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DEVISING MANUFACTURING TECHNIQUES

TO CONTROL THE PROCESS OF ZONAL
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A method of physical modeling was applied to study the effect of
external actions on the processes of crystallization and the formation
of the structure of ingots. A brief review of existing hypotheses about
the evolution of physical, structural, and chemical heterogeneities in
large steel ingots is given. The parameters of the structure and the
two-phase zone have been determined, as well as the nature of the
distribution of segregated materials along the cross-section of ingots,
depending on the conditions of their curing. The decisive importance
of convective and capillary mass transfer in the interdendritic chan-
nels of hardening ingots on the formation of a zonal heterogeneity at
their cross-section has been proven.

Experimentally, when crystallizing a model environment (cam-
phene), it has been visually confirmed that the flow of segregated
materials in interdendritic channels occurs when a certain amount
of impurities accumulates in them. A clear dependence of the speed
of this flow on the rate of melt crystallization has been established.
With an increase of the hardened part of the melt, the rate of seg-
regated material movement (V) increases while the rate of crys-
tallization (R) decreases due to worsening heat release conditions.
At a certain distance from the ingot’s surface, these rates become
equal, and impurities are carried to the curing border, which is the
main cause of the formation of zonal segregation.

The results reported here show that the evolution of zonal
segregation in ingots can be controlled using various techniques
involving external influence on the hardening melt. This study has
demonstrated that the adjustable intensity of heat removal from an
ingot, as well as the addition of external excess pressure on the hard-
ening melt, could be used as such tools. In the study, to obtain ingots
with a minimum level of chemical heterogeneity, it would suffice to
provide the following conditions for the curing of the alloy: a value
of the alloy crystallization speeds at the level of R;,>9-1072 mm/s,
or external pressure on the free surface of ingots P, > 135 kPa.

The industrial implementation of the reported results could
make it possible to improve the technology of obtaining large black-
smith ingots, provide savings in materials and energy resources,
increase the yield of a suitable metal, and improve its quality.

Keywords: physical modeling, large ingot, zonal segregation,
convective and capillary mass transfer.
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DETERMINING THE WIDTH OF A LAYER CUT WITH
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To predict the workability of a tool structure at the design stage,
it is necessary to calculate the parameters of the cut layer when this
tool is used because the cut layer’s size determines the strength and
dynamic characteristics of the cutting process.

Tt is known that the size and shape of the cut layer are affec-
ted by the allowance cutting scheme embedded in the tool design.
Therefore, the parameters of the cut layer with the tool must be
investigated taking into consideration the actual shapes and location
of the cutting edges of the tool teeth and the cutting scheme with
individual teeth.

Existing analytical dependences on determining the thickness
of the cut layer do not take into consideration the group arrange-
ment of the teeth, which have a different shape and location of their
cutting edges. Therefore, a procedure for determining the thickness
of the cut layer analytically has been proposed, using the exam-
ple of circular saws with multidirectional teeth while taking into
consideration the patterns in the arrangement of the cutting edges
of individual teeth and the real movements of the tool during its
operation.

The proposed procedure makes it possible to determine the pa-
rameters of the layer cut with the tool at both constant and progres-
sive allowance cutting schemes. One can also specify the parameters
of the cut layer at any time of the tool’s operation and analyze the
change in the shape of the slice in time.

Based on the analysis of the parameters of the cut layer, it has
been established that saws with multidirectional teeth do not work
with the entire width of the cutting edge but only in its part, whose
share does not exceed 55 % of the width of the tool.

The procedure reported here could be used to determine the
loading of the cutting tool part with a more complex cutting scheme,
which also includes tools that are operated by the form-generat-
ing method.

Keywords: thickness of the cut layer, circular saw, allowance
cutting scheme, cutting edge, cutting edge shape, multidirectio-
nal teeth.
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Many years of experience in the operation of milking ma-
chines show that milking rubber was and remains a short-lived and
unreliable link in the technological process of machine milking.
During operation, rubber quickly loses its strength and elastic
properties, becomes stiff and less elastic, deforms, and changes
its shape.

The purpose of this study is to identify changes in the tech-
nical parameters of milking rubber under industrial conditions in
order to establish their impact on the milking process. The obtained
results could make it possible to rationally choose the milking
rubber for teat cups, which would ensure an effective milking
process.

During this study’s initial stage, the physical and mechanical
condition of milking rubber was experimentally established at steam
disinfection and as a result of saturating the article with milk fats.
The following stage implied detecting the effect of milking rubber
tension in a teat cup on the speed of milking.

It was established that milking rubber during operation is
actively exposed to milk fat, which leads to the loss of its weight
relative to its original value. On day 1,000 of work, the weight
loss relative to the initial value (100 g), under the washing regime
temperature of 85°C, 50 °C, 35°C, and 20°C, was 1g, 3.3g, 5g,
and 4.2 g, respectively. The dependences have been derived for the
swell mass of milking rubber M on the temperature of washing solu-
tions T and the duration of operation t as a result of saturation with
milk fats.

The dependence of milk yield rate V on the tension force of
milking rubber F in teat cups has been established. Thus, it was
found that when the tension force of milking rubber changes from
25 to 60N, the difference in the average intensity of milk yield is
0.13 kg/min (10.8 %). Regarding the amount of milk yield at the spe-
cified tension, the difference is 0.15 kg (2.5 %). At rubber tension from
60 to 25N, the average milking time increases by 0.46 min (8.3 %).
Thus, it was determined that a milking machine with milking rubber
at different tension over a total milking time would unevenly milk
different parts of the cow’s udder.

The study reported here expands the idea about the technical
and manufacturing characteristics of rubber articles, namely chan-
ges in them at steam disinfection and as a result of saturation with
milk fats.

Keywords: milking rubber, rubber operation, rubber parame-
ters, milk fat, milking speed.
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Decision-making regarding the application of any new structure
at the design stage requires in practice that it should be compared
with the existing one by many indicators. A special feature of the
new design of hydropneumatic suspension is the existence of mov-
able connections (screw and splined) as parts of the hydropneumatic
element. The presence of structural friction in movable connections
requires, in particular, an assessment of the impact of this friction
on the process of oscillations when moving through crossed terrain
based on comparative analysis. The comprehensive estimate chosen
for comparison includes operational properties in terms of ergono-
mics (smooth movement) and adhesion to the support surface (effort
in the contact of wheels with the support surface).

The results of a theoretical study involving a vehicle with pa-
rameters (weight, dimensions) close to armored personnel carriers
BTR70, BTR80, but with hydropneumatic suspensions, demonstra-
ted that when driving on crossed terrain with speeds up to 65 km/h
there is a significant reserve in terms of ergonomics. Regardless of
the presence (absence) of structural friction, at friction coefficients
of up to 0.085. When moving on the surface with large irregularities,
the reserve for the maximum allowable (3 g) acceleration in a driver
seat is 4.708 times (there is no structural friction) and 3.768 times
(structural friction is present). When moving on the surface with
small irregularities, the reserve for the maximum permissible (0.5 g)
acceleration in a driver seat is 2.093 times (there is no structural
friction) and 2.616 times (structural friction is present).

Under the most dangerous modes of movement (at the highest
speeds) when driving over small irregularities, the presence of
structural friction has a positive effect both in terms of ergonomics
and stability. Thus, when driving at a speed of 65.679 km/h, the
minimum clutch margin is 1.4 times greater, and the acceleration is
1.249 times smaller.

Keywords: vehicle, operational properties, smooth movement,
adhesion to the support surface, oscillations, suspension, structu-
ral friction.
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This study aims to develop alternative steering models for the
EV bus. The EV bus uses its energy source from the main 384 VDC
300 Ah battery and the secondary battery with a capacity of
25.8 VDC 100 Ah. The use of energy in this electric bus is divided
into the main components, namely the BLDC motor as the main
drive of 200 kW, 15 kW of air conditioning, 7.5 kW of hydraulic
power steering, a compressor for the air braking system of 4 kW,
and accessory components. The other is 2.4 kW. It is expected that
this 7.5 kW electric power can be reduced by an electric system by
up to 20 %. This research will study the steering system with an
electric power system (EPS) to convert the hydraulic steering sys-
tem (HPS). With this EPS system, it is hoped that controlling the
vehicle’s motion towards the steer by wire will be easier. Initially,
data were collected from the types of large vehicles from various
well-known brands about the steering system used. A large commer-
cial vehicle that purely uses EPS is not yet found. The model deve-
loped for EPS on this electric bus is through the reverse engineering
method by redrawing all the components involved in the previous
steering system. Because this type of EV bus is included in the upper
mid-size class, this paper proposes two new EPS models, namely the
addition of an assist motor on the drag link and on the steering rack.
The links involved in this system are wheel drive, steering column,
lower steering column, rack and pinion gear, assist motor, drop link,
drag link, drop link extension, drag link extension, tie rod, knuckle,
kingpin, tire, axle beam and several others. The values of stiffness,
inertia, and damping of each link will affect the driver’s torque and
the assist motor as a wheel speed function on this electric bus. The
steering structure of the EV bus consists of a truss structure and
a frame structure with a kinematic structure consisting of two four-
bar linkages joined together.

Keywords: assist motor, wheel drive, steering column, pinion,
rack, vehicle speed, torsion motor, truss structure, frame structure,
four-bar linkage.
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A machining process is very dependent on the model created.
The more complicated the model, the greater the design difficul-
ty and the greater the machining process. Reduced production
costs can help a company increase profits. A focus on production
cost can be achieved in a number of ways, the first of which is by
replacing materials or changing the design. It is better to reduce
product costs during the design stage than during the manufac-
turing stage. The main objective of this research is to develop
an application that can recognize features in a CAD program
and calculate the complexity index of shapes in real time. In this
study, the prismatic features and slab features classified by Jong-
Yun Jung were used. The feature recognition method applied in
this study is a hybrid of the rule-based and graph-based methods,
which uses the STL file developed by Sunil and Pande to obtain
all the information needed. Then, the results are extracted from
feature recognition data and are used to calculate the product
complexity index of the model being studied. This study applied
the product complexity index, following the model developed
earlier by El Maraghy. Validation is performed by comparing
the software count with the complexity index calculated with
the STEP method by Hendri and Sholeh et al. This research
develops a program that recognizes features in CAD software
and calculates the index complexity of shapes in real time. This
will allow designers to calculate the expected complexity value
during the design process. As a result, the estimated production
cost can be seen early on. Finally, this software is tested for
calculating the index values for the complexity of a combined
features model. The use of eight slots and eight pockets as
a benchmark scoring for shape produces a more accurate product
complexity index.

Keywords: features, feature recognition, complexity index,
STL file, CAD, manufacturing process.
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This paper reports the improved model design of an auger
thermo-radiation dryer for drying plant-derived pomace under
a low-temperature mode (35...80 °C) to the resulting moisture con-
tent at the level of 8...13 % of solids. The dryer has an adjustable speed
of auger rotation (3..4 min'), of airflow (0.05..0.09 m/s), and is
characterized by the uniform distribution of heat flux. It is equipped
with an energy-saving two-circuit complex that utilizes secondary
energy to heat primary air from 21.1 °C to 28.9 °C. The use of Pel-
tier elements, installed at the heating technical surface of the dryer’s
auger, makes it possible to convert thermal energy into a low-voltage
supply voltage for the autonomous supercharger and exhaust fans.

The duration of pomace drying in the model structure of the
auger thermo-radiation dryer has been determined, in particular
tomato pomace, with an initial content of 75 % of solids, which is
107 min. For apple pomace whose starting content of solids is 65 %,
it is 98 min. For comparison, the duration of the convective drying
of tomato pomace (75 % of solids) is 120 minutes. The drying was
carried out at a temperature of 60 °C to the resulting moisture con-
tent of 10...12 % of solids. Organoleptic evaluation on the example of
tomato pomace confirms the effectiveness of structural solutions in
the auger dryer compared to the convective technique.

The results reported in this study could create conditions for
the further design and implementation of the proposed structure of
thermo-radiation dryer for drying plant-derived pomace involving
an altered heat supply technique and the utilization of secondary
energy. The designed structure of the device makes it possible to
process and preserve the quality properties of plant-derived pomace,
allowing the use of this product for a wide range of foodstuffs.

Keywords: auger thermo-radiation dryer, plant-derived pomace,
drying kinetics, temperature field.
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The modern practice of using vibratory machines when working
with fine-size light-weight seeds is faced with such an undesirable
phenomenon as the impact of aerodynamic forces and moments
on the kinematics of vibrational movement of particles of the seed
mixture fractions.

According to the results of scientific studies devoted to the solu-
tion of this problem, only mathematical models of vibrational move-
ment are used, where the aerodynamic factor is taken into account
as taking the seeds by airflow. This is typical only for cleaning modes
with the rebound of seeds from the vibrating surface. Aerodynamic
forces and moments are present in them only as a force of aerody-
namic resistance. The action of lateral aecrodynamic forces and their
moments are not taken into account. Their consideration allows to
extend the range of action of the aerodynamic factor on the modes
of vibration cleaning (vibroseparation) without rebound (but with
sliding and rolling) which are of greater interest in terms of improv-
ing the efficiency of processing fine-size seeds.

A mathematical model of seed vibration movement taking into
account the action of a complete set of aerodynamic forces (dynamic
resistance forces and lateral aerodynamic forces) and moments was
proposed. This makes it possible to simulate non-lifting modes of
vibrational movement of seeds. A system of algebraic equations
that are linear with respect to the kinematic parameters of seed
movement which was obtained by translating differential equa-

tions of movement into a finite-difference form was presented.
The possibility of numerical solution of equations of movement by
the Euler method was shown. The results of the evaluation of the
model adequacy for the processes of vibration separation of tobac-
co seeds and false flax were presented. As shown by the results of
calculations and experiments, the developed model provides an
increase in the adequacy of the simulation results by 30 % in com-
parison with the model where the aerodynamic factor is not taken
into account.

Keywords: vibratory machines, system of differential equations,
aerodynamic factor, aerodynamic screen, vibrational movement,
light-weight seeds.
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This paper has substantiated the prospect of modeling the pro-
cesses of separating grain mass into fractions as one of the tasks in
the production of high-quality seed material. It has been determined
that this could optimize the parameters of separation processes and
design new working surfaces for its implementation. It is noted
that modeling should take into consideration the influence of the
structural and kinematic parameters of grain cleaning machines, the
physical and mechanical properties of raw materials, the intralayer
processes and forces.

The reported theoretical study has improved the mechani-
cal-mathematical model of grain mass separation in a pseudo-fluidi-
zed bed according to its density. The model establishes a relationship
between the effective coefficient of dynamic viscosity and the den-
sity of particles in the discrete and continuous phases and the volu-
metric concentration of discrete phase particles. At the same time,
the porosity of a fluidized bed has been accounted for, as well as the
longitudinal and transverse angles of inclination of the base surface
to the horizontal plane, the amplitude and frequency of oscillations
of the particles of the continuous phase; the direction angle of oscil-
lations relative to the perpendicular to the base surface.

The adequacy of the improved mechanical-mathematical model
has been confirmed by comparing the experimental and theoretical
results of grain mass fractionation modeling. It was found that the
differences in the density values of the separated fractions of GM
did not exceed 7...8 %, that is, they were within the margin of error.

Tt has been established that the improved model of grain mass
separation in a fluidized bed could be used to determine the rational
values for the parameters of a pneumatic sorting table that is used
for the fractionation of the corresponding seed material. The initial
data, in this case, are the density of the continuous and solid phases
of grain mass, the friction coefficient of the seeds, and the equivalent
radius of the particle. The result of modeling is the rational values
of the amplitude and oscillation frequency of the working surface
of the pneumatic sorting table, and the angles of inclination of the
working surface.

Keywords: mechanical-mathematical model of separation, grain
mass, seed material, fluidized bed.
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The paper discusses the effect of the stirrer and container
rotation direction on the mixing index (Ip). The chaos theory is
the result of an in-depth study of various problems that cannot be
answered by the two previous major theories, namely quantum me-
chanics and the theory of relativity. Effective mixing of the flow area
does not depend on rapid stirring.

This study uses a container with a double stirrer, camera, pro-
grammable logic controller, tachometer, 6 A adapter, and a com-
puter. DC electric motor (25 V) for turning stirrers and housings.
The diameter of the primary and secondary stirrers is Dp=38 mm
and Ds=17 mm. The diameter of the container made of transpa-
rent plastic is Dw=160 mm and height is 170 mm. Primary stirrer
rotation (np)=10 rpm, secondary stirrer rotation (ns)=22.3 rpm,
and container rotation (nw)=13 rpm, the angular velocity of the
container is Qw=360° while the angular speed of the primary
stirrer is Qp=180°. The liquid consists of a mixture of water and
paint (white). For dye, a mixture of water and paint (red) is used.
For testing the Brookfield viscometer, the viscosity of the liquid
and dye is used. The results showed that turning the stirrer in
the opposite direction to the container, there will be stretching,
bending, and folding around the stirrer, and the smallest mixing
index was P2V-b (0.94). In addition, based on the mixing index
value above, the highest mixing effectiveness level is obtained,
namely: P2V-b, P2S-b, P2B-b, P2V-a, P2B-a, and finally P2S-a.
The mixing index is inversely related to the effectiveness level. So
the highest effectiveness level is given by the following treatment:
1) variation rotation (between opposite rotating mixers); 2) oppo-
site rotation (stirrer rotation opposite direction to the container);
3) unidirectional rotation (stirrer rotation in the direction of
the container).

Keywords: mixing index, chaos, stirrer, container, mixing effec-
tiveness, rotation direction.
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The study reported here has revealed the issue related to the
inefficient scaling of the uniformity of jacket model designs in the
processes involving a typical representative as a result of modifica-
tion parameters uncertainty.

A variant has been proposed to synchronize the critical points of
silhouetted allowances by grouping the numeric series in the vector
of choosing the value for an increase in the allowance according to
the characteristics of style varieties. The influence of shape-form-
ing segmentation on the formation of a classifier of the structural
and technological solutions for a jacket has been determined. The
built model to support modification vectors has made it possible
to describe the sequence of procedures execution by the method
of typical representation. The presence of one design category, the
same structural parts, the uniformity of style simplifies the pro-
cesses of choosing and selecting the most characteristic models
of the jacket.

It was found that the morphological combination of attributes of
the physical appearance affects the adjustment of style preferences
in a manufacturer’s products. The parameters for typical segmen-
tation relative to the junction points of the structural zones of the
optimized five-seam prototype design have been defined as the most
influential vectors of jacket modification.

A method for scaling the allowance for free fitting has been
devised on the basis of data from empirical research. An adequate
regression model has been derived for normalizing the silhouette
allowance parameters. The constructed model makes it possible to
scale silhouette structures by changing the increments at the corner
points of the contour according to the prototype of gradation under
an automated mode.

Practical recommendations have been compiled on the param-
eters of zonal-modular modification of silhouette designs of jacket
varieties: a linear character of the state silhouetted transformation
relative to ASi1=5 cm. The normalized parameters for constructing
functional and decorative parts have been proposed.

Keywords: typological series, parameterization, calibration, sil-
houette allowance, normalization method, jacket variety.
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PO3POBKA TEXHOJIOTTYHUX ITPHITOMIB YIIPABJITHHSA ITPOIIECOM YTBOPEHHS 30HAJIBHOT JIIKBAITIT ¥V
BEJINKHUX CTAJIEBUX 3JIMBKAX (c. 6-13)

A. B. Hapiscbkuii, A. C. Hypaainos, 1. A. Hypazinos

Metonom hizsnuHOro MOIETIOBAHHST BUBYEHO BILIUB 30BHIIIHIX [ill HA MTPOIlecH KpUCTai3ali i popMyBaHHs cTPYKTypu 311BKiB. [Ipose-
JIEHO KOPOTKHI aHaJIi3 iCHYIOUNX TiloTe3 PO po3BUTOK (Di3UUHOI, CTPYKTYPHOI Ta XiMiYHOI HEO[HOPITHOCTEH Y BEJIMKHUX CTANIEBUX 3JMBKAX.
Busnavyeno napameTpu CTPYKTYPH i 1BO(a3Hoi 30HH, a TAKOK XapaKTep PO3MO/LTY JIKBATIB 10 TIEPETUHY 3JMBKIB B 3AJI€KHOCTI BiJl yMOB iX
3aTBepAinHs. /loBesieHo BUpillaIbHe 3HAUCHHST KOHBEKTUBHOTO 1 KAIIIPHOTO MACOIIEPEHOCY B MIXKJICHPUTHUX KaHA/IaX 3JIUBKIB, 1[0 TBEP/I-
HYTb, Ha (GOPMYBAHHST 30HATBHOI HEOAHOPIAHOCTI TIO iX TIEPETHHY.

EkcniepumenTtaibHO IPU KPUCTAITI3AIlT MOJIEJIBHOTO cepeoBuina (KamdbeHa) HAOUHO TATBEPKEHO, 10 MOTIK JIKBATIB B MEKICHIPUTHIX
KaHaJaX BUHUKAE TP HAKOMITYEHHI B HIX MEBHOI KiJIbKOCTI IOMIIIIOK. BeTanoBssiena 4iTka 3a1esKHiCTh MIBU/KOCTI I[bOTO TIOTOKY BiJl IITBU/IKOCTI
KpucTasizaiii posiiasy. 3i 301IbIIEHHAM 3aTBEPALIOl YaCTUHI PO3IIABY MIBUAKICTH nepemirienis jgikBartis (V) 301IbIIYEThCS, TIPU [[HOMY
HMIBU/IKICTB KpHcTadtidaiii (R) 3MeHIIy€eThes Yepe3 HOTipIIeHHsT YMOB TeIlIoBiiBeieHH:. Ha reBHiil BizicTani Bi/i HOBEPXHI 3JIMBKA 11l HIBUIKOCTI
CTAIOTh PIBHUMH OJITH OTHOMY i JOMIllIKM BHHOCSATBCS Ha KOPJIOH 3aTBEP/IiHHS, IO € TOJOBHOIO TIPHYMHOIO YTBOPEHHS 30HAIBHOI JiKBaILii.

OtTpuMaHi pe3yJbTaTH [10Ka3yl0Th, 110 PO3BUTKOM 30HAJIBHOI JIKBAIlii B 3/IMBKAaX MOKHA YIIPABJIATH, BUKOPUCTOBYIOUN Pi3HI IIPHIIOME
30BHINTHBOTO BIIMBY Ha PO3ILIAB, 110 TBEP/I€. SIK MOKa3am MpoBeieHi T0CT/KeHHsT, B AKOCTI TAKUX IHCTPYMEHTIB MOKYTh OYTH BUKOPHCTAHI:
peryJiboBaHa iHTeHCUBHICTD TEIJIOBI/IBE/ICHHS BiJl 3/IMBKA, 2 TAKOJXK /10/IaTOK 30BHIIIIHBOTO HA/IINIIIKOBOTO THCKY Ha PO3ILIAB, 1[0 TBEPIE. Y JaHUX
JOCJIJUKEHHSIX JIUIsT OTPUMAHHS 3JIMBKIB 3 MiHIMAJIBHUM PiBHEM XiMIYHOI HEOJHOPIHOCTI 0CHTH 3a0€3EYNTH TaKi YMOBH 3aTBEPIHHS CILIABY:
3HAYeHHs MBUIKOCTEl KPUCTaTi3allii CriaBy Ha piBHi R,q,29~10’2 MM/c ab0 30BHIIIHIIT THCK Ha BIIBHY MOBEPXHIO 3MUBKIB Pyopy; > 135 klla.

BiipoBa/yKeHHST OTPUMAHKX PE3YJIBTATIB Y BUPOOHUIITBO 03BOJIUTH YAOCKOHAIMTH TEXHOJIOTIIO OTPUMAHHS BEJIMKUX KOBATbCHKUX 3JTUB-
KiB, 3a0€311€YNTh €KOHOMIIO MaTepiaiB Ta eHepropecypeis, MABUIUTH BUXi/l IPUAATHOTO METAIY i MOJIMIITTH HOTO SIKICTh.

Kmouogi ciioBa: dizuyte MojieI0BaH s, BeJIUKUIT 3JTMBOK, 30HAIbHA JIKBAIisl, KOHBEKTUBHUI 1 KAJIIPHUN MacomepeHoc.

DOI: 10.15587,/1729-4061.2021.231779
BHU3HAYEHH{ TOBIIMHU 3PI3YBAHOI'O IIAPY IINJIKAMH 3 PISBHOHAIIPABJIEHUMHU 3YBIAMMU (c. 14-20)

0. A. Oxpimenko, B. B. Bosk, C. B. Maiizaniok, 0. B. Jlanmna

Jluist TIpOTHO3YBaHHsI MPale3AaTHOCTI KOHCTPYKIT iIHCTpyMeHTa Ha cTafii foro mpoeKkTyBaHHs HeOOXIHO MPOBECTH PO3PaXyHOK Mapa-
METPIB 3Pi3yBaHOTO IIapy TAaKUM IHCTPYMEHTOM, OCKIJIBKU BEJMYMHA 3PI3yBAaHOTO IIApy BHU3HAYAE CHUJIOBI Ta AMHAMIUHI XapaKTEPUCTHUKU
TIpOIIeCy pi3aHHs.

Binomo, 110 Ha Besimunny Ta hopMy 3pi3yBaHOro 1apy BIIMBAE CXeMa 3Pi3aHHs [IPUITYCKY, 3aKja/leHa B KOHCTPYKILio iHcTpyMeHTa. Tomy
TapaMeTpH 3pi3yBaHOTO TPy iIHCTPYMEHTOM HEOOXIIHO TOCTI/UKYBATH 3 YPaxXyBaHHIM PeaTbHuX (OPM Ta PO3TAITYBAHHS Pi3aJIbHIIX KDOMOK
3y011iB iHCTPYMEHTA Ta CXEMU Pi3aHHS OKPEMUMHE 3YOIISIMIL

Tenyioui aHaymiTHYHI 3aI€)KHOCTI 110 BUBHAYEHHIO TOBIIMHU 3Pi3yBaHOTO IIApy HE BPAXOBYIOTh IPYIIOBOTO PO3TAIyBaHHs 3yOIliB, sKi
MaroThb pi3Hy (hOpMy Ta PO3TalIyBaHHS iX Pi3aJbHUX KPOMOK. TOMY 3aIIpOIIOHOBAHO METO/IMKY aHATiTHYHOTO BU3HAUYEHHS TOBIINHY 3Pi3yBa-
HOTO T1apy, Ha MPUKJIa/l AUCKOBUX TIUJI 3 PI3HOHATIPABJIECHUMHE 3yOLsIMU, 3 yPaxyBaHHsIM 0COOJIMBOCTEN PO3TANTYBAaHHS Pi3aJbHIX KPOMOK
OKpeMUX 3yOIliB Ta peaybHUX PYXiB iHCTPYMEHTa B 1polieci Horo po6oTH.

3arporoHoBaHa METO/IMKA JI03BOJISIE BU3HAYATH IIAPAMETPH 3Pi3yBaHOrO IIapy iHCTPYMEHTOM $K 3 IIOCTIIHOIO, TaK i 3 IPOrPEeCUBHOI0
cXeMaMU 3pi3aHHs TPUITYCKY. KpiM TOTO, MOJKHA BU3HAYWTH TAPaMeTPH 3Pi3yBaHOTO MApy B AOBLTBHUI MOMEHT POOOTH iHCTPyMEHTa Ta
anasizyBaru 3Miny opmu 3pisy y vaci.

Ha ocHOBI aHasi3y napamMeTpiB 3pi3yBaHOrO Iapy BCTAHOBJIEHO, IO MIJIKK 3 PISHOHAIIPABJICHUMU 3yOTSIMU TIPAIIOIOTH He BCIEH MUpH-
HOIO Pi3aibHOT KPOMKH, a JInIIe ii 4aCTUHOIO, YaCTKA SIKOi He MePEBUIIYE 5 % IMMPUHH iHCTPYMEHTA.

Hasenena MeToznuka Mo)ke BUKOPUCTOBYBATHUCA JIJIS1 BUSHAUEHHS 3aBAaHTAKEHHS Pi3asIbHOI YaCTUHU iHCTPYMEHTIB 3 OiJIbII CKIIAHOIO
CXEMOIO Pi3aHHs, 10 SIKOI TAKOXK BIIHOCATHCS IHCTPYMEHTH, 110 TIPAIIOIOTH METOJI0M OOKATKH.

KiiouoBi cioBa: ToBIIMHA 3Pi3yBaHOTO IIApy, AMCKOBA MUJIA, CXeMa 3Pi3aHHs HPUILYCKY, pidajibHa KPoMKa, (hopMa pisajabHOI KPOMKH,
pisHOHANpaBeHi 3y0i.
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BUSIBJIEHHSI 3MIH TEXHIYHIX ITAPAMETPIB JIITKOBOI T'YMI B BUPOBHUYNX YMOBAX 3 BCTAHOBJIEHHSIM
BILINBY HA IIPOIIEC JIOTHHSI (c. 21-28)

A. I1. Mauiit, E. B. Anies, O. B. Hauka, O. B. Boromouios, B. B. Bpenuxiu, A. II. auiii, O. 1. Illlkpomaaa, 10. B. Mycieuko,
O. I. Croupkuii, H. I1. IpeGenux

Bararopiunuii 1ocBiz ekcruyaraiii JoiIbHUX alapatis 3acBiauye, 1o AiiikoBa ryma OyJia ii 3aIMIaeTbes HeJOBrOBIYHOIO i HeHaAIHHOIO
JIAHKOIO B TEXHOJIOTIYHOMY TPOIeci MAITMHHOTO TOTHHSA. Y MPOIieci eKcILTyaTallii Tyma MIBU/IKO BTPA4a€ MIIlHICTD i IPYXKHI BIaCTUBOCTI, CTA€
JKOPCTKOIO ¥ MEHII eJIACTUYHOTO0, 1e(OPMYETHCS, 3MIHIOIOYN (GOpMY.



MeToi0 JOCHI/DKEeHHs € BUSIBJICHHS 3MiH TeXHIYHUX MapaMeTpiB AIKOBOI TyMHU B BUPOOHMYMX YMOBAX 3 BCTAHOBJEHHSAM BILIMBY Ha
nporiec foiHHsA. OTpUMaHi pe3ybTaTu 103BOJIATh 3AICHUTH PallioHaIbHUIT BUOIP IHKOBOT TyMU JOITBHUX CTAKaHIB, 0 3a0e31eunTh ehek-
THUBHUIT IIpo1iec 10iHHS.

I1ix yac mpoBeeH s TOCTI/KEHD Ha IEPBUHHOMY €Talll eKCIIePUMEHTAIHLHO BCTAHOBIIOBAIN (Di3UKO-MEeXaHIYHII CTaH J1ITKOBOI r'yMu 32
apoBoi Aesindexii Ta B HACKIIOK HACHYEHHsT BHPOOY MOJOYHUMHE Kupamil. Ha HACTYHOMY eTari BUSIBJISUIN BIJINB HATSTY TIHKOBOI TyMu
Y IOLIbHOMY CTaKaHi Ha MIBU/IKICTD JOIHHS.

Beranosieno, 1o zgiiikoBa ryma B IpoIleci eKcIuIyaTtaliii akTUBHO I/JIAE€THCS BIUIMNBY MOJIOUHOTO SKUPY, IO IIPU3BOAUTE /10 BTpATH Il
Baru BifiHocHO modarkoBoro 3nadentst. Ha 1000 genb po6Goth BTpata Bard, 1o BiAHONIEHHIO 10 movaTkoBoro snadenus (100 ), 3a Temrie-
parypuux pexnmis npomusanis y 85 °C, 50 °C, 35 °C ta 20 °C cranosuia 11, 3,31, 51 ta 4,2 r Bignosiano. Beranosieni 3amextocti macu
HabyXaHHs AIHKOBOI ryMmu M Bijt TeMIiepaTypu MUIOYMX po3untiB T i TPUBAIOCTI eKcruryarartii t B HAC/III0K HACHYEHHS MOJIOYHUMH JKUPAMU.

Bceranosiena 3aneskHicTh NIBUAKOCTI MOJIOKOBIi/Iaui V Bijl cuiii HATATY AiiikoBoi rymu F noinpaux crakanis. Tak BcTanoBJsieHO, IO TIPU
3MiHi cruti HatAry AifikoBoi rymu Bizx 25 1o 60 H pisnuis cepenrboi inTeHcHBHOCTI MOsIOKOBitadi ctanosuts 0,13 kr/xs. (10,8 %). CrocoBHO
BEJIMUMHH YJI0I0 32 3a3HAYEHOTr0 HATATY, TO pizuuiyd Mae 3nadenns y 0,15 kr (2,5 %). 3a narsary rymu Big 60 1o 25 H cepeaiii yac goinmst
30iabiyerbes Ha 0,46 xB. (8,3 %). OTKe BCTAHOBJIEHO, IO AOLIBHUIN amapar 3 AiiiKOBOI TYMOIO 3 PI3HMM HATSTOM IIPH 3arajlbHOMY 4acy
NOTHHS Oyzle HepiBHOMIPHO BUJOIOBATH Pi3Hi yacTKu BuMeHi TBapuuu. CepeHEKBApaTHUHE BiIXUJIEHHS MIBUIKOCTI MOJOKOBi/Ia4i mpu
bomy Moske ckiagaru 0,07 kr/xs.

TIpoBesieHi JOCTIKEHHST POSIIMPIOIOTH YSIBIEHHS TTPO TEXHIKO-TEXHOIOTIYHI XapaKTePUCTHKI TYMOBIX BUPOOIB, a caMe ii 3MiHH 3a mapo-
BOI Jie3indeKIrii Ta B HACTIZIOK HACHYEHHS MOJIOYHIMHE KIUPAMU.

KomoyoBi cioBa: [iiikoBa ryma, eKcIiyaTallist TyMi, apaMeTpu TyMH, MOJIOUHHI JKUP, IIBU/KICTD TOIHHS.
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KOMILJIEKCHA OIIIHKA BIUIMBY KOHCTPYKIIITHOTO TEPTS B MIJIBICII TPAHCIIOPTHOTO 3ACOBY HA
EKCIIIYATAIIMHI AKOCTI (c. 29-36)

B. II. Ilicapes

TIpuiiasTrst pilieHHs: Ha eTali MPOEKTYBaHHS MIOJ0 3aCTOCYBaHHs Oy/Ib SKOI HOBOI KOHCTPYKINI BUKJINKAE Ha MPAKTHIN HEOOXiAHICTH
MpoBe/ieH s 1i MOPIBHAHHA 3 icHyI04010 3a GaraTbma MokazHuKamMu. OcoOIUBICTIO HOBOI KOHCTPYKILT TiAPOIHEeBMATHYHOI MiBICKKM € Ha-
ABHICTb PYXOMUX 3’€lHaHb (TBUHTOBOTO i IILTII[LOBOTO) y CKJaJi TiAPOMHEBMATHYHOTO egeMeHTy. HasdBHICTh KOHCTPYKILHOTO TepTs 3a
pPyXoMuMHK 3'€IHAaHHAMK NOTPeOy€e MaTH, 30KpeMa, OIiHKY i3 BIUIMBY IIbOTO TEPTs Ha MPOIEC KOJUBAHD TIPU PYyCi 110 NepeTHYTii MiciieBocTi
32 MOPIBHSIBHIM QHAJTI30M. Y SKOCTI KOMILIEKCHOI OIIHKY 3 MOPIBHAHHS BUOPaHi eKCILIyaTalliiiHOl IKOCTI 32 ePrOHOMIKOIO (TLIABHICTh X0y )
i 3YETJIEHHAM 3 OHOPHOIO MOBEPXHEIO (3YCHILISA Y KOHTAKTi KOJIC 3 OTIOPHOIO TIOBEPXHEIO).

Pesyssratii TEOPETHYHOIO JAOCAIPKeHHS Ha MaliMHi 3 nmapamerpaMu (Maca, poamipu) OausbkuMu 10 Oponerpancrnoprepis BTP70,
BTP80, aste 3 TiApONHEBMATIIHIIMI TTi/[BICKAMT, TTOKA3aJIH, 10 IPH PYCi MO TePeTHYTIH MiCI[eBOCTI i3 IBUAKOCTSIMH 10 65 KM/TOI Ma€ Miciie
CYTTEBUIA 3aMac 3a eproHoMikoio. HesasmexHo Bijt HasiBHOCTI (BiZICyTHOCTI) KOHCTPYKINAHOTO TepTsi, ipu Koedirientax reprs g0 0,085. Ilpu
Pyci 110 TTOBEepXHi 3 BEJIMKUMI HEPIBHOCTSIME 3al1ac 110 MAaKCUMAaJIbHO JI0MyCcTUMUM (3 g) TPUCKOPeHHsSIM Ha Micti Boaist y 4,708 pasu (koH-
CTPYKIIiliie TepTs BificyTHe) i 3,768 pa3u (KoHCTpyKItiliHe TepTs npucyTtHe). IIpu pyci mo moBepxHi 3 MaJIUMI HEPIBHOCTSIMU 3aMac M0 MaK-
cumaspho jonyctumum (0,5 g) puckopenssiM Ha Miciti Bozist y 2,093 pasu (koHcrpykiiiine teptst Biacytae) iy 2,616 pasu (KoHcTpyKItiiiHe
TepTs IPUCYTHE).

B Haii6isbin Hebesnednux peskumax pyxy (3 HaiiOLIbIIMMK HIBUAKOCTSIMU ) TIPK PYCi 110 MM HEPIBHOCTAM HAABHICTb KOHCTPYKIIHHOTO
TePTs MO3UTHUBHO BIUINBAE SIK 32 €PrOHOMIKOIO, TaK i cTiiikicTio. Tak, mpm pyci i3 mBukicTio 65,679 kvM/Toj MiHIMaTbHNIIT 3a11aC 11O 3YETIEHHIO
Gisbinii B 1,4 pasu, a nprickopennst B 1,249 pasu mMemiii.

K040Bi ciioBa: TpaHCIOPTHUI 3acil, eKCITyaTaniiiii SKOCTI, IVIABHICTh XO/LY, 3UEIVIEHHS 3 OIIOPHO0 MOBEPXHEI0, KOJMBAHHS, MiIBICKa,
KOHCTPYKITiITHe TepTsI.
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PO3POBKA AJIBTEPHATUBHUX MO/IEJIEV PYJIbOBOTO YIIPABJITHHSA EJTEKTPOBYCA: ITOTIEPE/THE
JOCJIIKEHHA 110 3AMIHI I'I/IPOIIIJICU/IIOBAYA KEPMA HA EJIEKTPOIIIJICUJIIOBAY (c. 37-46)

Nazaruddin, Danardono A Sumarsono, Mohammad Adhitya, Ghany Heryana, Rolan Siregar, Sonki Prasetya, Fuad Zainuri

MeToI0 IaHOTO JOCJIZKEHHST € PO3POOKa aJbTePHATHBHIX MOJIEJell PYJIbOBOTO yIpaBiitHs ejekTpodyca. EjnekTpodyc BUKOPUCTOBYE
€HEPrilo BiJl OCHOBHOTO akyMyJisiTopa 3 Harpyroio 384 B noctiitnoro crpymy i emuictio 300 A4 i BTOpUHHOTO akyMyJisiTopa 3 Hanpyroio 25,8 B
nocriitroro crpymy i emuictio 100 Au. CrioskuBarist eHeprii B JaHoMy e1eKTpoOyci posiijieHe Ha Taki OCHOBHI KOMIIOHEHTH, SIK BEHTUIILHIH
JIBUTYH B SIKOCTi TOJIOBHOTO jiBuryHa moryxuictio 200 kBr, 15 kBt cucrema konpumionysanus mositps, 7,5 kBT rizpomnijcuioBay kepma,
KOMIIPECOP /LIS TIOBITPSIHOI TaJIbMiBHOI CHCTEMU MOTY’KHICTIO 4 KBT i monmomixkni kommonenTn. Pemmra cranosuts 2,4 kBt. OvikyeTbes, 1o
eJIEKTPUYHA TIOTYKHICTD B 7,5 KBT Moske OyTu snmskena 10 20 % 3a JOIIOMOI0IO €JIeKTPUYHOI crucTeMu. B anomy pocaipkerni 6yma goci-
JUKEHA CHCTeMa PYJIbOBOTO yIpas/iHHs 3 esiekTporigcuiioBadeM kepma (EITK) murst saminu rizponigcuimosaua kepma (I'TIK). 3a roromoroio
EIIK ouikyeThes CrpoleH st yipaBaiHHs asToMo0ijaeM 3a 101oMoroio ejekrporiku. CrioyaTky Oyiu 3i6pani gaHi 3a THIIAMU BEJIUKUX TPaH-
CHOPTHUX 32C00IB PI3HUX BIIOMUX MApPOK IIPO BUKOPUCTOBYBAHY CUCTEMY PYJIbOBOIO YIIPABJiHHA. BeJankoro koMepuiiiHoro aBromMo6is, 1o
sukoprcTosye Bukmouno EIIK, moku me 3naitnerno. Mogens EITK enektpobyca po3pobiiena METOIOM 3BOPOTHOTO TIPOEKTYBAHHSI MIJISIXOM Tre-
peMasiboBYBaHHs BCIX KOMIIOHEHTIB, 3a/lisTHUX B [OTIEPe/HIl cucremi pyiboBoro yipasinis. OCKiIbKU JaHuii THIT eJIeKTPoOyca BIAHOCUTHCS
710 BEPXHBOTO CEPEHBOTO KJIACY, B CTATTI MporonyioThest /Bi HoBi Mozermi EITK, a came momaBanns A0TOMIPKHOTO IBUTYHA Ha MO3/I0BXKHIN
PYJIbOBIiT TsI3i i Ha PyJIbOBIil peiitti. TsiramMu B il crcTeMi € IPUBIJ KoJleca, PyJIbOBa KOJIOHKA, HUIKHST PYJIhOBA KOJIOHKA, PEKOBA Tiepeaya,



JOTIOMIZKHUI JBUTYH, Tsra cTabijizaTopa, MO310BKHS PyJIboBa TsAra, MOAOBKYBay TArK cTabiiizaTopa, MoA0BKYBay MO3/0BKHbOI PYIbOBOI
TATH, CIIOJIYYHA TSATA, KyJIaK, IIKBOPEHD, MINHA, OajiKa OCi 1 psajl iHIIMX. 3HAUEHHST JKOPCTKOCTI, iHepil i emMiidipyBaHHSA KOKHOI TATH OYLyTh
BILIMBATU Ha KPYTHUIT MOMEHT BOJLisT i IOMOMIBKHUI ABUTYH y BUIJISAL (DYHKIT HIBUAKOCTI KoJleca Ha aHoMy eJiekTpoOyci. CTpyKTypa pyJibo-
BOTO YIIPABJIIHHA eJIeKTpoOyca CKAaMaeThes 3 (HepMOBOT KOHCTPYKILT I KapKacHOT KOHCTPYKIT 3 KIHEMAaTHYHOIO CTPYKTYPOIO, 110 CKIAJAETHCA
3 JIBOX 3'€/IHAHUX PA30M CYCTABHUX YOTHPUIAHKOBHKIB.

Kii0uoBi ctoBa: JI0MOMIDKHII JABUTYH, IPUBIJ KoJieca, pyJiboBa KOJOHKa, 3ybuacTe KOJIeco, peiika, IBUAKICTh aBTOMOOLIS, TOPCIOHHMIL
JBUTYH, hepMOBa KOHCTPYKILis, KAPKACHA KOHCTPYKILisl, CyCTABHUN YOTHPUIAHKOBUK.
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PO3POBKA IHAEKCY CRJIAZHOCTI BUPOBY B 3D-MO/IEJISIX 3 BUKOPUCTAHHAM I'NBPUIHOI'O METOLY
PO3IIIBHABAHHS O3HAK 3A IOIIOMOT'OIO METOIB HA OCHOBI IIPABIJI I TPADIB (c. 47-61)

Hendri Dwi Saptioratri Budiono, Finno Ariandiyudha Hadiwardoyo

I[Tporiec 06pOGKM CUITHHO 3AJIEKUTD BiJl CTBOPEHOT MOJies . UM CKJIa HiIe MOIeb, TUM BUIIE CKIIAJAHICTD TPOEKTYBAHHS I THM CKJIa/IHIIIe
nportec 06po6KU. SHIKEHHST c06IBAPTOCTI BUPOOHUIITBA MOKE JOTIOMOITH KOMITaHii 36iibmTu npubyTok. 30cepeuTu yBary Ha cobiBap-
TOCTI BUPOOGHUIITBA MOKJINBO AEKIIBKOMA CIIOCOOAMM, TIEPHINiT 3 SKUX IMOJISTaE B 3aMiHi MaTepianiB abo 3mini koHcTpykmil. CobiBapricTs
MPOYKILIT Kpallle 3HU3UTH Ha CTail IPOeKTyBaHHsl, Hi’k Ha cTajil BUpoOHuITBa. OCHOBHOIO METOIO JOCIKEHHS € PO3POOKa MPOrpamMiu, sika
MOsKe posiizHaBati o3Haku B mporpami CATIP i o6uucioBaTi iHIEKC CKAAIHOCTI (GOPM B PEKUMI PEATBHOTO Yacy. Y JaHOMY JOCJIKEHH]
Oy BUKOPUCTAHI TPU3MATHYHI O3HAKK Ta O3HAKH TIKT, Kiacudikosari Yen FOn Yrkyrnom. MeTo posiizHaBaHHs 03HaK, 110 3aCTOCOBYETHCS
B LbOMY JIOCJIJZKEHHI, SIBJIsI€ OO0 TiOPH/I METO/IB HA OCHOBI MIpaBUJ i rpadis, B AKOMY BUKOPHCTOBYEThes STL-daiin, pospobiennii CyHin
i IManze, s oTpuManis Beiei HeoOXinHoT indopmartii. IToTiM pesyIsraTi BUTATYIOTH 3 JAHUX PO3II3HABAHHS O3HAK | BAKOPUCTOBYIOTH JIJISI
06UUCTIEHHS THAEKCY CKIAIHOCTI BUPOOY MOCIIKYBaHOT MOJIeNi. Y IAHOMY JOCTIIKEHHI 3aCTOCOBYBABCS 1HIEKC CKIIAMHOCTI BUPOOY 3a MO-
NeqTo, po3pobienoro patime Exb-Mapari. [TepeBipka BUKOHY€EThCS IIISIXOM MOPIBHSAHHS IIPOTPAMHO-PEATI30BAHOTO JITYNIBHUKA 3 IHAEKCOM
CKJIaiHoCTi, podpaxoBanum 3a gornomoroio STEP meroxy Xenapi i [lose i in. B pamMkax gaHoro A0CITiKEHHS pO3pOOJISEThCS MPOrpama,
sIKa PO3Ii3HA€ 03HaKK B porpamHomy 3abesnederni CAIIP i obuucioe iHaeKe cKaaaHocTi GopM B peskuMi peanbHoro yacy. e 103B0uTh
MIPOEKTYBATbHIKAM PO3PAXyBaTH OUiKyBaHe 3HAUeHHs CKJIAIHOCTI B IPOTIEC] TPOeKTyBaHHsT. B pesysraTi opienToBHa co6iBapTicTh BHPOOH-
1[TBa MOKHA MO6AUNTH Ha paHHiii crazii. Hapemiti, mpoBeieHo BUMIPOGYBAHHS JAHOTO MTPOTPAMHOT0 3a0€e3MeYeHH s [UIsi 00UUCIEHHS 3HAYEHD
iHIeKCY CKIIAHOCTI MOJIesTi KOMOIHOBaHUX O3HAK. BUKOPUCTaHHS BOCHMU CJIOTIB i BOCbMU KHIIEHb B SIKOCTI €TAJIOHHOTO TTIOKa3HUKa (hopMu
JIO3BOJISIE OTPUMATH GLJIBII TOUHMH IHAEKC CKJAAHOCTI BUPOOY.

KiouoBi cioBa: o3naku, posnisHaBains o3Hak, injgekc ckiaaanocti, STL-daitr, CAIIP, BupoGuuunii mporiec.
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PO3POBKA IIHEKOBOI TEPMOPATIAIIITHOT CYIIAPKU /1711 CYIIITHHA BUMABOK POCJIUHHOTO
MNOXOAKEHH (c. 62-69)

T. M. Iepacumenko, K. II. Cinpuenko, A. C. Torssincbka, I. B. Kupcanosa, H. B. Byanuk, A. I1. Kaitnam, JI. O. ITosoxumH#ukosa,
I. B. TapaiimoBuu

Brockonaseno Mo/iesibHy KOHCTPYKILIO IITHEKOBOI TepMopa/ialliiiHol cyniapKy /it CyNIiHHA BUYaBOK POCJMHHOIO ITOXO/PKEHHS B HU3b-
kotemneparypaomy pesknmi (35...80 °C) 1o kinreBoro BosioroBmicTy Ha piBHi 8..13 % cyxux peuosun. Cyirapka Ma€ peryJboBaHy HIBHJI-
kicTh obepramna mmeky (3.4 x '), mositpamoro moroxy (0,05..0,09 M/c) Ta XapaKTepH3yeThCs PiBHOMIPHICTIO PO3IOALTY TEMIOBOTO
notoky. OcHallleHa eHeprooIa/HIM ABOXKIJIbIIEBUM KOMILIEKCOM 3 BUKOPUCTAHHS BTOPHHHOI €Hepril ISl MijiirpiBaHHsI IIEPBUHHOTIO TTOBITPs
321,1°C no 28,9 °C. Bukopucranis eremenTiB [lenbTbe, po3milmennx na HarpiBaIbHiil TEXHIUHiI TTOBEPXHI ITHEKY CYIIApKH, T03BOJISIE TIepe-
TBOPHUTHU TEIJIOBY €HEPTil0 B HU3BKOBOJIBTHY HAIIPYTY SKUBJIEHHS aBTOHOMHUX HArHITAJIbHOTO Ta BUTS’)KHOTO BEHTUJISTOPIB.

Busnaueno TpuBasicTh CynIiHHA BUYaBOK Y MOJIE/IbHIN KOHCTPYKITii NIHEKOBOI TepMOpaiiamliiiHoi cyIapiii, 30KkpemMa TOMaTHIX BIYaBOK
3 MOYATKOBUM BMicTOM 75 % cyxux pedoBut — 107 xB. [lyist s61yIHIX BUYABOK 3 OYATKOBUM BMIiCTOM 65 % CyXWX pPeYOBUH CKianae 98 XB.
Jist OPiBHSIHHST TPUBAJICTD KOHBEKTUBHOTO CYITIHHS TOMATHUX BUYABOK (75 % cyxux peuoBut) cranoButb 120 xB. Cymurinus 3zaificHiOBa-
socst 3a Temieparypu 60 °C o kinnesoro Bosoropmicty 10..12 % cyxux pedoBun. OpraHosientudte OIIHIOBAHHS HAa HPUKJIAL TOMATHUX
BUYABKIB MIATBEPIKYE ePEKTUBHICTH KOHCTPYKTUBHUX PillleHb Y ITHEKOBiil CyIapil B MOPiBHAHHI 3 KOHBEKTUBHUM CIIOCOOOM.

OTtpuMani pe3yJIbTaTi Z0CTiPKeH s 3a0e31edaTh YMOBH /TS OJATBITOTO TPOEKTYBAHHS Ta BIPOBA/IKEHHS 3aITPOIIOHOBAHOI KOHCTPYKIIT
TepMopazialiiiHol cymapKu AJist CylIiHHs BUYaBOK POCAMHHOTO MOXO/KEHHS 31 3MIHEHUM CIIOCOOOM TEILIOMIABEAEHHS Ta BUKOPUCTAHHSIM
BTOPMHHOI eHeprii. Po3po6/ieHa KOHCTPYKILS anapaTy Aa€ 3MOry 1epepolsaT Ta 36epiraTu sSIKiCHI BJIaCTUBOCTI POCIMHHUX BUYABKIB, 1110
JI03BOJISIE BUKOPHCTOBYBATH AAHUIT IPOAYKT B MINPOKOMY CIEKTPi XapyoBOi Tarysi.

KmoyoBi cioBa: 1HeKkoBa TepMopajiialiiiina cynapka, pocJMHHI BUYaBKH, KiIHETHKA CYIIIHHS, TeMIIepaTypHe IoJIe.
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PO3POBKA MATEMATUYHOIT MOJIEJII BIBPAIIIITHOTO BE3BIZIPUBHOTIO PYXY JIETKOTO HACIHHA 3
YPAXYBAHHAM AEPOJUHAMIYHNX CJI I MOMEHTIB (c. 70-78)

A. O. Hukudopos, A. I1. Hukudoposa, P. B. Antomenkos, B. B. Auromenkosa, C. M. [ionauxk, B. I. Mazanos

CyuacHa NpakTHKa 3aCTOCYBaHHsI BIGpalliiiHuX MamuH npu poGoTi 3 APIOHMM HACIHHSM MaJIoi Baru 3ilITOBXYETHCS 3 TAKUM HeGakaHUM
SIBUINEM, K BILIMB Ha KiHeMaTHKY BiOpaliiiHoro pyxy 4acTHOK (pakiiiil HaCiHHEBOT CyMillli aepoMHAMIYHIX CHJI Ta MOMEHTIB.



3a pesyJbrataMil HAyKOBHUX JOCJi/KeHb, MPUCBSIYEHNX PO3B’SI3aHHIO i€l Mpo6IeMi, BUKOPUCTOBYIOThCS JIUIIIE MATEMATHYHI MO
BiOpAIIAHOTO PYXY, /e aeporMHaMiYHUI (AKTOP BPAXOBYETHCS SIK BIZHIC HACIHHS MOBITPSHUM MOTOKOM. Ile XapakTepHO TiJIbKU IS JIJIst
PEKUMIB OUHIIEHHS 3 BIZICKOKOM HACIHHS Biji BIOpYI0Uol oBepxHi. B HuX aepognHaMivyHi c1Ii Ta MOMEHTH NPUCYTHI TIJIBKW Y BUTJISI CUIIN
aepozauHamiuHoro onopy. He BpaxoBano xito GOKOBHX aepOAMHAMIUHMX CUJI 1 IX MOMEHTIB. ix BpaxyBaHHsI /{03BOJISIE [IOIIUPUTH ialla30H il
aepoMHAMIuHOTO (haKTOPY Ha pesKuMM Bibpooummenns (BiGpocenapyBanust) 6e3 BiICKOKY (3 KOB3aHHAM Ta TIePEKOYYBAHHM ), STKI MAOTh
OiJIbIIT BEJIMKUI IHTEPEC 3 TOUKHU 30Py TiABUIIEHHS eeKTUBHOCTI 0OPOOKN caMe MiJIKOHACIHHEBUX KYJIBTYP.

3amponoHOBaHO MaTEMAaTUYHy MOJENTh BiOPAIiiHOrO PyXy HACiHHS 3 ypaxXyBaHHSAM il MOBHOTO HabOpPy aepoAMHAMIYHMX CUJT (CHJIN
aepoAMHAMIYHOTO OTIOPY Ta GOKOBUX aepoinHaMiunuX cuir) i MomenTis. Ile gae MoKIMBICTD MOJIETIOBATH GE3BIAPUBHI PEsKUMH BiOGpaIiiHo-
ro pyxy Haciung. Haseneno cucremy ajirebpaiyHux piBHsSIHD, sIKi JiHIAHI BiJHOCHO KiHEMaTHYHUX [APAMETPIB PyXy HACIHHS, 1[0 OTPUMAHO
TIpH TIepeBeieH i AQepeHItiitnuX piBHAHD PyXy Y KiHIeBO-pisHUIEBY dopmy. [lokazano MOKINBICTD YICETBHOTO PO3B’SI3aHHS PiBHIHD PYXY
Mmerozom Eiinepy. HaBegeno pesysbrati 3 OIIHKM aeKBaTHOCTI Moesii Jiist Tipotiecis BiGpalliiiHol cenapailii HaCiHHSA TIOTIOHY Ta PUIKIiO.
SIK TIOKa3aaM pe3ysIbTaTH PO3PAXyHKIB Ta €KCTIEPUMEHTIB, Po3pobieHa Mojieb 3abe3neuye, y MOPiBHAHHI 3 MOJIEJUTIO, 1€ AePOIMHAMITHIH
(akTop He BpaxoBaHo, MiBUIIEHHS CTYIIEHS a/[eKBATHOCTI pe3yJibratiB MoesmoBanis Ha 30 %.

Kmouosi caoBa: sibpomanmna, cucreMa andepeHiiaibHIX PiBHAHD, aepoAMHAMIYHIN (hakTOp, acpopnHAMIuHUIT eKpaH, BiOpaIiiiHux
PYX, JleTKe HaCiHHs.
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VIOCKOHAJIEHHSA MEXAHIKO-MATEMATUYHOT MOJIEJI CETAPYBAHHSA 3EPHOBOT MACH
Y IICEBAOPO3PIIKEHOMY IIAPI (c. 79-86)

B. B. Bpenuxin, II. B. I'ypcekuii, O. 1. Andsopos, X. O. Bpeauxina, A. O. ITak

OO6rpyHTOBaHa NEPCIEKTUBHICTD MOIETIOBAHHS TIPOLECIB PO3/IIJICHHs 3epHOBOI Macy Ha (pakiiii, Sk ozHiel i3 3agaui BUPOOHUIITBA BU-
COKOSIKICHOTO HACIHHEBOTO Marepiany. BinsHaueHo, o 11e 103BOJINTD ONTUMI3yBaTH MapaMeTPH MPOIECIB cenapyBaHHS Ta PO3POOUTH HOBI
poboui moBepxHi st fioro pearizariii. Biamiueno, mix yac MomenioBaHHs HeOOXiHO BPaxoOBYyBaTH BILIMB KOHCTPYKTHBHO-KiHEMATHYHUX
rapameTpiB 3¢PHOOYUCHUX MalKH, (hi3MKO-MeXaHiYHi BJIACTUBOCTI CUPOBUHHY, BHYTPILIHBOIIAPOBI IIpoliecH i cuiin.

TeopetmyanMy JOCTIZKEHHAME yI0CKOHAIEHA MeXaHiKo-MaTeMaTHndHa MOJIeJTh CerapyBaHHs 3ePHOBOI MAaCH y TICEBI03PIPKEHOMY MIapi
3a ii rycTuHo0. Mojesib BCTAHOBIIOE 3B’SI30K MiK e(heKTUBHUM KOebilliEHTOM IMHAMIYHOI B'SIBKOCTI i IYCTHMHOIO YACTHHOK JUCKPETHOI
i HerepepBHOI (ha3 Ta 06’€EMHOIO KOHIIEHTPAIIEIO YaCTHHOK ANCKpeTHOT (hasu. IIpu 1iboMy BpaxoBaHi MOPO3HICTH MICEBIOPO3PI/HKEHOTO TIapY,
TIOB3/IOBKHII i TIOTIepeYHuii KyTH HAXUJTY OTIOPHOI TIOBEPXHi /10 TOPU3OHTAIBHOI TUIONIHY, aMTIIITY/Ia 1 4acTOTa KOJUBAHb YACTHHOK HeTle-
pepBHOI (has3u; KyT HAIPSIMY KOJMBAHb BiTHOCHO IIE€PIIEH/MKYJISIPY /10 OIOPHOI MOBEPXHi.

JloBezieno ajekBaTHICTD y/IOCKOHATEHOI MeXaHiKO-MaTeMaTHYHOI MOjeJli IISIXOM HOPIBHAHHS eKCIepUMEHTATbHUX Ta TeOPeTUYHNX
pesyJIbTaTiB MoJiesIIoBaHHs (hPaKIiOHYBAaHHS 3ePHOBOI Macy. BetaHOBIIEHO, 1110 BiZIMIHHOCTI y 3HAYEHHAX TYCTHHU PO3/ieHux dpakuiit 3M
He TIePEBHINYIOTH 7...8 %, TOOTO 3HAXOSTHCS ¥ MeKaX TTOXMOKIL

BinanaueHo, 1m0 yI0CKOHaTEHA MOJIENb CElapyBaHHsI 36PHOBOI MAaCH y TICEBAOPO3PILKEHOMY TITapi Mojke GyTH BHKOPUCTAHA JJIsT BI3HA-
YCHHS PAIliOHAJIBHIX 3HAYCHD IIaPaMETPIB THEBMOCOPTYBAIBHOTO CTOJIA, HA SIKOMY IIPOBO/ATH (DPAKI[IOHYBAHHS BiANOBIIHOTO HACIHHEBOTO
Marepiary. BUXiinuMm [aniMu Ipu IIbOMY € TYCTHHA HellePePBHOI i CYTIbHOI (ha3 3epHOBOi MacH, KoedillieHT TepTs HACIHHS Ta eKBiBaJIeHT-
HU Pajilyc YaCTUHKU.

Pe3ysisraToM MOJIETIOBAHHS € PAIliOHAIbHI 3HAYEHHS aMIUITY/N i YaCTOTH KOJINBAHb POOOYOT TOBEPXHI THEBMOCOPTYBAIBHOTO CTOJY Ta
KyTH HaXiIy po6odoi MOBEPXHi.

Kmo4oBi ciioBa: MexaHiKO-MaTeMaTHYHA MOJIEJIb CellapyBaHHsI, 36PHOBA Maca, HACIHHEBUN MaTepiaJl, MCeB0PO3PIKEHNUIT map.
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AHAJII3 BIIINBY HAIIPAMKY OBEPTAHHS MIIIAJIKH 1 EMHOCTI HA IHAEKC 3MIIIEHH (Ip) (c. 86-91)

Sugeng Hadi Susilo, Asrori Asrori, Gumono Gumono

V ¢TaTTi pO3IIIANAETHCS BILIUB HAMIPSAMKY 00E€PTaHHS MIlAJIKK | eMHOCTI Ha iHAeKC 3MitneHHst (Ip). Teopist Xaocy € pesyibraToM TInO0Ko-
TO BUBYEHHS PI3HUX 3aBAHb, PIIICHH SIKIX He MOKYTh AT /IBi TOTIepe/iHi OCHOBHI TEOpii, a caMe KBAaHTOBA MeXaHiKa i Teopist BiZIHOCHOCT.
EdexrunicTs 3milryBanHs 06J1acTi IIOTOKY He 3aJIeKUTh Bijl HIBUIKOTO IIePEMIlly BAHHSL.

Y nanomy mocatiiKenHi BUKOPUCTOBYETLCS EMHICTD 3 TIO/[BIITHOIO MiTlTaIKoT0, KaMepa, TIPOrpaMOBaHNIIl JIOTIYHIIT KOHTPOJIEP, TAXOMeT,
6 A aganrep i KoMI'loTep, a TAKOK €JEKTPOABUIYH MOCTIHHOTO cTpyMy (25 B) s obepranns Mimanok i emuocreii. Jliamerp nepBuHHOI i
BTOPUHHOI Mimanok craHoBuTh Dp=38 MM i Ds=17 mm. [liameTp €eMHOCTi, BUTOTOBJIEHOI 3 IIPO30POTO MJIACTUKY CTaHOBUTh Dw=160 MM
i Bucora 170 mm. IlIBuakicTs oGepramist HepBUHHOI MimaJiku cranoBuTh np=10 06/xB, BTOpuHHOI Mimaaku ns=22,3 06/XB i eMHOCTI
nw=13 06/xB, KyToBa MBUAKICTh eMHOCTI Qw=360°, KyToBa MBUAKICTb MepBUHHOT Mimmanku Qp=180°. PixuHa ckiagaeTbest 3 cymimi
Bou i (hap6u (6istol). [{uist GapBHUKA BUKOPUCTOBYETBCS CyMint Bou i hapOu (depBonoi). s sunpodysanis Bickozumerpa Bpykdinbaa
BUKOPHUCTOBYETHCA B'A3KICTD pignnu i 6apsHuKa. Pesyibratu mokasasu, Mo Mpu IOBOPOTI MIlIAJIKU B HATIPAMKY, IPOTHIEKHOMY €MHOCTI,
HABKOJIO MiIlIaJIKK Oy/AyTh BiAOYBATHCSA PO3TATHEHHSI, 3STUHAHHS | CKJIaJaHHs, a HaliMeHIMi iHexe sMimenns ckiaas P2V-b (0,94). Kpim
TOr0, BUXO/SIYM 3 HABEAEHOTO BUIIE 3HAYCHHS IHAEKCY 3MIlICHHS, OTPUMaHO HalBUIIMIA piBeHb eheKTUBHOCTI 3MinTyBaHHsl, a came: P2V-b,
P2S-b, P2B-b, P2V-a, P2B-a i, napemri, P2S-a. Inaekc sminienns obepHeHo mponopiiitnuii pisuio edexkrusrocti. Takum dyuHOM, Haii-
BUINUIT piBeHb ehEeKTHUBHOCTI JOCSATAEThCS TIPH HACTYIHIIT 06po01ii: BapiatuBHe obepTants (MikK MPOTHIEKHO 06EPTOBUMHU MillTaJIKaMu );
nportusiekse obepranis (06epTaHHS MIMIAJKN B HAPSIMKY, TPOTUIECKHOMY EMHOCTI); OZHOCIIPSIMOBaHe obepTants (00epTaHHs Milllaiku
B HAIIPSIMKY €MHOCTI ).

KiiouoBi caoBa: iHjieKe 3MillleHHsT, Xaoc¢, MilllaJika, EMHICTh, e(heKTUBHICTb 3MilllyBaHHs, HAPAMOK 00epTaHHs.
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PO3POBKA METO/TY TAPAMETPU3AIII CTUJIbOBUX PI3HOBU/IIB JKAKETA 3ACOBAMU MOIUMIKYBAHHS
KOHCTPYKIII TUIIOJIOTTYHOTO PATY (c. 92-105)

A. JI. Cnagincoka, B. B. Muna, O. II. Cuporenko, O. M. JlToM6poBchKa

TIpoBeseHUME OCTI/UKEHHAME BUSABJIEHO TPoOJeMy HeeeKTHBHOTO NIKATYBAHHS OIHOPIAHOCTI MOJENBHUX KOHCTPYKIN JKakeTa
y TIpoliecax MpOPOGKH TUTIOBOTO MPEICTABHIKA Yepe3 HEBI3HAYEHICTD TTapaMeTpiB MOA(iKyBaHHsL.

3anporoHOBaHO BapiaHT CUHXPOHI3AIlil KPUTUYHUX TOUOK CUITYETHUX NPHOABOK IIIAXOM IPYIYBAHHS YMCJIOBUX PSIIIB Y BEKTOPI BUGODPY
BEJITYNHN TPHOABKH Bi/ITOBIIHO /10 XapaKTEPUCTUKU CTHJIBOBUX PI3HOBUIB. BrusHaueHo BIUIMB GOPMOTBOPHIX YIEHYBaHb Ha (DOPMYBAHHS
kaacudikaropa KOHCTPYKTUBHO-TEXHOJIOTIYHIX pireHb xkakera. ChopmoBana Mozesb 3abe3edeHHst BEKTOPiB MOADIiKyBaHHsI [1aja 3MOTY
OTIHCATH TOCIIOBHICTD peastidailii MpoIeyp MEeTOZ0OM TUIIOBOTO TIpe/ICTaBHUIITBA. HasdBHICTD 0/1HIE€T KOHCTPYKTUBHOI KaTEropii, 0/IHAKOBUX
KOHCTPYKTUBHUX YaCTHH, €IHICTH CTUJIIO CIIPOLLYE TIPOLECH BiGOPY i cesiekiiil HaiixapakTepHilnX Mojiesieil JkaKkera.

BusiBieno, 110 Mopgoiioriusna koMOiHaiis 03HaK 30BHINIHBOrO BUTJISILY BIIMBAE HA KOPETYBAHHS CTHIHOBUX BIIO/100AHDb B IIPOAYKILiT
BUpoOHMKA. Bujtisieni, ik HalGiIbII BILIMBOBI BEKTOPH MOAN(DIKYBaHHS JKaKeTa, lTapaMeTpy THITOBUX YJIeHYBaHb BIZIHOCHO TOYOK CTHKYBaHHS
KOHCTPYKTUBHUX 30H ONITUMi30BaHOI 1T’ AITUIIIOBHOI KOHCTPYKIIii ITPOTOTHITY.

Po3po6ieHo MeTos mKalyBaHHs HPUGABOK Ha CBOOOAY NMPUIJISTAHHS 3a PE3yJbraTaMi AOCITI/UKeHb eMIipudunx ganux. Omepikano
aJleKBaTHy perpeciiiiny Mozesb HopMasisallii mapaMerpis npubaBKu Ha cuiyer. Po3pobiierna Mojieb 103BOJISIE 3/1CHIOBATH MaciTabyBaHHs
CHJIYEeTHUX KOHCTPYKITIH MIJISIXOM 3MiHIOBAHHSI IPUPOCTIB y KYTOBUX TOUKAX KOHTYPY 3@ IPOTOTUIIOM I'Pajiallil B aBTOMATH30BAHOMY PEsKUMI.

CdopmyrpoBaHO TPAKTUYHI pEKOMEH/IAITIT TIOI0 TTAPAMEeTPiB 30HATBHO-MOYIBHOTO MOIN(MIKYBAHHS CUITYEeTHUX KOHCTPYKITH pi3HOBH-
JiB jKaKeTa: JTiHilHUIT XapakTep cusyeTHoi Tpancdopmaltii crany BigHocHO [lenl=>5 ¢cM. 3anpornoHOBaHO HOPMAJII30BaHi mapameTpu modyI0-
BU (DYHKITIOHAJIBHO-IEKOPATUBHUX JleTaslell.

Ki1040Bi c10Ba: TUTIONOTTYHII PsiI, TapaMeTPH3allis, KaaiOpyBaHHs, CHIyeTHA IIPUGaBKa, METOJI HOPMaJIi3allii, PI3HOBHJL JKaKeTa.



