development and implementation of
a set of procedures for the coordination of welding operations in the
production of welded frames. A scheme of interaction and the classi-
fication of coordination procedures in welding have been proposed.
The procedures were divided into three groups. The first group
includes long-term welding quality procedures. The second group is
the procedures for ensuring the quality of welding in the execution of
a Request (Order, Contract). The third group consists of procedures
to ensure and improve the quality of welding a joint. The implemen-
tation of regulatory-oriented content of the procedures ensures the
admission of personnel with necessary qualifications, the application
of appropriate welding equipment, materials, technical documenta-
tion, thermal treatment, technical control. All this together ensures
that the requirements for the welded joint, the specified thickness of
the main metal, the type of a joint and seam, are met.

Data on the quality of welded frames during production were
obtained prior to and after the introduction of the international stan-
dards of welding coordination. Using the Shewhart charts has shown
that ensuring quality by the welding coordination could stabilize
the welding process, translating it into a statically manageable state
while doubling the proportion of nonconforming units in the sample.

Keywords: welding, welding coordination, quality assurance,
statistical control, process approach.
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Using the calculation schemes CS-1 (with the presence of a tra-

pezoid module) and CS-1a (with rectangular kinematic modules)
has been proposed for the process of the combined radial-direct ex-
trusion of parts with a flange and an axial protrusion. The application
of a trapezoidal kinematic module allows the description of the cha-
racteristic regions of metal flow, close to the actual course of the pro-
cess based on the distorted coordinate grids. On the basis of the ener-
gy method, the values of the reduced deformation pressure have been
obtained using the upper estimate of the power of deformation forces
inside the trapezoidal kinematic module. The optimization involved
the parameter R; that determines the position of the surface of the



interface of metal flow into an axial protrusion and a flange zone.
We have performed a comparative analysis of the theoretical calcu-
lations of the magnitude of the reduced deformation pressure and
the influence of geometric ratios and friction conditions on the qual-
itative and quantitative differences in the character of the change
in the resulting curves. The overestimation of data on assessing the
force mode based on the CS-1a scheme relative to the calculations
based on the CS-1 scheme can be as high as 50 % and indicates the
rationality of using the latter. This is due to the limitation in the use
of the optimization (the absence of the optimization of the height
of the deformation site) for the scheme containing elementary
rectangular kinematic modules. The deviation from the experimen-
tally obtained increments in an axial protrusion does not exceed
7-10 %, which indicates the validity of the use of the CS-1 estima-
tion scheme with a trapezoidal kinematic module. Thus, it can be
argued that it is correct to determine the position of the boundary
of the surface of the interface of metal flow into an axial protrusion
and a flange zone and the resulting assessment of the formation of
a semi-finished product.

Keywords: simulation of combined extrusion processes, kinema-
tic module, energy method, semi-finished product shape formation.
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An improved method of passive thermal control has been pro-
posed in order to operatively assess the technical condition of rolling
bearings, based on studying the heating rate of a bearing. The values
of the heating rate of ball, roller, and conical rolling bearings, as well
as ball separators, have been determined empirically. It has been
shown that the discrete limit heating rate values derived under the
regular heating mode of mechanical reducers during stand tests are
suitable for use as a diagnostic criterion for rolling bearings. Based on
the heating speed criterion for mechanical reducers, it is possible to
perform an operative assessment of the technical condition of rolling
bearings of different types during the operation of equipment for dif-
ferent purposes. It has been established that for a rolling bearing in
a working technical condition the heating rate under a regular heat-
ing mode does not exceed 1 °C/min. The resulting value corresponds
to the diagnostic criterion for the heating rate of mechanical reduc-
ers in a working technical condition of 9,<1.1 °C/min. Using a diag-
nostic parameter of the heating rate under a regular heating mode
makes it possible to resolve the issue related to the duration of con-
trol over the technical condition of a rolling bearing using a thermal
method. Reducing the control procedure duration, when using the
improved thermal non-destructive testing, by 4 times, would yield
a reduction in operating costs due to the possibility of ongoing
control over rolling bearings at the beginning of the equipment
operation. It has also been confirmed that the heating rate of rolling
bearings under a regular heating mode directly depends on their
technical condition and does not depend on the load transferred
and the mode of operation of the bearing nodes of the technological
equipment. The proposed method could be applied in the mainte-
nance system based on the actual condition of the equipment for the
operative control over rolling bearings.

Keywords: non-destructive testing, rolling bearing, technical
condition, heating rate, thermal method.
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Milking rubber is the only part of the milking equipment that
comes into direct contact with the cow’s teats. The task is to estab-
lish the high-quality technical and technological characteristics of
the rubber liners for milking machines. It has been established that
milking rubber after 600—650 hours of operation acquires significant
deflection in the range of 5.5£0.03-3.7£0.04 mm while a teat cup
deformation varies within 1.3+0.02-3.5+0.05 mm. A positive cor-
relation dependence of the milking rubber elasticity on the deforma-
tion of its teat cup (r=+0.948) has been found.

The method of passing the electric discharge was used to assess
the readiness of milking rubber for use, whereby a variation coeffi-
cient of v<10 % was determined for the milking rubber DD 00.041A
AO <«Bratslav», which makes it possible to estimate the product
quality.

It was found that the change in the mass and volume of milking
rubber over 72 hours of its treatment with the liquid SZHR-3 at
t=150 °C exceeds the indicators obtained in contact with the liquid
Skydrol LD-4 by more than 2.5 times. A positive correlation depen-
dence of the milking rubber mass on its volume (7=+0.965) has been
established.

It was found that at a rubber tension in the range of 0 to 90 N the
duration of the deformation loss experienced by the milking rubber
shell was not long; it is 0.05-0.06 s. With an increase in the service
life of milking rubber to 4 months, there is a decrease in its tension,
from 56-60 N to 43—-45 N, which adversely affects the maximum
speed of milk yield — it decreases by 1.5 times.

A positive correlation dependence of the milking rubber service
life on the level of its bacterial insemination (r=+0.960) has been
established.

Keywords: milking rubber, rubber characteristics, rubber pa-
rameters, development, shell deformation.
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KOHIIEINIIISI MOAEPHIZAI JIITAKIB An-26 I Au-140 HA OCHOBI 3ACTOCYBAHHSI [BPH/IHOT
CHJIOBOi YCTAHOBKH (p. 6-17)

B. @. IlImupsos, B. B. Jlorinos, C. A. ®@inb, A. B. Xaycros, O. B. Bounapuyk, A. B. Kanamnikos, I. €. Xmeapuuubkuit

[Ipencrasiena KoHIeNIiss MoaepHizaiii jitakis Au-26 i An-140 wa ocHOBI 3acTocyBaHHsS TIOPUAHOI MapIIOBOI CHUJIOBOI yCTaHOB-
ku (TMCY). B po60oTi 06’'€KTOM IOCIIIZKEHHS € IITaKK TPAHCTIOPTHOT 1 MaCaKUPChKOT KaTeropiii y Barosiit poamiprocti iz 20 10 25 1. Anasnis
NIIAXIB MOJIEpHi3allii oKa3as, [0 B HOBUX PUHKOBHUX YMOBAaX aKTYaJbHIUMU CTAlOTh /[Ba IIJISIXU PO3BUTKY JIETKOI aBiaTeXHIKN «AHTOHOB».
Tlepumii — MoziepHisaitist icHy040ro mapky Jitakis Au-26, a gpyruii — crBopentsi Ha 6asi itaka Au-140 pamMioBoro TpaHCIOPTHOrO BapiaHTy
An-140T. OruM i3 MISIXiB TaKOi MOJEPHI3allii PO3IIISIIAETHCS OCHAIEHHS JIITaKiB MiOPUAHUMU MapIIOBUMK CUJIOBUMHU YCTAHOBKAMHU, IO
CKJIQIAIOTHhCA 3 Ta30TYPOIHHOTO 1 CUJIOBOTO €JIeKTPOJABUIYHA, IKMI TPUBOAUTDL B oOepTaHHa MOBITpsaHuil reunt. 3acrocysanus TMCY jo-
3BOJISIE ONITUMIBZYBAaTH POOOTY ra30TypOIHHOTO ABUTYHA HA BY3bKHUI TSTOBO-IIBUAKICHIN AiarmasoH — JIMIE HA KPEHCEPCHKY ALISTHKY MOJIBOTY.
Ile mosBoasie npoektyBatt ['T/I 3 BUCOKOIO MaJMBHOIO e(heKTUBHICTIO i BaroBoio Bijgavero. [Ipu 1mboMy miyM i MKIAIUBI BUKUAW OYAYTH
CYTTEBO HIDKYUMHU.

Hagezerno anasia icHyiounx apiaiifinux riGpupHuX CHUJIOBUX YCTAHOBOK 3 (hOPMYBaHHIM PEKOMEH AN 1100 BUOOPY ONTUMAJIBHOI
cXeMu JUIst MojiepHizarii sitakiB Au-26 i An-140. Pitenus 3aBganis MpoHOHYEThCA MIJIAXOM BHOOPY BapiaHTa MapiioBoi CUIOBOI yCTAaHOBKU
3 TIOMIPHUM CcTyTieHeM ribpuansanii Ha 6asi guryna TB3-117BMA-CBM1, sxuii 106pe cebe 3apeKOMEH/yBaB.

LLe nmokparye ganbHicTs m0ab0TY AH-26 i AH-140 npu BantaskomigitomHocri 4,5—5 touu B 1,4—1,7 pasu BifmosigaHo.

OTpumani pe3yJsTaTi MiZAITBep/UKYIOTh IIPABUJIBHICTD 3aIIPOIIOHOBAHOI KOHIIEIIiT Mo/iepHi3artii. PesysbsraTi aHasi3y 10Ka3yoTh iCTOTHE
TIOJTITTIIEHHST TBOTHIX XapaKTEePUCTUK JITAKIB, & TAKOK BiIOBIAHICTh CYYaCHUM i TIPOTHO30BAHUM €KOJIOTIYHNM HOpMaM. OTprMaHi pe3yib-
TATU MOKHA PEKOMEH/IYBATH JIJIsI TPAKTUUHOI MojiepHizarrii Au-26 1 Au-140.

Ka040Bi ciioBa: MosepHusaItis, ri6puHa MapInoBa CHJI0Ba yCTAaHOBKA, aKyMyJIATOPHA Gatapesi, 3aco00M KepyBaHHsI | KOMyTartii.
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3ABE3IIEYEHHA ®YHKIIOHAJTbHUX BJJACTUBOCTEU BIINTOBIJAJNBHIX KOHCTPYKTUBHHUX
IIJIACTUKOBHX EJIEMEHTIB 3ACOBAMM 3-D IPYKY (p. 18-28)

0. @. Canenxo, II. I1. Meabuuuyk, €. €. Jlamko, O. O. Yenuesa, O. M. Turapenxo, 1. I. /lepessinko, O. A. CamyceHko

Po3ris1aloThest MUTaHHsA BUKOPUCTaHHS 3ac00iB 3-D APyKY /111 BUTOTOBJIEHHS KOHCTPYKIIHHKUX eJleMeHTiB Maliui i arnaparis. [Tpose-
NeHO aHati3 ocobmBocteii apykysantas PLA-Carbon i PEEK (PEEK-Carbon) mnactukamu. ITokasano, mo apykysantus PEEK-miactukom
CYTPOBOUKYETHCST PSIIOM TIPOOITEM, TOB'SI3AHIX 13 BUCOKMMU 3aTUITKOBUMU TEPMIYHIME HAMPYKEHHSIMI TIPH OXOJOJKEHHI Martepiaiy,
a TakosK i3 mpobJIeMOoIo ajiresii 10 MOBEPXHI BUKJIAJaHHs, sika Ma€ 30epiratu cBoi BaactuBocti 10 temueparyp 420 °C. [IpoananizoBaHo mpu-
YMHU BUHUKHEHHsI OPaKy My APYKYBaHHi BUPOOIB, 1110 MAIOTh 3HAYHY TPUBAJicTD 1porecy (nonas 12 rox). ITokasamo, 1o HallGIbIIT FOCTPOIO
3aJIUIITAETHCS TPOGIEMA MIKIITAPOBOTO 3YETIIIEHHS, sTka 00YMOBJIOE aHI30TPOIII0 BIACTUBOCTELl TOTOBOTO BUPODY.

Jloseneno, mo sukopucranns maactMacu PEEK 103Bosig€ BUTOTOBIATH CUJIOBI €JIEMEHTH 32 JIONOMOTOIO CICI[ia/IbHUX JIPYKYBaIbHNX
rosioBok. Ocob/MBY yBary BapTo MpUALIATA HAMIHHOMY 3'€[HAHHIO eJIeMeHTa, SIKUI JAPYKYEThCsI, 3 OCHOBOIO (CTOJIOM), OCKIJIBKH JIYIIEeHHS
Ta sehopMallist OBEPXHi OCHOBU € OJIHIEI0 3 TOJIOBHUX MIPUYKH MOSBH TeOMETPUYHUX HeDEKTIB, SKI Y MOAAIBIIOMY 0OYMOBIIOTH fedherTu
CTPYKTYPHI.

Bukonani MexaHiui BUpoOyBaHHs FOTOBUX BUPOOIB, BKIIOYAIOUH BaKyyMHO-/era3ariiiii o/ KeHHs. YCTaHOBJICHO, 10 Py HHYBaHHs
3pasKiB B I[IJIOMY Bi/IIIOBIIA€ KJIACUYHUM YSIBJICHHSM TIPO PYHHYBaHHsI KBa3iKPUXKOrO Tijia, KOJIM MOBa ijie TIPO SBUIIA, 110 BiAOYBAIOTHCS
B IUTONMHI 11apiB MaTepiamy. Takum quHoM, 6y/b-sika hopma, HaIPYKOBaHa IPUHTEPOM, € OPTOTPOITHIM BHPOOOM, TIOBE/[IHKA SIKOTO 3a/I0BiIb-
HO omCcy€eThest Teopieto [piddirca. Y Toil ke yac MillHICHI XapaKTEPUCTUKM, & TAKOK TIPYKHOIIACTHYHI BJIACTUBOCTI BUPOOY MAKOTh 3HAUHI
0CbOBi (OPTOTPOTIHI) BiZIMIHHOCTI.

Takok TOKazaHo, 1o 3abesnedeHHst (DYHKIIOHATLHUX BIACTUBOCTEN BUPOOY 3IMIHCHIOETHCS KOMILIEKCOM IMHAMIYHO-PYXOMOTO Ta
TEPMOOAPHYHOTO BILINBY HA PO3ILIAB MaTepialy B 3aCOIIIOBOM IIPOCTOPI, 3aBASKH 40My (HOPMYIOTBCS IUIOMINHKN a/re3ii Ta MOPOKHUCTICTD
TOTOBOTO BHPOGY.

CdopmyJiboBaHi peKOMEHAIIT MO0 MOTePe/UKeHHsT OPaKy Ta YCYHEHHsI SIBUI PO3LIAPYBAHHS, MOXMOOK reOMETPHYHUX MapaMeTpiB
BUPOOY, 3p0OIEHO BICHOBOK TIPO JOIIBHICTD BIPOBAIKEHHST TAHNX MPOIIECIB ¥ BUPOOHUIITBO.

Kumouosi caosa: 3-D apyk, axurusni nporecu, PEEK-dinament, ekcTpysist, BaKyyMHe A0CTIIKEHHsT, MeXaHiuHe BUIIPOOYBaHHSI.
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ITPOEKTYBAHHSA TA PO3POBKA BUCOKOTOYHOTI'O BEPCTATA JIJIs1 3ATUHAHHSA IPOTY (p. 29-35)

Faiz F. Mustafa, O. Hussein, Osamah F. Fakhri, Ahmed H. Sabri
BukopucTaHHs 3TMHAJILHOTO BepcTaTa Habyslo BEJIUKOTO 3HAYEHHs B PE3YJIBTATI MiIBUINCHHS PIBHS MPOMUCIOBOCTI. METOK MaHOro

JOCII/PKEHHS € Po3po6Ka OiIBII TOYHOTO STHHAIBHOTO BEPCTATA. 3alPOTTOHOBAHMI 3THHAIBHIN BEPCTAT A03BOJINB TOCSITTH OJIMCKYYOTO BH-
XOJly TIPOJYKILil, UIST OTPUMAHHSI PIBHOCTOPOHHBOTO TPHKYTHUKA GYJIM OCTI/KEH]I TPI OCHOBHUX BUPOOHUYHMX MTAPAMETPA, & CaMe OBKUHA



aanig, xyT BurnHy i pagiyc Burnty. CyTb MoJsira€ B 3aIpOIIOHOBAHOMY AJITOPUTMI, PO3POGIEHOMY HA OCHOBI TIOJILTY TIPOIECY, B SIKOMY
LEHTPAJIbHUN KOHTPOJIEP Bi/IIOBIIAE TOJOBHIM YMHOM 32 YIIPABJIiHHSI CYOKOHTPOJIEPOM, a CyOKOHTPOJIEPH 3alpOrpaMoBati 3a J0IOMOroI0
ITI/T-perysisiTopa iUis YIIPaBJIiHHs BCiMa MeXaHi3MaMM TT0/[avi i 3STHHAHHS OKPEMO i 3abe3nedeH st CyMiCHOCTI Pe3yJIbTaTiB IIUX MeXaHi3MiB 3
BXIZIHUMU JIAHUMU BiJl IIEHTPAILHOTO KOHTpoJepa. By obpani secsath pisHuX po3MipiB 3paska KOHCTPYKILT PIBHOCTOPOHHBOTO TPUKYTHU-
Ka 3 JIecATbMa CIpoOaMu JIUIsi KOKHOTO po3Mipy (3MiHHa goBskuHa (uanist, GikcoBaunii KyT Buruny, pisuuii 60 rpagycam, i paaiyc Burumy,
PiBHUIT 3 MM), BUTOTOBJIEHNX 3 BUKOPHCTaHHSIM 3THHATBHOTO BepcTara, a Bupobu opmysasucs B Ba erami. [lo-mepiie, 3a I0MOMOTOI0 3a-
IIPOIIOHOBAHOTO 3THHAJIBHOIO BepCTaTa i3 3acTOCYBaHHSM 3alPOIIOHOBAHOrO asroputmy. [lo-apyre, 3 BHKOpUCTAHHAM 3rHHAIBHOIO BEPCTATa
6€3 3aCTOCYBaHHsI 3ATTPOIOHOBAHOTO aropuT™y. OTpruMani pesyssraTit Oy 3icTaBIeH] 3 TOYKH 30PY YaCTOTH MOMHUJIOK TT0 BiTHOIIEHHIO 10
CTaHAapPTHOTO Au3aiiny BUpoOiB, pospobienux 3 Bukopucranuam CAD/CAM popatky. Byso sadikcoBano migsuineHHss TouHOCTI BUPOOY i
TOYHOCTI 3a MapamMeTpaMu JOBKUHU (hJIaHIst, KyTa BUTUHY | pajilyca BUTHHY. 3arajabHuii piBerb Tounocti gocsirae 98,85228 % st BupoOy,
BUTOTOBJIEHOTO Ha 3al[POTIOHOBAHOMY BEPCTATi i3 3aCTOCYBAHHSIM 3allPOMIOHOBAHOTO AJITOPUTMY B MOPIBHSHHI 3 BUPOOOM, BUTOTOBJIEHUM Ha
Bepcrari, po3pobieHoMy 6e3 3aCTOCYBAHHS 3AIIPOIIOHOBAHOIO AITOPUTMY.

Koro4oBi citoBa: 3ruHanbHIIT BEPCTAT, TOYHICTD, MPEIM3iiHICTh, PIBHOCTOPOHHIN TPUKYTHUK, TOBKUHA (IaHIls, KYyT BUTHHY, PaiyC BH-
TUHY, 3a[IPONOHOBaHUI anroputy, gogatok CAD/CAM.
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JMOCJIKEHHS EPEMIIIYBAHHSI HACIHHS B PIIUHI TJIPOITHEBMATUYHOI CIBAJIKH TOYHOTO
BHCIBY (p. 36-43)

B. I. [Tacryxos, B. B. Boiiko, I. B. Tecmok, B. O. Virekcin, P. B. Kupnuenko

Opmi€ero 3 HalOIIBIN BiAMOBIIANBHUX OEpaliil PU BUPOIIYBaHHI OBOYEBUX KYJIBTYP € CiBOA, CTPOKH 1 SIKICTB TIPOBEIEHHS SIKOi Harato
B YOMY BU3HAYAIOTh SIKiCTh CXOJIiB, PO3MipP BPO’KAIO, 3aXBOPIOBAHICTD KyJIbTYDP. [I[prcKOpUTU TIOSIBY Ta PIBHOMIPHICTbH CXOJiB MOKJIUBO 3a-
CTOCYBABIIN TiIPABIIYHIIA BUCIB TIPOPOCJIOro HacinHs. PoOOTY rifipaB/ivHuX CiBAJIOK MOYKHA PO3/IJIMTH HA OCHOBHI €Taln: epeMilryBaHHs
HaCiHHS B Pi/ivHi, BinOip Ta 103yBaHHs HACIHHSI, BUCIB HACIHHS B HACIHHEBE JIOXKE.

Po3riistHyTO TIpoIlec TepeMilllyBaHHsl HACiHHSI B PiJiuHi, TOOTO OTPUMAHHS MCEBIO3PIIZKEHHOTO 1Iapy 3 HEOOXIZHOW KOHIEHTPAIIEH
B 3abipHiil KaMepi riZIPOIHEBMATHYHOI CIBAJIKKM TOYHOTO BUCIBY. IIpoliiec mepeMinyBanHs HaCiHHS B PiINHI BUKOHYETHCS PI3HUME CIIOCO6a-
Mt — 6apOOTYBaHHSIM, 3aCTOCYBAHHIM MEXaHIYHUX MiIIAJIOK, KOKHIN 3 HUX BUMAra€ 3aCTOCYBAHHSI €HEPrOEMHUX BUKOHYIOUNX [IPUCTPOIB.

3anpornoHoBaHo croci6 nepeMinryBaHHs HACIHHS B Pi/IMHI, 110 103BOJISIE 3HU3UTH €HEPTOBUTPATH 32 PAXyHOK IEPEMIIIyBAHHS HE BChOTO
006’eMy, a TITTbKH YaCTHHH, 10 3HAXOAUTHCSI B 30Hi 3a00pY HACIHHST 10 HACIHHETPOBOLY.

3a pe3yJibTaTaMy TEOPETHYHUX JIOCJIi/IKEHb BCTAHOBJIEHO, 10 /IS 3a6e3eueHHs HaliiiHOTO Ta TOYHOTO BUCIBY HACIHHS TiIPOCIBAIKOIO
KOHI[EHTPAIlisl HACIHHS TIOBUHHA 3HAXOAUTHCS B Mexkax 0,2—0,65 1rr/mi1. 3a Takux yMOB TIPOIIEC 3apsi/KaHHs BiIGYBaEThCs Oe3 3aKymopio-
BaHHs HACIHHENIPOBO/LY Ta 32 MPUITHATHOI IBUIKO/I I1/[POCIBAIKH.

Busnaueno ocHoBHI (axkTopu, siKi BILTMBAIOTh HAa (DOPMyBaHHS 3a/[aHOi KOHIEHTPAI] HACIHHS — JlilaMeTp HACiHHS, BHCOTA iCHYBaHHS
TICEBIO3PI/IFKEHOTO MIapy, MBUAKICTH OTOKY B 3a0ipHiil KaMepi, KyT Misk CTOpOHAMHU 3a0ipHOI KaMepH, BUTpaTa PiiHHU.

3a pesyJibTaTaMi TeOPETHYHIX JI0CIII/PKEHb T1poliecy (hopMyBaHHS 33/1aHOT KOHIIEHTPAI] HACIHHS BU3HAYEHO MeJKi iICHYBaHHS 11CeB/Ie3Pi-
JuKeHoro mapy hy=0,014 M, £1=0,07 M Ta BUCOTY BCTaHOBJIEHHS HaCIHHENPOBOY /,~0,015-0,02 M, sika 3abe3nednTh HaIHWIT Ta IBUAKUIT
Biztbip Hacinms 3 3a6ipHOT KaMepu /11 MOAAJIBIIOTO HOro JI03YBaHHS Ta BUCIBY.

OCHOBHI TOJIOKEHHS TEOPETUIHHX JIOCTI/KEHb TIPOIlecy TepeMinTyBaHHs Ta (opMyBaHH: 331aH0l KOHIIEHTPaIlii HACIHHS MiATBEP/IKEHO
eKCIIePUMEHTAIbHUMU JIOCTIIPKEHHAMU Ha J1abopaTOpHiil yCcTaHOBIL.

KmioyoBi ciioBa: nmpopocsie HaCiHHs, TiIPOCiBasIKa, TOUHII BUCIB, ICEBAO3PIKEHNI 11ap, KOHIIEHTPAIlis HACIHHSI, TTOPO3HICTB.
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JOCJKEHHS EOEKTUBHOCTI POBOTH BILIEHTPOBO-Y/IAPHOT'O TIO/IPIBHIOBAYA (DYPASKHOTO
3EPHA HOBOI KOHCTPYKIII (p. 44-51)

M. C. Boaxonos, A. M. A6anixin, A. B. Kpynin, I. I. MakciMoB

Jlnst oapibHennst (hypakHOro 3epHa BUKOPUCTOBYIOTH MOJIOTKOBIZPOOAPKH, SIKMM BJIACTHBI BMCOKA MUTOMA BUTpaTa eHeprii Ta Horo
HepiBHOMIpHUIT (ppakiiiiauii ckian. OTpUMaHHS SKICHO TOAPIGHEHOTO 3ePHA 3 MEHIIMMU €HEPTOBUTPATAMU MOKJIMBO HA Bi/IIIEHTPOBO-YAap-
HOMY TIOAPIOHIOBaYl HOBOI KOHCTPYKIIIi 3 OTBOPOM B 3aBaHTAKYBaJIbHIN FOPIOBUHI JUIsT IOJATKOBOI [0/Iaui OBITPsT B KamMepy MoApiGHeHst 3i
MIBUJKICTIO 10 4,8 M/c. [lonaTkoBuii oTBip 3abesreuye MmiBUIIEHHS IMBUAKOCTI MOBITPs B BUBaHTa)KHill ropsroBuni B 1,8...13 pasis npu 3mini
vacToTi obepranns potopa 3 3750 10 2250 XB~!, cBoeuacHy eBaKyaIliio MOAPiIOHEHOTO MaTepiay 3 MoapiOHOBayA.

OTpuMano piBHSAHHS perpecii, 10 A03BOJAIOTH BU3HAYMTH KOHCTPYKIMIHI Ta pesKMMHI MapaMeTpu TojpidHioBaya, 1o 3abesnedy-
H0Th MAaKCUMYM MPOAYKTUBHOCTI Ta MIiHIMYM TUTOMHX eHeproButpar. HailGinbuimii BIJIMB HAa TPOAYKTHBHICTH MOAPIOHIOBaYa HAIAIOThH
JaMeTpy OTBOPIB PEIIT 1 TJIOINAa BUBAHTAXKHOTO BikHa OyHKepa. HallGiibInmii BIUIMB Ha TIUTOMY €HEPrOEMHICTB TIPOIECY MOAPIOHEHHS
Hajae giaMeTp OTBOPIB pernera. MakcuMaabHa TIPOAYKTHBHICTH moapiOHIOBaua — 1440 Kr/roj i MiHiMaabHa €HEPrOEMHICTh 3 ypaxyBaH-
HAM JTOCATHYTOTO CTyneHst noapiouenus 2,1 Br-c/(kr-omu. ct. Bum.) CrocTepiracthesi Npu BUKOPUCTAHHI PelieTa 3 AiaMeTpoM OTBOPIB
7 MM, "acToTi obepramna potopa 3500 xB~! i MakcHMAnTBHO BiIKPHTOMY BHBaHTaKHOMY BikHi 6ymkepa mpu F=1,458 M%-1073. [Turoma
BUTpaTa eHeprii Ha noapiGHeHHs ssumerio menine B 1,22...1,89 pasu, Hixk y Mosorkosux apodapoxk RVO 35, J1B-5, K/I-2A. 3mict nuio-
noxi6noi dpakiii ne nepesumiye 5,74 %, 1mo B 2 pasu MeHIle, B TTOPIiBHSIHHI 3 MOTOTKOBOIO fipobapkoio JI3M-6. Busnaueno parionanbii
peskuME poboTH MOAPIOHIOBAYA /ISt THATOTOBKU (BYPakKHOTO 3epPHA JI0 3TOMOBYBAHHS [ CLIbCHKOTOCIIOAAPCHKUX TBAPHH PI3HUX BUIIB
1 BIKOBUX TPYIIL.

KiiouoBi cioBa: ypaskie 3epHO, BiAIEHTPOBO-YAAPHUI MOAPIOHIOBAY, ICPTh, CTYIIiHb TTOAPIOHEHHS 3epHa, MOAPIOHIOBAY 3epHA.
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EKCHHEPUMEHTAJIbHE OBIPYHTYBAHHS PAIITIOHAJIbBHUX TAPAMETPIB JKHUBAPKU
OBUICYBAJIBHOTO TUITY IJIsI SBUPAHHSA HACIHHA JIbOHY OJIITHOTO (p. 52-59)

0. B. Kozauenko, A. M. Ilaxyuwuii, O. M. IlIkperans, C. II. Copoxkin, C. O. [Ipsikonos, M. II. I'ycapenko, B. C. Kagenko

[IpeacTaBiaeHo Pe3yJIbraT eKCIepUMEHTATbHUX JOC/I/PKeHb OOIPYHTYBAHHS PAIliOHAIBHUX KOHCTPYKTHBHO-PEKUMHIX TIapAMETPiB
nB0GapabaHHOl JKHUBAPKY /IS 30MPAHHs HACIHHSI JbOHY OJIHHOrO MeToZoM 00YicyBaHHs pocauH Ha KopeHi. IlifTBepakeHo pesynsraTu
MOTIEPEAHBOrO MATEMATHYHOTO MOJIEJIIOBAHHS TIPOIIECY cenapailii 06uicaHoTo BOPOXY B JKHUBAPII 13 BUBHAYEHOK KPUBOJIHINHOKW (hopMOO
KOXKyXa.

ExcriepuMeHTaJIbHUMH JIOCTIIPKEHHSMU TIPOIecy cerapaitii BOpoXy B SKHHBApIli BCTAHOBJICHO 3aJIEKHOCTI MACOBOI 4aCTKH BiJXOmy
JIYIITTMHHESA | 9acTOYOK cTebaa 3 if o6acTi 8y, 4acTKM BiAXOAYy HACIHHS i KOPOOOUYOK i3 HACIHHAM & i MOTYKHOCTI P, MO CIOKUBAETHCS,
Bizt wactoTn obepranus Oitepa-BigOuBaua 7y i o6UicyBaabHOrO Gapabana 1, NOJOKEHHsT TOBITpsHOI citku L i ii wmpunu B. Buuineni, sk
HANGIIbII 3HAYYI TaKi KOHCTPYKTUBHO-PEKUMHI MapaMeTPU SKHUBAPKU OOUICYBAJIBHOTO THILY Jisi 30MPaHHs HACIHHS JIbOHY OJIITHOTO:
yacrorta obeprants Gitepa-BigOuBaya ny=892 06/xB., yactora obepranis obuicyBanbHOro OHapabana ny=652 06,/XB., OJOKEHHST TOBITPSHOT
citkn L=0,62 ™ i ii mupuna B=0,56 m. [Ipu oMy MacoBa 4acTKa BIIXO/y JyHIMHHS i yacTouok crebia ckianae 8,=47,5 %, yacTka BTpar
HACIHHS 1 KOPOOOUOK i3 HACIHHAM 3 00JIaCTi KHUBAPKH, BIAMOBINHO, 8,=2,1 %, a MOTY/KHICTh, O CHMOKUBAECTHCSA HA BUKOHAHHS MPOIECY,
P=2,7 kBr.

CrarucTuyHUil aHai3 TT0Ka3aB, 10 KoeMIlieHT KOpessilii MisK TeOPETUUHUMU 1 eKcriepuMeHTabHuME fanumu ckiaanae 0,88—0,95, sia-
HOCHA MOXMOKA ONTHMATBHUX 3HaUeHb 4,6 %. Haoune i cTaTncTHdHe MOPIBHSHHS TEOPETHIHIX 1 €KCIIEPUMEHTATBHUX TAHUX IMTATBEPANIO
aJIEKBATHICTh MAaTEMaTHYHKUX MOJICJICH, K PO3POOICHO B PE3yJIBTaTi TCOPETUYHUX JAOCI/KEHD.

3a pe3yJIbTaTaMi BUKOHAHUX €KCIIEPUMEHTATbHIX JO0C/TI/KEHb MOJKHA CTBEP/IKYBATH PO KOPHUCHICTH iX 3aCTOCYBAHHS JIJIST IHKEHEPHIX
PO3paxyHKiB MPH CTBOPEHHI HOBHX TEXHIYHUX 3aC00iB /st 30UPAHHST BPOKAIO CLIBCHKOTOCTIONAPCHKIX KYJIBTYDP METOIOM 00UiCYBaHHS POC-
JINH Ha KOPEHi.

Kiouoi ciioBa: obuicyBajibHa JKHUBapKa, TEXHOJIOTIsI 0OUiCyBaHHSI POCIUH Ha KOPEHi, JbOH OJIHHWH, OMTUMAIbHI KOHCTPYKTHBHO-
PEKUMHI IIapaMeTpu.
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PO3POBJIEHHSA EKCIUIVATAIIITHUX BUMOT /10 CAMOXIJTHUX 3EPHO3BUPAJIbHUX KOMBAVHIB
3 MOKJIMBOCTAMMU MOBIJIbHUX EHEPTO3ACOBIB (p. 60-70)

B. O. lleiiuenko, A. 5I. Kyspmuu, B. I. Heqosecos, M. M. Anensik, O. 1. Binosox, B. B. llleBuyk, T. O. KytkoBenpka,
M. M. lllmuibka

JloCIiIZKEHO MOKIIMBICTD BUKOPUCTAHHS TITaci 3epHO30MPaIbHIX KOMOANHIB B IKOCTI MOGIIBHOTO eHeprozacoly. Po3pobiieno ekciryara-
I[{iTHI BUMOTH 10 MOOIJIBHUX €HEPrOTEXHOJIOTTYHUX 3aCO0IB 3arajIbHOTO TIPU3HAYEHHS.

JlocTipKeHO TSITOBO-34iMHI XapaKTEPHCTHKI 3¢pHO36HPATLHOTO KOMOAiiHA 3 IalTePOM, IO 30iTBIITY€E TATOBE 3YCUILIS.

OTpUMaHO TEOPETUYHI 3AJIEIKHOCTI IBUAKOCTI PyXy, MOTYKHOCTI Ha TaKy, MHTOMUX BUTPAT MajuBa Ta KoedillieHTa HABAHTaKEHHS HA
KOJIeCa HAIPSIMHOTO MOCTa BiJl TATOBOTO 3yCHJLIISI HA TAKY €HEPrOTEXHOJIOTIYHOTO 3aC00Y.

BinMmidero, 110 BUKOPUCTAHHST KEDOBAHOTO MOCTA 3 BEyYUMU KOJIECAMIU 3MEHIITYE GYKCYBaHHSI PYIIiiB €HEProTEXHOJIOTYHOTO0 3ac00y. 3a
piBHs OykcyBaHHs pyiniiB 10 16 % eHeprosaci6, o6maiHaHuil KEPOBAHKM MOCTOM 3 BELYUMMHE KOJIECAMH, PO3BUBAE TATOBE 3yCHJISA HA TaKy
110 40 kH. 3a yMOB mprBOy MOCTa Bijl MaricTpasi rizpoob’eMHol TpaHCMicii MBUIAKICTH pyXy eHeprodacoby 3mentnyetbest na 17,9 %, 28,5 %,
35,9 % Tta 49,0 % BignosinHo Ha I, IT, IIT Ta IV nepenayax KOpoOKU mepeMiHHKX TIepefad BEAYIOro MocTa.

[ToTysKHiCTh Ha TaKy eHeproszaco0y 30LIbIIYETbCSA BHACTIZOK Bianosignoro s6imbients Tsrosoro dycuuist: na 111 mepegaui 3a Ts1-
roBoro 3ycwuisi B Mexax 35-40 kH, moryskHicth Ha raky ckiazae 68—75kBr. 3a takux yMOB MUTOMI BHUTPATH TAJMBa CTAHOBJSTH
430-460 r/xB1-roa 3a mBuakocti pyxy 3aco0y B meskax 1,9—-1,95 m/c.

Busnaueno Mesxi aMiHeHHs KoedillienTa HaBaHTAKEHHS Ha KoJreca HarmpsiMHOTo Mocta (He Metiire 0,2), 3a SIKIX 3a6e3Mey€eThCsT BUKOHAH-
HS1 BUMOT KEPOBAHOCTI €HEPro3acooy.

Beranosseno nutomi Butpatn namusa (540—580 r/kBT-ron) 3epHO30MpanbHOrO KoMbaiitHa 3 IPOIyCKHO 3aaTHiCTIO 9—11 KT/C 32 yMOB
#Oro BUKOPUCTAHHS B IKOCTI €HEProTeXHOJIOTIYHOr0 3aco0y 3a mBuaKocTi pyxy 1,7-2,1 M/c ta taroBomy 3ycuii Ha raky 24—33 kH.

Kmouosi cmoBa: 3epHo36upanbHuii KomOaiiH, eHeproTexHONOriuHMi 3acib, eKcruryartaiiiii BUMOTH, TSATOBO-3UiNHI BJIACTHBOCTI,
ajanrep.
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PO3POBKA AJAIITUBHOT'O METOZY PEI'YJIIOBAHHSI KOM®OPTHOCTI KOPCETY 3A TAPAMETPAMU
IJEHTU®IKAIII KOHCTPYKTUBHHUX 30H (p. 71-81)

A. JI. Caagincpka, O. I1. Cuporenko, B. B. Muiia, O. M. JlToM6poBchKa

JTOCJI/UKEHO BIUIMB MOJEJIOIYOT0 eheKTy KOHCTPYKTUBHUX 30H KOPCETY 1M00yTOBOrO IpU3HAYeHHsI Ha 3abe3ledeHHs ioro koMgopt-
HocTi. Beramnosieno, 1Mo KOHCTPYKTHBHA OYI0Ba KOPCETY CYTTEBO 3MIHIOETHCS Bifl BEJMUMHI MOJETIOIOUOTO e(eKTY Ha PI3HUX MIISTHKAX
topcy. IIpu 1boMy MexaHi3M 3acTOCYBaHHS 30HAJIBHOI AaHTPOIIOMETPUYHOI KOPEKI[i TOPCY 3MIiHIOETHCS B 3aJI€KHOCTI Bifi KOM(POPTHOCTI
Mmarepiasis. JloBezeHo, 110 MOphOJIOTIuHI TTapaMeTpr 30H KiHOYOTr0 TOPCY BIUIMBAIOTH HA CIIOCOOH Ta TTapaMeTpr (hOPMOYTBOPEHHS THIIOBUX
YJIeHyBaHb KOPCETY.



3aBISIKI IIOMY CTAJIO MOKJIMBUM aHATITUYHO OOTPYHTYBATH €PrOHOMIUHI MAPaMETPU MOJIETIOI0YOr0 e(eKTY B CHCTEMI «KOPCET — TOPC»
JUTS IHTePaKTUBHOTO KOHCTPYIOBAHHS CUJIYeTHUX KOHCTPYKIiH. ExcriepuMeHTanIbHUME JOC/I/IKEeHHAMHY I ITBep/KeHa IUCIepCist TOUOK KOH-
CTPYKTHBHUX 30H B Jliarazorax Mopgosoriannx Tuis. [Tokazano, Mo parionaabHIi BapiaHT MoeHaHHsT TeXHOMOTIYHUX MO/LYJTiB 3a0e31euye
po3MipHy TpaHchOpPMAIIiI0 30H KopceTa crnocoGoM IpyIyBaHHs. 30KpeMa BCTAHOBJIEHO TEPCIEKTUBHICTD apantaiii KoMOiHOBaHOI hopmu
KOpCeTy /10 iHuBifyaabHoro THITy (irypn.

Ile no3BOIsIE CTBEP/PKYBATH PO MOXKJIMBICTD A/IAIITUBHOTO PETYJIIOBAHHS BiUYTTS KOM(OPTY B KOPCETI IUISIXOM IOEHAHHS 30HAJb-
HO-MO/LYJIbHOI MOJI€eJIi aHTPOIIOMETPHYHUX O3HAK 1 TpaHcdopMmaltii Moesi004nx eeKTiB B TEXHOJIOTIYHIX MOJLYJISIX.

I[Tokazano, MO TEXHOJIOTIYHNIT MOYJb YAITKH OI0CTHE 3abe3Mmedye TOiBapiaHTHICTh 00’€My TPYIHOI 3aJI031 32 PAXyHOK BEPTHKATBHIX
Ta TOPU30HTAJILHUX YWIEHYBaHb. TeXHOJIOTIYHUIT MO/LYJIb OSICY-KOPCETY, OKPIM BJIACTHBOCTEI OCHOBHUX MaTepiaJliB, BpaXOBY€ KapKacHi eJie-
mentu. Ile mpusBoauTh 10 (ikcarii GasKaHOTO MOIEMIOI0UOTO ehEKTY.

Takum 4MHOM, € Ti/ICTABU CTBEP/PKYBATH, 1110 BIIPOBA/IKEHHS HOBOTO TUITY KOHCTPYKIIil KOPCETY ITiIBUIUTD IPOYKTUBHICTD MPOEKTHUX
pobit. IpakTuuna KOMMOPTHICTH 3aIPOINOHOBAHNX TEXHOJOTIYHUX PillleHb 3a0€31eUNTh CKOPOUEHHsT KIJIbKOCTI TUTIOPO3MIPiB KOPCETIB, SIKi
3a piBHEM KOMGOPTY € YHIBEpCATbHUMU [JTsT CYMi>KHUX PO3MipiB.

KmoyoBi cioBa: KoM(pOPTHICTb KOPCETY, MOJIETIOUNIT eeKT, KOHCTPYKTUBHA 30Ha, MOP(MOIOriYHUIT THII, A TUBHUIN METO/.
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PO3POBKA METOAUKU AJOCJLZKEHHA AKOCTI IPOBHUX BIZIBUTKIB IINMPOBOI'O TA
O®CETHOIO JPYKY HATO®POKAPTOHI (p. 81-89)

C. €. Xamgzkunosa, C. @. I'nBenko

CrpiMKuil pO3BUTOK TH(POBOTO APYKY Ta TOMYJISIPHICTh BUTOTOBJIECHHSI YIAKOBOK 3 TO(POKAPTOHY CHOHYKA€ BUPOOHUKIB [0 /-
BUILEHHS SKOCTI IpoayKitii. ToMy NpoBeaeHHsT JOCAIKEHb SKOCTI BIAOUTKIB 1M(pPOBOro APYKY i3 BUKOPUCTAHHAM CYyYaCHUK METOAUK
BU3HAYEHHST KBAJIIMETPUYHUX MOKA3HUKIB € BKJIMBUM, SK IS CHOKUBAYiB, TaK i BUPOOHUKIB mpoaykitii. JlOC/TiIKEHHIO Misraimn
BiZOUTKY, OTpUMaHi Ha MaumiHi crpymenesoro apyky Durst Rho 1312. Ipykysanus saificaiosanu dapbamu CMYK+Light Cyan+Light
Magenta (Ascrpis)+Light Cyan+Light Magenta. Binbutku orpumyBanu 6€3M0cepelHbO Ha ' ATHIIAPOBOMY TO(hPOBAHOMY KapTOHi, BUKO-
PHUCTOBYIOUH TeXHOJIOTiI0 post print. Takosk ApyKkyBaHHS 37ilicCHIOBAIN Ha JaifHepi 3 HACTYITHUM TIPUKAIIMPOBYBAHHSIM HOTO /10 DIIIOTHH-
ry (TexHoJioris preprint).

Onmncano METOAMKY BU3HAYEHHS KBATIMETPUYHUX IOKA3HUKIB BIIOUTKIB, 30KPEMa ONTUYHOI MIiTILHOCTI, TPUPOCTY TOHATBHOCTI PACTPO-
BOTO 300paskeHHsl, KOJIbOPOBIATBOPEHHS, PO3/IIBHOI 3/IaTHOCTI, CTabIIBHOCTI APYKY Ha BiAOUTKAX i B POIEC] APYKYBAHHS, CBITIOCTIHKOCTI.
3ailicHeHO ONiHIBAaHHA SKOCTI BITOUTKIB BiAMoBiaHO 10 BuMOT ctanxapty [SO/TS15311-2:2018. TIpoBeeHo IOPiBHAHHS SKOCTI BitOUTKIB
mudposoro Ta odceTHOTO APYKY. BeranosieHo, mo mmdposa TeXHOIOTIS post-print Ha ' saTumapoBoMy rodpokapTtori BE Ta pre-print ma
kaproni GD180 3abe3neuyoTh 0AMHAKOBI TapaMeTpu AKoCTi BigOUTKiB. Ile 30KkpeMa Takuii II0KasHUK SIKOCTI, IK BIITBOPEHHSI TOHIB pacTpo-
BUX 300paskeHb, ONITUYHA IIIBHICTH, PI3HUIIS KOJIBOPIB, CTablabHICTD APYyKyBaHH:A. He3HauHi BiAXMIEHHST MA€ MOKAa3HUK PO3ALIBHOCTI IPYKY
Ha BiIOUTKAX.

BusisJieHo, 1110 kosiboponepeaada odcetHux BiabuTkis uima (Ha 10 %), Hixk y BigOUTKiB 1111hpOBOTO APYKY, BUTOTOBJIEHHUX 32 TEXHOJIOTIEI0
pre-print. Odcernuii apyk 3abesredye TakoK OLIBILY po3aibHy 3aaTHicTh (Ha 93 sinii/cMm), Hixk nndposuii. IIpore 3a mapamerpom ctabiib-
HOCTI JIPYKY Ta Pi3HUIL KOJbOPIB, BIAOMTKU CTPYMEHEBOIO JAPYKY MOCTYHAIOThCsE odeeTHiii Textosorii. Bigbutku nudpoBoro ApyKy MaioTh
no6py caitaoriiikicts (y 10—20 pasis kpamty, HiK y BITOUTKIB 0pCeTHOrO APYKY).

KiiouoBi caoBa: 1ndposuii ta oceTHUI APYK, SITHITAPOBUI rOGPOKApTOH, pre-print , post-print, sikicTb BiOUTKIB.
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BU3HAYEHHSA PE;KMMHHNX TAPAMETPIB IIOBEPXHEBOI'O OUHNINEHHS B;JKUBAHOI JEPEBMHI
TOJMKO®PE3EPHUM IHCTPYMEHTOM (p. 89-97)

C. B. Iaiiga, O. A. Kiiiko

Busisiieno npobsiemy HeeheKTHBHOTO BUKOPUCTAHHS BkuBaHoi fiepesrtn (BK/T) y TeXHOMOTIYHIX TIporiecax AepeBooOpOoOKH, K MOTEH-
iifiHOrO pecypey, yepes noBepxHeBe 3a0pyAHeH s, 3alPONOHOBAHO BapiaHT BUPIIIEHHs 1tiei pobsemu muisixom ounnenns BXK/ mexanizo-
BaHUM CII0COOOM, 30KPEMA 3 BUKOPUCTAHHSAM TOIKOMPE3EPHOTO IHCTPYMEHTY — 32 PaXyHOK BUOOPY BEJIMYNHU HATATY Ta IIBUAKOCTI MOIAYi.
BusHaueHO BIJIMEB HaTATy roakodpes 10 06pobIeHHs Ha TIMOMHY OYMIIEHHS 3a0pyIHEHNX MOBepXoHb 3arotoBok i3 BIK/I. Chopmosana
MOJIesIb KOHTaKTy ToJikodpesu 1o 3abpyanenoi nosepxui BJK/I nama smory onmcatu cyTh crioco0y OUUINEHHs MM iHCTpyMeHTOM. BusiBiieHo,
1[0 TIMGUHA APy, SKUH 3HIMAEThCS IPOTUHKOIO TOIKO(MPE3H, 3MEHIIYEThCS 13 301IbIIEHHSIM Bi/ICTaHI 10 3aBepIIeHHS pisaHHs. [100y10BaHO
HOMOTpaMy, SIKa JIa€ 3MOTY BU3HAYUTU 3MiHY MepeIHbOTO KyTa Bijl BEJIMYMHN HATATY rosikodpe3n. 3HA0un Mepe/Hiil KyT, B TIeBHOMY MicIti
JOTHKY TOJIKU Ha [Iy3i KOHTAKTY, MOKEMO BIU3HAUMTH TOBIMHY OYUIIEHHSI, 1[0 BaK/IMBO /ISl IIPAKTUKY, 30KPEMa [IPU HATATY 4,5 MM TOBIIHHA
3HSATOTO MaTepiary Moxke CTaHOBUTH 3,46 MM. OziepskaHo aieKBaTHY perpeciiiiy Mo/esb, aHasIi3 Koedilli€HTIB K01 3aCBi[UNB CYTTEBUII BIINB
narsary (+0,895) Ha rmbuHy ounIeHHs, Hix mBUAKiCTh mogadi (+0,256). Po3pobiiena Mojiesib 103BOJISAE 3AIHCHIOBATH IPOTHO3YBAHHSI TOB-
IMHY APy, KNI 3HIMAEThCS 1Tst 3a0e3TedeH s HeoOXiHOT uncToTH Aepes’siHoi nosepxHi BIK/I. ChopMyIboBaHO MPaKTUYHI PEKOMEHAALIT
MIO/I0 PEKUMIB POOOTH TONKO(PE3EPHOTo BeperaTa: MIBUAKICTh mogaui Mae cranoBut 10—12 m/xB, Hatsar — 0,5—5,0 MM, 1110 3a6€311€4UTD,
3aJI€KHO BiJ[ TIOPO/IH, TBEPAOCTI MaTepiany Ta BuAy noBepxuesoro 3abpyanentst BJK/, susrrs nosepxuesoro mapy toBumnoio 0,4—4,0 mm.
3anporoHOBAHO PAIIOHATBHUN HATAT TOJKOMPE3N JJisi BUPOOHUUYMX YMOB 2,5 MM, 1110 3a6e31euye rIMONHY OUUIIeH s 3a0pY/AHEHUX TOBEp-
XOHb B Jiana3oni 1,8—2,2 mMm.

KiiouoBi ciioBa: BkiBaHa JiepeBHHa, IiepepoOKa JAePeBUHH, AePEBUHO3HABCTBO Ta TEXHOJIOTII, roJKO(Mpe3N, 3aJIUIIKK JIEPEBIHH, TIepe-
pobKka BifxoziB.
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AHAJII3 BIINBY CUCTEMHOI KOOPIMHAIIII 3BAPIOBAJIBHUX POBIT HA PIBEHb SIKOCTI
3’€JIHAHD (p. 98-109)

O. A. T'aeBcokuii, B. B. KBacuuupkuii, B. O. laescokuii, K. O. 3Bopukin

Heo6xigHicTh KOOpAMHAIIT 3BaPIOBATBHUX POOIT BUKJIMKAaHA 3HAYHUMU PUSMKAMU HEBUKOHAHHS BUMOT /10 3BapHUX 3’€/iHaHb. Bizomo, o
3aCTOCYBAHHsI CTAHIAPTIB KOOPAMHAIT 3BapIOBATBHIX POGIT BIOPSIIKOBYE MiSTHHICTD TI0 320€3MEeYeHHIO SIKOCT] 3BaPIOBAHHS, M0 TTO3UTHBHO
CIPUAMAETHCA 3aMOBHUKAMM Ta IHIMMMU 3allikaBJaeHuMu cTtopoHamu. OHaK BIUIMB CHCTEMHOI KOOPAMHAIIT B 3BapioBaHHi Ha 00’€KTUBHI
TIOKA3HUKY PIiBHS SIKOCTI 3BaPHUX 3'€HAHD ¥ BHPOOHUIITBI MTOTPEOYE BIUBUECHHS.

[TopiBHSAILHOMY CTaTHCTUYHOTO aHaJMi3y BILIMBY CHCTEMHOI KOOpJAMHAIl 3BaplOBaJbHUX POOIT Ha PiBEHb SKOCTI 3BAPHUX 3'€HAHD
nepeyBaja IpoIEeCHO-OPIEHTOBAaHA PO3POOKA 1 BIPOBAKEHHsT KOMILIEKCY MPOIEAYP KOOPAMHALI] 3BapIOBANBHUX POOIT y BUPOOHUIITBO
3BApHUX paM. 3arpoMoOHOBaHA CXeMa B3aEMOIiT Ta KIacudikallis mporeayp KoOpAnHaIlii B 3BapioBanHi. [Iporenypn moxiseni Ha Tpu Tpymnu.
JTo nepIoi rpynu BijiHece i IpoIely pu JOBrOCTPOKOBOTO 3a0€3IIeUeHH s IKOCTI 3BapioBaHHs. /[pyra rpyna — npotieypu 3abe3nedeHHst sKOoCTi
3BapioBaHus Mpu BUKoHanHi 3asBku (3amosuenns, Kornrpakry). Tpetio rpyiy hopMyoTh Tporeypu 3abe3nedeHnst Ta TOMIIIeHHs STKOCTI
3BapioBatis 3'eHants. Peasizailiss HOpMaTHBHO OPIEHTOBAHOIO BMICTY MpOIe/yp 3abe3nedye JA0MycK IepcoHaty HeoOXiaHoi Kasigikartii,
3aCTOCYBAHHSI Bi/IOBITHOTO 3BAPIOBAJILHOTO YCTATKYBAHHST, MATEPiaJIiB, TEXHIYHOT JOKYMEHTAIlil, TepMiaHOT 06POOKH, TEXHIYHOTO KOHTPOJIIO.
Bce 11e B kOMIITEKCI 3a6e3MMevy€e BUKOHAHHSI BIMOT /10 3BAPHOTO 3 €THAHHSI 3/[aHO1 TOBIIHI OCHOBHOTO METAIY, THITY 3'€IHAHHS 1 TITBa.

Ha BupoGHUITBi GyJiu 0TpUMaHi faHi 1po PiBeHb SIKOCTI 3BAPHUX PaM 0 BIPOBA/KEHHsI Ta MICJIsi BIPOBA/UKEHHST MIsKHAPOJHUX CTaH-
JapTiB KOOPAMHAII] 3BaplOBaTbHIX POOIT. 3 3aCTOCYBaHHAM KOHTPOIbHIX KapT [Ilyxapra mokasano, 1o 3a6e3neIeH st SKOCTi IUISTXOM KOOp-
JIMHAIIT 3BapIOBATIbHUX POOIT I03BOJISIE CTAbIII3yBaTH TIPOIEC 3BAPIOBAHHS, [IEPEBOJISIYM HOTO B CTATHYHO KEPOBAHUIT CTAaH TIPU JIBOPA3OBOMY
3HIDKEHHI YaCTKH HEBIATIOBIAHNUX OJIMHUIIb Y BUOGIpII.

Kir040Bi ci10Ba: 3BapioBaiHsI, KOOPIMHAIIISI 3BaPIOBATBHIX POOIT, 326€3MeUeHHS SIKOCTI, CTATUCTIHIHITH KOHTPOJIb, TIPOTIECHH TT/IXI]L.
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MMPOTHO3YBAHHSA ®OPMOYTBOPEHHS TETAJIEN 3 ®JIAHIIEM TA OCbOBUM BI/IPOCTOM
B ITIPOIIECI KOMBIHOBAHOTO CYMIIIEHOT O PAIIAJIbHO-TIPAMOI'O BUJIABJIIOBAHHS (p. 110-117)

H. C. Ipyaxiua, JI. I. AnieBa, O. €. Mapkos, X. B. Mauriii, JI. II. Cyxosipceka, M. M. Ky3sHenos

3anporoHOBaHO y SKOCTI PO3PAXYHKOBUX CXEM MPOIECY KOMOIHOBAHOTO CYMIIIEHOTO Pajlia/ibHO-IIPSMOTO BHABJIIOBAHHS JeTaaeil
3 (bJ1aHIIeM Ta OCBOBUM BizfipocTkoM BukopuctoByBaTi PC-1 (3 HasgBHicTIo Tpamereiganbnoro Moayst) ta PC-1a (3 mpsaMokyTHUME Kinema-
THUYHUME MO/ IIMI ). BUKOpUCTaHHS TpAIleleiaibHOro KIHEMATHYHOTO MOJLYJIst IO3BOJISIE OIIMCATU XapPAKTEPHI 30H1 Teuil MeTary, HabJmKe-
Hi 10 PeaJIbHOTO MPOTIKAHHS MPOIECY HA OCHOBI BUKPHUBJIEHHS KOOP/MHATHHX CiTOK. Ha OCHOBI €eHepreTnuHOro MeTo/ly OTPUMAHO BEJIMUNHI
TIPUBEIEHOTO TUCKY Zie(pOPMYBAHHS 13 BUKOPUCTAHHSIM BEPXHBOI OI[IHKHU TTOTYKHOCTI CHJT IehOPMYBAHHS BCEPEIMHI TPAIelliiJalbHOTO KiHe-
MaTHYHOTO MOzyJist. OnTUMI3allist IPOBOIUTHCS 3a TapaMeTpoM Ry, 110 BU3HAYAE MOJIOKEHHS TTOBEPXHI PO3IMO/LTY Tedii MeTasy B OCbOBUI
BiZIpoCTOK Ta (hraniieBy 30Hy. [IpoBesiero MOPiBHAIBHNIT aHAI3 TEOPETHYHNX PO3PAXyHKiB BEJIMUNHN IIPUBEEHOTO THCKY Ae(hOPMYyBaHHS Ta
BJIUB FeOMETPUYHUX CIIBBiIHOIIEHb Ta YMOB TePTsl Ha AKICHI Ta KiNbKiCHI BIIMIHHOCTI B XapaKkTepi 3MiHeHHsa oTpUMaHuX kpusux. Ilepesu-
MIEHHST IAHNUX TI0/I0 OIIHKI CUJIOBOTO peknmy 3a cxemoio PC-1a no BisHomenHo 10 po3paxynkis 3a cxemoio PC-1 moske mocsiratn 50 % Ta
BKa3ye Ha pallioHaJbHICTh BUKOPUCTAHHSA OCTaHHBOI. Lle MosiCHIOEThCsT 0OMEKEHHSIM Y BUKOPUCTAHHI onTiMizanil (BiACyTHICTb onTuMisaitii
BHCOTH Ocepe/Ky jeopMaliii) 3a CXeMOI0, [0 MiCTHTb eJIeMeHTapHI MPIMOKYTHI KiHeMaTH4YHi MOtyJii. BifIXnieHHs: TeopeTHYHNX PO3paxyH-
KiB Bijl eKCIIePUMEHTAIIbHO OTPUMAHKX IIPUPOCTIB OCLOBOTO Bi[pocTKa He mepenuiitye 7—10 %, 110 BKadye Ha MPaBOMiPHICTb BUKOPUCTAHHS
pospaxynkoBoi cxemu PC-1 3 tpamneniizaabHuM KiHeMaTUYHUM MOJyJieM. TakuM 4MHOM, MOXKHA CTBEP/UKYBATH PO IIPABOMIPHICTb BH3HA-
YeHHS TOJIOKeHHs TPAHUI MOBEPXHI PO3MOJITy Tedil MeTamxy y OChOBMIl BiZIPOCTOK i (hyraHIieBy 30HY Ta OTPUMAHOI B pe3yJbTaTi OIiHKN
(opmoyTBOpenHs HaniBhabpuKar.

Km040Bi c;10Ba: MO/ICTIOBAHHS IIPOIECiB KOMOIHOBAHOTO BUAABJIIOBAHHST, KIHEMATUYHUIL MOLYJIb, CHEPIETUYHIIT METOJ, (HOPMOYTBOPEH-
Hs1 HanmiBabpuKary.
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BJOCKOHAJIEHHA TEIIVIOBOTO METOAY OINIHKHN TEXHIYHOI'O CTAHY HIAIIWITHUKIB KOYEHHS
3A KPUTEPIEM HIBUIKOCTI HATPIBY (p. 118-126)

H. O. Ilepersika, K. @. Bopsik, O. B. Batpenko

3aIpoIOHOBAHO BJIOCKOHAJIEHUIT METO/{ IACHBHOI'O TEIJIOBOIO KOHTPOJIIO /ISt ONIEPATUBHOI OLIHKU TEXHIYHOTO CTaHy MiAIIUITHUKIB KO-
YeHHs, 3ACHOBAHWH Ha TOCTi/PKEH] MIBUIKOCTI HATPIBY MiANTUITHIKA. EMITIpIYHNM NIJISTXOM BU3HAUEH] 3HAYEHHS MIBU/IKOCTI HATPIBY KYJIBKO-
BUX, POJINKOBUX 1 KOHIYHUX ITi/IITUITHIKIB KOYEHHsI, 2 TAKOK CEeNapaTopiB KyabkoBuX. [lokazano, 1o oTpuMani AMCKPETHI TPAHUYHI 3HAYEHHS
HIBU/IKOCTI HATPIBY B PEKMMI PETYJISIPHOTO HATPIBY MEXaHIYHUX PEAYKTOPIB MPU CTEHIAOBUX BUMPOOYBAHHSX TPUAATHI JISI 3aCTOCYBAHHS
B SIKOCTI JIIaTHOCTUYHOTO KPUTEPIIO IS MiIMUITHIKIB KOUeHHs. 32 KPUTEPIEM TMBUIKOCTI HATPIBY IS MEXaHIYHUX PEIYKTOPIB MOKIIIBO
BUKOHATU OIEPATUBHY OLIHKY TEXHIUHOTO CTaHy Ii/[IMITHUKIB KOYEHHs PISHUX THUIIB HiJ| yac (DYHKIIOHYBAHHS Pi3HOrO 3a IPU3HAYECHHIM
obsasHanHs. BeTaHOBIEHO, 10 TSI M AIMNITHIKIB KOYEHHS, SIKi 3HAXOSTHCS B MPAIE3IATHOMY TEXHITHOMY CTaHi, 3HAYEHHSI MIBIAKOCTI Ha-
rpiBY B peskuMi peryJsisipHoro HarpiBy He repesuirye 1 °C/xB. OTpumane 3Ha4eHHsI Bi/IMOBI/IA€ AIarHOCTUYHOMY KPUTEPIIO IBUKOCTI HATPIBY
MeXaHIYHUX PeyKTOPIB B TIpalesfiaTHoMy TexHiunomy crani 9,<1,1 °C/xB. Bukopucranns AiarHoCTUYHOTO MapaMeTpa IBHIKOCTI HarpiBy
B PEKUMi PEryJsIPHOTO HArpiBy [a€ 3MOTY BUPINIEHHS MPOOJIEMU JTOBIOTPHBAIOCTI KOHTPOJIO TEXHIYHOTO CTAHY IHAIMMITHUKA KOYEHHS



TETJIOBUM METOJIOM. 3aB/SIKH CKOPOYEHHIO Y 4 pa3y yacy Ha HpOle/ypy KOHTPOJIS 33 BIOCKOHAJIEHNM METO/IOM TeIllJIOBOTO HepyHHiBHOTO
KOHTPOJIIO BiIOYIEThCs BHIKEHHS EKCILTyaTalliiHUX BUTPAT 32 PAXYHOK MOKJIMBOCTI 3/[iiiCHEHHSI TOTOYHOTO KOHTPOJIIO MiAIUITHUKIB KOUEH-
HsT Ha T04YaTKy (hYHKIIOHYBaHHs o6magnantst. TAKOXK MiATBEP/KEHO, MO MBU/KICTH HATPIBY MiIIMMITHUKIB KOYEHHST B PEKUMI PEryJIsIpHOTO
HarpiBy Ge3mocepeIHbO 3ATEKIUT Bijl iX TEXHIYHOTO CTAHY i HE 3aJIEKIUTh Bijl IEPENAHOTO HABAHTAKEHHSI Ta PEKUMY POOOTH THAITUITHUKOBUX
By3JIiB TEXHOJIOTIYHOTO 06IaIHAHHS. 3alPOTIOHOBAHUIT METO/l MOKe GYTH 3aCTOCOBAHMUIT B CHCTEMI TEXHIYHOTO 0OCIYTOBYBaHHS 3a (haKTHd-
HUIM CTaHOM OOJIJIHAHHST [I/IST OTIEPATUBHOTO KOHTPOJIIO MIIINITHIKIB KOYEHHSI.

Komo4oBi ciioBa: nmacBHUIT METO/I, TEIJIOBUI KOHTPOJIb, Mi/INNITHIK KOUEHHSI, TEXHIYHNI CTaH, HIBU/IKICTh HArPiBY.
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BUSIBJIEHHS 3MIH JIFIKOBOI I'YMU JOLTbHUX ATIAPATIB B IIPOIIECI BUIIPOBYBAHHS
1 B BUPOBHHUYMX YMOBAX (p. 127-137)

A. II. ITaxiii, A. O. Haymenko, A. II. Iamiii, C. A. 3onorapsoBa, A. I1. 3omxorapsos, JI. O. Tapacenko, O. JI. Heuunopenxo,
JI. I. ¥Yabko, O. M. Kanamnuk, 10. B. Mycienko

[liilikoBa rymMa — €IUMHUIl KOMIIOHEHT 3 YChOTO JOLTLHOrO OOJIaJIHAHHS, SIKMH 3HAXOAUTHCS B 0E3M0CEPENHPOMY KOHTAKTI 3 TBApHHAMU.
3aBanHs TOJNATAE Y BCTAHOBJEHHI AKICHUX TEXHIKO-TEXHOJOTIYHNX XapaKTePUCTHUK MIHKOBOI TyMM JI0iIbHNX amapaTi. Beranosieno, mo
miiikoBa ryma micast 600—650 rouH HarpaifoBaHHs Ma€ 3Ha4HUi fianazon nporuHanss (5,510,03-3,7+0,04 mm) Ta medopmartii mpu-
cockn (1,3£0,02-3,5£0,05 Mmm). BusiBjieno 1mo3uTHBHY KOPEJSIIIHY 3al€KHICTh MK eJacTudHicTio JAifikoBoi rymu ta gedopmariieio ii
npucocku (r=+0,948).

MeTo10M TIPOIYCKaHHSI eJIeKTPUYHOTO PO3Psily HaJIaHO OIIiHKY II[0/I0 TOTOBHOCTI JIIFIKOBOI T'YMHU /{0 BUKOPUCTAHHS 3 BCTAHOBJICHHAM /IS
rymu 171 00.041A AO «Bpaigias» koedinienty sapiaii (v<10 %), 1110 fa€ 3MOry OIHUTHU SKICTb BUPOOY.

Beranosiieno, 1mo 3mina Macu i 06’emy aifikoux rym 3a 72 rogunu BBy piguan CKP-3 npu t=150 °C nepeBuiyorh Giibin Hix
B 2,5 pasu MOKa3HUKH, OTPUMaHi 1pu KOHTaKTi 3 pizmnoio Ckaiigpos LD-4. BeranosiieHo O3UTHBHY KOPEJISIIHHY 3aJ€KHICTh MK Macoio
HMIHKOBUX TyM Ta ix 06’emoM (r=+0,965).

Bussiieno, mo npu Hatary rymu B giarnasoni sig 0 1o 90 H tpusanicts Brpatu gedopmaiiii 06010HKN AIIKOBOT TyMK HeTpuBaa i cTa-
Hosutb 0,05-0,06 c. 3i 36inbieHHAM TepMiHy eKeruryaTanii AifikoBoi rymu 10 4 micsuis BigdysaeTbest 3Mennienss il narsry 3 56—60 H g0
43—45 H, 110 HeraTnuBHO MO3HAYAETHCST HA MAKCUMAJIBHIN TBUIKOCTI MOJIOKOBUBE/IEHHSI — BOHA 3HIKYEThCst Y 1,5 pasa.

BCTaHOBJIEHO TIO3UTUBHY KOPEJAINHY 3aJI€KHICTh MisK TEPMIHOM eKCILTyaTallil JiIHKoBOi rymu Ta piBHeM ii GakTepiaibHOro obciMeHiH-
g (r=+0,960).
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