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The object of this study is a helical sweeping surface or a helicoid
torso and the process of its design according to predefined structural
parameters. Helical surfaces are widely used in engineering practice.
They have become widespread in devices for transporting various
materials, as well as in agricultural machinery. The problem is that
when they are manufactured, the technique of their formation from
the point of view of analytical description is not always taken into
account. Helical surfaces can be linear and nonlinear. Linear surfaces,
or helicoids, are formed by the helical motion of a straight-line
generatrix around an axis, and the generatrix can intersect it or be
coincident. If the straight-line generatrix intersects the axis at a right
angle, then the helicoid will be a helical conoid, which is very com-

mon in technology under the name of a screw. Certain conditions are

imposed on the helical motion of the straight-line generatrix of a heli-
coid torso. Its main advantage among other helicoids is the possibility
of constructing an exact sweep. All other helicoids cannot be swept.
For their manufacture, an approximate sweep is found, which is de-
formed into the desired shape. At the same time, the energy intensity
of the process of deformation of this sweep into the finished product
increases due to overcoming significant plastic deformations.

As a result of this research, dependences were established that
make it possible to construct a set of helicoid torsos that pass through
the predefined helical line. The results are based on the differential
characteristics of the surface. These are their distinctive features from
known results, according to which only one helicoid torso corre-
sponds to the predefined helical line.

This paper shows the practical application of the helicoid torso as
a supporting turn of the narrowing screw of a forage harvester with a ra-
dius of R=0.25 m of the outer edge and r=0.125 m of the inner one.

Keywords: helicoid torso, return edge, parametric equations, ta-
pering screw, support coil.
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The object of this study is combat wheeled vehicles (CWVs). The
task addressed is the categorization of CWVs. The devised CWYV cat-
egorization method is based on the use of the fuzzy c-means (FCM)
algorithm, which determines the centers of fuzzy clusters and their
corresponding functions and memberships, which can take values
in the interval from 0 to 1. Therefore, the degrees of membership of
CWYV samples to fuzzy clusters have been determined, which together
define the fuzzy division of the initial set of CWV samples. The
minimum number of samples required to solve the fuzzy clustering
problem by determining the values of the objective function and the
magnitude of its increment per sample with a sequential increase in
the number of samples is 55 pieces. It has been confirmed that the
maximum number of clusters at level 6 satisfies the needs of cate-
gorization and does not require their increase due to the presence
of individual CWV samples with large degrees of membership in
2-clusters. It has been proven that with a weight parameter value
of 1.68, the fuzziness of the membership matrix ensures an average
level of membership of samples to 6 clusters at a level of not less
than 99 %. The proposed CWYV categorization method establishes
a correspondence between the technical characteristics of the sam-
ples and their functional purpose. This makes it possible to take
into account the uncertainties caused by the assignment of samples




with intermediate characteristics between groups to one group.

The resulting categorization results establish benchmarks to which

CWYV samples should approach when designing CWV types, which

are constructed on the basis of unified units and assemblies. The

results of this study could be used to determine CWV samples of

the same type under conditions of a significant variety of options

for providing units.

Keywords: wheeled combat vehicle, fuzzy cluster analysis, com-

bat mass, fuzzy c-means algorithm.
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The object of this study is the durability of a bus body when pas-
sengers are transported on rural roads.

According to the European classification, the total length of roads
in Ukraine that correspond to the first category does not exceed 5 %.
That is, all other 95 % of roads have a quality level that does not meet
the regulatory operating conditions. In particular, in rural areas, buses
are operated both on worn asphalt-concrete surfaces and on dirt and
gravel roads. Such operating conditions additionally lead to intensive
wear of buses and significantly worsen the durability of their bodies.
The task to determine the influence of worn and dirt roads on the du-
rability of the bus body during passenger transportation in rural areas
could be solved by the durability assessment procedure proposed in
this paper.

The current work presents patterns that make it possible to pre-
dict the degradation of the bus body material that affect the durability
of the body. The factors of influence during the operation of buses on
rural routes have been substantiated and presented. The simulation
results show that when operating buses on rural roads, cracks in the
body frame of the body occur at runs that are 3.8-13.1 times less than
under regulatory operating conditions.

The proposed procedure for assessing the durability of a bus body
when transporting passengers on rural roads makes it possible to
predict the deterioration of the physical and mechanical properties of

the elements of the bus body frame and take measures at the design
stage to increase their reliability and durability.

Keywords: bus body durability, simulation modeling, passenger,
rural roads, road micro profile.
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The object of this study is hydrostatic processes in a single-cham-
ber hydrostatic bearing of an aviation gear-type pump.

The task addressed is the influence of design parameters of
a single-chamber bearing on its characteristics, taking into account
changes in the temperature of the working fluid. The main charac-
teristics considered are the carry-load capacity and flow rate of the
working fluid. Determining these characteristics is associated with
the joint solution of the Reynolds equations and the flow balance.
The basic characteristics of the hydrostatic bearing were determined
on the basis of the obtained pressure distribution function in the
working fluid layer.

The influence of the eccentricity and diameter of the hydrostatic
bearing on its characteristics has been studied, taking into account
changes in the temperature of the working fluid.

It was found that at zero eccentricity the temperature of the work-
ing fluid increased by 5.6 °C and was 105.6 °C. At an eccentricity of
0.018 mm, the temperature of the working fluid increased by 15.6 °C
and was 115.6 °C. With an increase in eccentricity from 0 mm to
0.018 mm, the maximum increase in the working fluid consumption
in a single-chamber hydrostatic bearing due to an increase in tempera-
ture was 19 %. The maximum decrease in the bearing load carrying
capacity due to an increase in the working fluid temperature was 17 %;
and at a working eccentricity of 0.018 mm, it did not exceed 1.83 %.

With an increase in the bearing diameter, the working fluid tem-
perature increased. At a bearing diameter of 14.5 mm, the increase
in the working fluid temperature was 4.59 °C; and at a diameter of
43.5 mm, the working fluid temperature increased by 15.6 °C.

The results demonstrate that an increase in the working fluid
temperature with an increase in eccentricity and bearing diameter
has a negligible effect on its load carrying capacity and working fluid
consumption.

Keywords: single-chamber bearing, working fluid temperature,
load carrying capacity, eccentricity, lubricant consumption.
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The object of this study is the deformation processes in a protec-
tive structure of the preparatory working, maintained in the excavated
space of the excavation area. The task addressed was ensuring the sta-
bility of the preparatory working in a deep coal mine to improve the
safety of miners and coal mining. The assessment of the strength of
the cast strip for the protection of preparatory workings in excavation
areas has been substantiated.

It was experimentally established that in the zone of active influ-
ence of mining pressure on the section 0 <! <50 m behind the treat-
ment face, there is an exponential dependence between the length of
the working [ (m) and the relative change in the volume dV of the
protective structure. It characterizes the safe deformation resource of
the cast strip. Within its limits, the process of gaining strength of the
protective structure occurs. At dV7<0.18 and the failure rate of the
arched flexible support ® <0.2, the losses of the cross-sectional area
of the working do not exceed 20 %. Under conditions when dV<0.22,
the resistance of the protective structure increases, which makes it
possible to limit the movement of lateral rocks on the contour of the
working, ensuring its overall dimensions. In cases when dV'>0.22,
and 0.22<®<0.68, the losses of the cross-sectional area are more
than 40 %. At a distance of [ >80 m behind the breakage face, the level
of threat of roof collapses approaches a critical state, which is associ-
ated with an uncontrolled increase in lateral rock displacements due
to the loss of strength of the cast strip.

The cast strip performs the functions of a supporting structure
only in a certain range of physical, mechanical, and deformation
properties.

The operational condition of the preparatory working is ensured
within the deformation resource of the cast strip. After reaching the
rated strength of the cast strip, its strength makes it possible to limit
the movement of lateral rocks on the contour of the working and
ensure its stability at a distance of /<80 m along the length of the
excavation section.

Keywords: preparatory working, cast strip, strength of the pro-
tective structure, deformation properties, occupational safety.
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This study examines how increase in pore water pressure weak-
ens the sand foundation, triggers liquefaction and lateral shift. This is
related to the interaction of pressure, density, depth, and load through
experiments and simulations to increase the foundation design. Nu-
merical analysis using UBC3D-PLM 3D plaxis, while experimental
tests are carried out with a 2.2 kW electric motor-powered table. Ex-
periment uses an acrylic ground box 0.5x1x1.5 m* which is strength-
ened by steel. The foundation model is in the form of a 2x2 pole group
with four pillars and pile caps. The results of the study showed an
increase in pore water pressure due to vertical and earthquake loads
could trigger liquefaction and vertical deformation. Numerical analy-
sis shows a surge in pressure in 20 seconds, in the case exceeding the
7.0 ratio, shows full liquefaction. The vibrating table experiment (rela-
tive density of 10 %) shows RU values close to 1, confirming the poten-
tial for liquefaction. Both experiments and simulations indicate rapid
initial deformation before stabilization. Pore water pressure jumped to
the critical level before stable, indicating the potential for full liquefac-
tion. Non-linear vertical deformation confirms significant soil changes
below the dynamic load. This study identifies the limit of the pressure
ratio for partial and full liquefaction and soil response to vertical and
seismic loads. The combination of numerical and experimental data
allows the analysis of vertical deformation of foundation stability. This
finding supports the design of earthquake resistant foundations and
geotechnical risk assessment, although its application must consider
soil conditions and limitations of numeric models, so it is necessary to
be further calibration for prediction accuracy.

Keywords: lateral resistance, group pile, sand soil, liquefaction,
vertical load.
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The object of this study is a powder tape for arc surfacing of
composite and complex-alloyed alloys. Essentially, the peculiarities
of their design determine the uneven heating and melting of the
shell and core during the arc surfacing process. This causes chemical
heterogeneity of the surfacing metal, which leads to a spread of its
mechanical properties. Taking into account the thermal balance of
heating the powder tape protrusion by the welding current during
surfacing, a mathematical model has been built. It allows for a reliable
and operational assessment of thermal effects depending on the weld-

ing current density, geometric dimensions, the filler metal filling ratio
of the tape and the thermophysical characteristics of the metal shell
and ingredients. Its quantitative accuracy makes it possible to predict
general patterns of temperature differences, changes in the aggregate
state, heat and mass transfer, and phase transitions. It also allows for
the calculation of the direction and limits of physicochemical reac-
tions and the identification of ways to control the power parameters
of the powder tape manufacturing process and the characteristics of
the surfacing mode.

Comparison of the calculated values of the average heating
temperature with experimental data indicates the adequacy of the
mathematical model and its feasibility for practical calculations. The
data reported in the paper correctly reflect the nature of the heating
of the powder tape, taking into account the composition of the core,
the thickness of the shell, the size of the tape, the degree of compres-
sion of the metal shell and the powder core in the two-roll mill stand.
Analytical description of the heating patterns makes it possible to
solve under industrial conditions the technological tasks of improving
the quality of the deposited metal, increasing the productivity of the
process, as well as resource and energy saving when surfacing com-
posite and alloyed wear-resistant alloys.

Keywords: powder tape, thermal state, core, surfacing, composite
alloy, alloyed alloy.

References

1. Yang, X. (2015). Analysis of Chinese Welding Industries Today and in
the Future (Focus on Cost, Productivity, and Quality). International
Journal of Mechanical Engineering and Applications, 3 (6), 127.
https://doi.org/10.11648/j.ijmea.20150306.15

2. Voronchuk, O. P., Zhudra, O. P., Kaida, T. V., Petrov, O. V., Kapitan-
chuk, L. M., Bogaichuk, I. L. (2022). Influence of the composition
of charge components of flux-cored strips of C-Fe-Cr-Nb alloying
system on chemical composition and structure of the deposited metal.
Automatic Welding, 8, 29-34. https://doi.org/10.37434/as2022.08.04

3. Prysyazhnyuk, P., Ivanov, O., Matvienkiv, O., Marynenko, S., Korol, O.,
Koval, I. (2022). Impact and abrasion wear resistance of the hard-
facings based on high-manganese steel reinforced with multicompo-
nent carbides of Ti-Nb-Mo-V-C system. Procedia Structural Integrity,
36, 130-136. https://doi.org/10.1016/j.prostr.2022.01.014

4. Gribkov, E. P., Perig, A. V. (2016). Research of energy-power parame-
ters during powder wire flattening. The International Journal of Ad-
vanced Manufacturing Technology, 85 (9-12), 2887-2900. https://doi.
0rg/10.1007/s00170-016-8714-1

5. Gribkov, E. P., Malyhin, S. O., Hurkovskaya, S. S., Berezshnaya, E. V.,
Merezhko, D. V. (2022). Mathematical modelling, study and computer-
aided design of flux-cored wire rolling in round gauges. The Inter-
national Journal of Advanced Manufacturing Technology, 119 (7-8),
4249-4263. https://doi.org/10.1007/s00170-022-08662-x

6. Gomes, J. H. F., Costa, S. C., Paiva, A. P., Balestrassi, P. P. (2012).
Mathematical Modeling of Weld Bead Geometry, Quality, and Pro-
ductivity for Stainless Steel Claddings Deposited by FCAW. Journal of
Materials Engineering and Performance, 21 (9), 1862-1872. https://
doi.org/10.1007/s11665-011-0103-1

7. Mutascu, D., Karancsi, O., Mitelea, I., Craciunescu, C. M., Buzdugan, D.,
Utu, L-D. (2023). Pulsed TIG Cladding of a Highly Carbon-, Chromi-
um-, Molybdenum-, Niobium-, Tungsten- and Vanadium-Alloyed Flux-
Cored Wire Electrode on Duplex Stainless Steel X2CrNiMoN 22-5-3.
Materials, 16 (13), 4557. https://doi.org/10.3390/mal6134557



8. Guo, N., Zhang, X., Fu, Y., Luo, W., Chen, H., Long He, J. (2023).
A novel strategy to prevent hydrogen charging via spontaneous-

ly molten-slag-covering droplet transfer mode in underwater wet
FCAW. Materials & Design, 226, 111636. https://doi.org/10.1016/
j-matdes.2023.111636

9. Trembach, B., Grin, A., Turchanin, M., Makarenko, N., Markov, O.,
Trembach, I. (2021). Application of Taguchi method and ANOVA
analysis for optimization of process parameters and exothermic ad-
dition (CuO-Al) introduction in the core filler during self-shielded
flux-cored arc welding. The International Journal of Advanced Man-
ufacturing Technology, 114 (3-4), 1099-1118. https://doi.org/10.1007/
$00170-021-06869-y

10. Tippayasam, C., Taengwa, C., Palomas, J., Siripongsakul, T.,
Thaweechai, T., Kaewvilai, A. (2023). Effects of flux-cored arc welding
technology on microstructure and wear resistance of Fe-Cr-C hard-
facing alloy. Materials Today Communications, 35, 105569. https://
doi.org/10.1016/j.mtcomm.2023.105569

11. Swierczynska, A., Varbai, B., Pandey, C., Fydrych, D. (2023). Exploring
the trends in flux-cored arc welding: scientometric analysis approach.
The International Journal of Advanced Manufacturing Technology,
130 (1-2), 87-110. https://doi.org/10.1007/s00170-023-12682-6

12. Kannan, T., Murugan, N. (2006). Effect of flux cored arc welding
process parameters on duplex stainless steel clad quality. Journal
of Materials Processing Technology, 176 (1-3), 230-239. https://doi.
org/10.1016/j.jmatprotec.2006.03.157

13. Chen, S. B, Lv, N. (2014). Research evolution on intelligentized tech-
nologies for arc welding process. Journal of Manufacturing Processes,
16 (1), 109-122. https://doi.org/10.1016/j.jmapro.2013.07.002

14. Hirata, Y. (1995). Physics of welding (III) - Melting rate and tem-
perature distribution of electrode wire. Welding International, 9 (5),
348-351. https://doi.org/10.1080/09507119509548811

15. Karwa, R. (2020). Heat and Mass Transfer. Springer Singapore.
https://doi.org/10.1007/978-981-15-3988-6

16. Forsberg, C. H. (2020). Heat transfer principles and applications. Aca-
demic Press. https://doi.org/10.1016/c2014-0-02744-x

DOI: 10.15587/1729-4061.2025.324951

ASSESSMENT THE EFFECT OF DIES STAMPING
PROCESS PARAMETERS ON THE PERFORMANCE
OF SPRING-BACK AND SPRING-GO DEFECTS IN
GALVANIZED STEEL SHEET MATERIALS (p. 68-73)

Dwi Rahmalina
Universitas Pancasila, DKI Jakarta, Indonesia
ORCID: https://orcid.org/0000-0001-7239-9039

Ahmad Zamzami
Universitas Pancasila, DKI Jakarta, Indonesia
ORCID: https://orcid.org/0009-0007-7981-6182

Dies stamping is an important manufacturing process and widely
applied in the modern industrial era. It provides convenience in the
production process and rapid shape modification, especially for sheet
materials. However, the quality occasionally experiences dimensional
change which defined as spring back (SB) and spring go (SG). This
study conducted an analysis related to the factors that contribute
to the defect from dies stamping. The work used galvanized sheet
and processed through V-bending using thickness, punch angle and
pressure as parameter. The results show the deflection angle as the
main indicator related to the defect. The highest SG occurs at thick-

ness 1 mm with a punch angle/pressure of 60°/6x103kg, causing
the highest deflection angle of 4.45°. Oppositely, SB is observed with
a maximum deflection of —2.2° when employing punch angle/pres-
sure at 120°/9x103 kg for material with thickness 1.2 mm. One unique
result is observed for the processing material at punch angle of 90°.
The phenomenon of SB and SG are observed for different parameter.
For example, thickness 1 mm experiences SB when using punch
pressure 3x10° kg and 9x10°% kg, while SG is observed under working
pressure 6x10° kg. The microstructure observation shows a change in
profile for the material after bending process, which is related to the
mechanical deformation and when the deflection value approaches 0°,
the microstructure shape profile becomes clearer which is related to
plastic deformation. These results provide a reference for suitable dies
stamping processing, potentially minimizing the defects and reduces
the additional process that involve to repair the defect part. Thus,
production quality is maintained optimally through the selection of
ideal dies stamping parameters.

Keywords: optimization, spring defect, dies stamping, manufac-
turing, punch angle, galvanized material.
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The object of study is the process of continuous cold rolling of
strips, in which the parameters of thickness, tension and flatness of
the metal.

Obtaining high flatness of thin strips during cold rolling at indus-
trial 4-stand mills, where the last stand realizes significant degrees of
compression in the working rolls with a diameter of up to 500 mm,
when implementing the mode with a constant rolling force causes
an increase in the longitudinal thickness deviation of strips. And the
accentuated obtaining of minimum longitudinal thickness variation
of strips leads to a change in the rolling force and as a result, due to
the change in the deflection of rolls worsens the flatness of strips.
The results of control actions can worsen both main quality indica-
tors at the same time. The known methods of thickness and flatness
control during cold rolling are analyzed and an alternative method
of combined influence on these quality indicators is proposed. An
optimization criterion is proposed. The quantitative estimation of
the achieved simultaneous improvement of accuracy in thickness
and flatness of strips as a result of the combined impact due to the
realization of the optimal combination of interrelated control actions
is performed. The method and algorithm of combined influence on
thickness, tension and flatness of strips taking into account speed



capabilities of actuators and their current position are proposed to

reduce longitudinal fluctuations of thickness and nonflatness.

Simultaneous decrease of strip nonflatness and longitudinal
thickness fluctuations is explained by the optimal combination
of regulation channels. This method can be used on modern mills
based on local systems of automatic control of strip thickness
and flatness.

Numerical estimations of probable practical results achieved
when using the proposed method. A simultaneous reduction in strip
flatness of 20-30 % and the provision of limited thickness limit devi-
ations to EN 10131(S) in at least 80 % of the inter-grade transitions
are expected.

Keywords: continuous cold rolling, flatness and strip thickness
control system, combined control.
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MATEMATUYHUH OIIMC KOHCTPYIOBAHHSA BUTKIB PO3TOPTHOI'O TEJIIKOIZIA 3A 3ATAHUMUA
KOHCTPYKTHBHUMMH ITAPAMETPAMM (c. 6-12)

A. B. Hecipomin, C. ®@. ITmmmmnaka, T. M. Bouina, 3. B. Pyxxuro, O. I. Kosziosa, I. C. Illynsak, T. C. Ilniunaka, 5. C. Kpemerns,
0. O. Hayio6iHa, A. M. PeGpiit

OG6’€KTOM JIOCTiZPKEHHS € TBUHTOBA PO3TOPTHA ITOBEPXHS 260 TOPC-TesIiKoi/| Ta MpoIec f10ro KOHCTPYIOBAHHS 32 33/JaHUMH KOHCTPYKTHB-
HHUMH ITapaMeTpamu. [BUHTOBI OBEPXHi IIMPOKO BUKOPUCTOBYIOThCS B iH)KeHepHiil pakTuili. BoHn HaGy/Iy MOMMPEHHS B IIPUCTPOSIX /IS
TPaHCHOPTYBaHHS Pi3HOMaHITHUX MaTepiaiB, a TAKOXK B CLIBCHKOTOCIIOAAPCHKIX MalIHHaX. IIpo6siemMa 1osisirae B TOMY, 1[0 TIPH iX BUTOTOB-
JIEHHI He 3aBX/[1 6epeThes /10 yBaru Croci6 ix yrBOpeHHs 3 TOUKU 30py aHAJIITUYHOrO Omucy. TBUHTOBI OBepXHi MOXx<yThb OyTH JiHiYaTUMU
i HesmiHiMuaTHMU. JIiHilTyaTi TOBEpXHi, a60 reJlikoigu, yTBOPIOIOTHCSI TBUHTOBUM PYXOM IPSIMOJIiHIHOT TBipHOT HaBKOJIO OCi, TpUYOoMy TBipHa
MOXKe TIepeTHHATH i1 a60 6yTH MUMOGDKHOIO. SIKII0 MPSMOJIiHifTHA TBipHA IIepeTHHAE BiCh ITi/| IPSIMUM KyTOM, TO TeJIiKOiZioM Oy/ie TBUHTOBHI
KOHOI/, AKUIi fy>Ke MOIMpPeHnit B TeXHilli i Ha3Boto mHeK. Ha rBUHTOBUI pyX pAMotiHifiHOI TBipHOI TOpca-restikoifa HakIaJatoThCs eBHi
yMOBH. FI0T0 TOJIOBHOIO TIEpeBArolo cepesl iHIIKX reslikoizIiB € MOXJIUBICTb TTO6Y/{0BM TOYHOT PO3TOPTKHU. Bei iHMIi restikoim € Hepo3TOPTHUMMU.
JIn1s1 iX BUTOTOBJIEHHSI 3HAXOAATh HAaOJIMDKEHY PO3TOPTKY, SIKY e(hOopMyIOTh y MOTpiGHY (hopmy. IIpy 1IbOMY 3pocTae eHeproeMHICTh IpoLeCy
nedopMariii 1jiei po3ropTky y ToToBHUil BUpi6 i3-3a MOg0IaHHS 3HAYHUX IJIACTUIHUX JlehopMaIiiii.

B pesysbraTi IpoBeeHUX JOCIiPKEHb OTPUMAaHO 3aJIEXKHOCTI, AKi 03BOJISIOTh KOHCTPYIOBATU MHOXKMHY TOPCiB-T€JIiKOI/IiB, IKi IIPOXOAATD
yepe3 3a/laHy TBUHTOBY JIiHit0. OTpUMaHi pe3y/IbTaTH I'PYHTYIOTHCSI Ha JUepeHI[iaTbHIX XapaKTepUCTHKAX MTOBEpXHi. B 1boMy IoJsAratoth
iX BiMiHHI pHicH Bif BiTOMMX pe3ysIbTaTiB, 3TiJJHO SIKMX 33/1aHill TBUHTOBIH JIiHIi BiANOBiZae TiIBKM OJ{MH TOpC-TeJIiKOiA. B po6oTi okazaHO
TIPaKTUYHE 3aCTOCYBaHHS TOpPCA-TeJiKoiZia B poJii MiJITIOPHOTO BUTKA 3BY)KYBAJIBHOTO LIHEKa KOPMO3OHpaIbHOro KoMbaiiHa i3 pajiycom
R=0,25 M 30BHIIIHBOI Kpaiiku i r=0,125 M BHYTpPilIHBOI.

KurrouoBi cioBa: Topc-resiikoiz, pe6po 3BOpOTY, MapaMeTPUyHi PiBHSHHS, 3BY)KYBaJIbHUI IIHEK, MTiIMOPHUIT BUTOK.
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PO3POBKA METO/Y KJIACH®IKAIIIT BOMOBUX KOJICHUX MAIIIIH I3 3ACTOCYBAHHSAM HEYITKOI'O KJIACTEPHOT'O
AHAJII3Y (c. 13-21)

B. A. Toxy®6, C. II. Bicuk, I. A. Toxy6, H. M. ITuBenkosa, C. I. Cegos, B. T. Hagukro, O. A. Mapyc, 1. /1. SIporx

O6’exToM JocipreHHs € 60ii0Bi kosicHi MamHu (CWV). [JoctimpkyBanack rpobsiemMa kiracudikarii CWV. Po3po6ieHnii MeTos, K1acu-
(ikarii CWV 6a3yeTbCcst HA BUKOPHCTAHHI arOpUTMy HediTKUX c-cepeHix (FCM), sikuil BU3HAYA€ [EHTPU HEUiTKUX KIacTepiB i BigmoBiaHi
M yHKIIT Ta HaJIeXKHOCTI, [0 MOXKYTh IIPUIMaTH 3Ha4eHHs B iHTepBaIi Bif 0 10 1. OTXKe, BU3HAYAIOTHCS CTYIIeHI HaJIeXKHOCTI 3pa3kiB CWV
J10 HEeYiTKMX KJIacTepiB, 1[0 B CYKYITHOCTi BH3HAua€e HEUiTKUN MOALT MoyaTKoBoi MHOXKMHU 3pa3kiB CWV. MiHiMabHa KiZlbKICTh 3pa3KiB,
HeoOXifIHa /i1 PO3B’sA3aHHA 3a/la4i HewiTKol KjlacTepr3allii IUTAXOM BU3HAYeHHs 3HaueHb IiTb0BOI (YHKII Ta BEJIMYMH ii MPUPOCTy Ha
OJITH 3pa30K IIPU IIOCJIJOBHOMY 301/IbIIEHH] YncIIa 3pas3KiB, CTAHOBUTH 55 WITYK. ITiATBEp/XKEeHO, 1[0 MaKCUMaJIbHa KiTbKIiCTh KJIacTepiB Ha
piBHI 6 3a0BoIbHSIE TOTPebU Kiacudikarii i He moTpebye iX 36iMbIIEHHS Yepe3 HAsIBHICTb OKpeMUX 3pa3kiB CWV, 3 BeJIMKUMU CTYIIEHIMU
HAJIOXHOCTI 710 2-KacTepiB. [JoBe/leHO, 10 IIpY 3HAUYEHHi BaroBoro rapamMeTpa Ha piBHI 1,68 po3MUTICTh MaTpHIli HAJIEKHOCTI 3a6e3medye
cepeZiHill piBeHb HaJIeXKHOCTI 3pa3KiB 10 6 KIacTepiB Ha piBHI He MeHIIIOMY 32 99 %. 3arporoHoBaHUi MeToz Kaacudikarii CWV BCTaHOBIIIOE
BiZITIOBiHICTh MiXX TEXHIYHMMH XapaKTePUCTUKAMMU 3pa3KiB Ta iX (QyHKIiOHATBHUM INpU3HaueHHSM. Lle 103BosIsse BpaXxoByBaTH HEBHU3Ha-
YEHOCTI, CIPUYMHEH] BiJHECEHHAM 3pas3KiB, 110 MATh IIPOMDKHI XapaKTepUCTUKU MDK Ipynamu, 40 ofHiel rpynu. OTpuMaHi pesyabTaTu
xIacrikarii BCTaHOBJIIOIOTh OPiEHTUPH, /10 SIKUX MTOBUHHI HabarpKaTucs 3pa3ku CWV mpu poekTyBaHHI TUNIAXXIB CWYV, sIKi CTBOPIOIOTHCS
Ha 6a3i yHiikoBaHMX By3JIiB Ta arperatis. Pe3ybraTi [OCIIi/PKeHHS MOXKYTh OyTH BUKOPUCTaHi IIPY BU3HAYEHHI O{HOTUITHUX 3pa3kiB CWV
B YMOBAaX 3HaUHOT'0 Pi3HOMAaHITTs BapiaHTiB 3a6e3MeueHHs MiZpo3iIiB.

KorrouoBi ciroBa: 60ifoBa KOJTiCHa MaIlIrHa, HEYiTKUI KJIaCTEpHUI aHaIi3, 60iioBa Maca, aJITOPUTM HEUiTKUX C-CEpPeTHiX.
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BHU3HAYEHHA BIIVIMBY MIKPOITPO®ITIO CIVZIBCBKHX TOPIT HA JOBIrOBIYHICTH KY30BA ABTOBYCA
IIPU ITEPEBE3EHHI ITACAXXUPIB (c. 22-31)

. I1. Py6an, JI. B. Kpaiinuk, I. fI. Py6aH, C. M. Ximka, O. M. Cykau, B. I. XotyHoB, B. B. IlleBuyK, I. I. lydanens, O. M. ApTiox

OG’eKT AOCTi/PKEHHS — JOBTOBIYHICTh Ky30Ba aBT0OYcCa ITi/] yac IepeBe3eHHs MacakUpiB 0 CiTbCBKUM /I0pOTaM.

3rigHo eBporeiichkol Kiacudikarii, 3arabHa MpOTHKHICTD ZOpir YKpaiHu, 10 BiAnoBizae nepiuiii kateropii, He nepesuiye 5 %. To6To
Bei iHmmi 95 % ZOpir MaroTh piBeHb SIKOCTI, 1[0 He Bi/IITOBi/Jac HOPMATHBHUM YMOBaM eKCIUTyaTarlii. 30KpeMa B CLIbCHKill MiCIIeBOCTi eKCILTya-
Tallist aBTOOYCIiB 3/[iICHIOETHCA SIK 110 3HOIIEHOMY ac(aIbTHO-0eTOHHOMY IOKPUTTIO, TaK i 110 I'PYHTOBUM Ta rpaBiiiHUM Joporam. Taki ymoBu
eKCILTyaTallii 04aTKOBO MPU3BOAATH /10 iHTEHCMBHOTO 3HOILYBaHHS aBTOOYCIiB Ta CyTTEBO MOTipIIYIOTh JOBIOBIUHICTD iX Ky30BiB. IIpo6ieMy
110710 BU3HAYEHHs BIUIMBY 3HOIIEHUX Ta I'PyHTOBUX AOPIT HA JIOBrOBIYHICTh Ky30Ba aBTOOYyCA IIPH ITepeBe3eHH] TacaXUpiB ¥ CLIbCHKIi Micie-
BOCTI /{03BOJIsI€ BUPILINTH MIPOLIeAypa OL[iHIOBAaHHS JOBIOBIYHOCTI, 110 3alIPOIIOHOBAaHA y AaHiii cTarTi.

B po6oTi HaBe/IeHO 3aKOHOMIPHOCTI, SIKi JO3BOJISIOTH ITPOTHO3YBATH JIeTpaiallilo MaTepiay Ky30Ba aBTo0yca, 110 BILIUBAIOTh Ha JOBIOBIU-
HiCTb Ky30Ba. OGI'PyHTOBAHO Ta HaBEAEHO YNHHUKHY BIUIMBY ITPY eKCILTyaTallil aBTOOYCIB IO CLIBCHKUX MapIIpyTax. B pe3ysnbTaTi Mojjes1toBaH-
He [T0Ka3aHo, 110 TPU eKCIUTyaTaliii aBToOyCiB 10 CiIbCbKUX /Ioporax TPilllMHUA KapKacy OCHOBU Ky30Ba BUHMKAIOTh ITPU Mpo6irax, 1o MeHIi
y 3,8-13,1 pa3 Hi>XXK Ip¥ HOPMATUBHO JOIYCTUMHX yMOBaX €KCILTyaTallil. 3alporoHOBaHa MpOIeAypa OLiHIOBaHHS JOBIOBIYHOCTI Ky30Ba



aBTo0yca ITpH MepeBe3eHHi ITacCayKMPiB IO CLIbCHKUX OPOTax JJO3BOJISIOTH IIePEeAOAYNTH TOTipIIeHHS (hi3MKO-MeXaHiYHUX BJIaCTHUBOCTEH eJle-
MEHTIB KapKacy Ky30Ba aBTO0yca Ta BXKUTHU 3aXO/iB Ha eTalli IPOEKTYBaHHs LI0/[0 MiZIBUILIEHHS IX HailfHOCTi Ta JOBroBiYHOCTI.
Korro4oBi cyioBa: 10BroBigHICTh Ky30Ba aBTOOYyCa, iMiTaI[iliHe MOZIEIIOBAHHS, TIACAYKUP, CITBCHKI OPOTH, MiKPOITpodiab J0pOTU.
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BUABJIEHHS BIUIVBY 3MIHU TEMIIEPATYPU POBOYOI PITMHU OJHOKAMEPHOTO I'/TPOCTATUYHOTO
HIAMIUITHUKA HA ¥IOT'O XAPAKTEPMCTHKU ITPH PI3HUX 3HAYEHHAX KOHCTPYKTUBHUX IIAPAMETPIB (c. 32-39)

B. I. Haziu

O06’€KTOM ZOCTiZPKEHHSI € Ti[POCTaTUYHI ITPOIIECH B OIHOKaMePHOMY Ti/I[pOCTATUIHOMY MiALIUITHUKY aBialliifHOro Hacoca eCTepeHHOTO TUITY.

BupimyBasace rmpo6siema BIUIMBY KOHCTPYKTHBHUX ITApaMeTPiB O[HOKaMEePHOT'O ITiANIMITHIKA Ha HOro XapaKTePHUCTUKY 3 ypaxyBaHHSIM
3MiHU TeMIiepaTypy po6ouoi pifuHU. K OCHOBHI XapaKTepUCTUKY PO3IJISAINCS Hecydya 3[aTHICTb i BUTpaTa po6o4oi pifuHu. BusHayeHHs
IIMX XapaKTEePUCTHK OB sI3aHe i3 CIJIbHUM pO3B’si3aHHSAM PiBHAHB PeifHosbACa i 6amancy BUTpaT. OCHOBHI XapaKTEePHUCTUKHU TiZIPOCTATUIHO-
o MiJUMITHYKA BU3HAYAIUCS HA OCHOBI OTpUMaHOI (DyHKIIiT po3rogisy THCKY B 11api po6o4oi pifuHu.

JIocifpKyBaBcsl BIUIMB eKCIIEHTPUCHUTETY i JiiameTpa TifpocTaTUYHOrO MiJIIUITHUKA Ha HOro XapakTepUCTUKHU 3 YpaxyBaHHSIM 3MiHU
TeMIIepaTypy po6o4oi pijuHu.

BcTaHOBJIEHO, 1110 TPU HY/JIbOBOMY €KCIIEHTPUCHUTETi TeMIiepaTypa po6odoi pifuHu 3poctana Ha 5,6 °C i craHoBua 105,6 °C. Ha exciieH-
tpucuterti 0,018 MM TemmiepaTypa po604oi pigrHM 36imbIIyBaach Ha 15,6 °C i cranoBma 115,6 °C. 3i 36i/IbII€HHSAM €KCIIEHTPUCUTETY 3 0 MM
710 0,018 MM MaKCUMaJsIbHe 301/IbIIeHHS BUTPATH po604oi piJUHU B O{HOKAMEPHOMY Ti/[pOCTATUYHOMY IIAMIUITHUKY 32 PAXyHOK ITi/IBUILEHHSI
TEMITepaTypy CTAHOBUJIO 19 %. MakcuMasIbHe 3MEHIIeHHST HeCyJol 3JaTHOCTI MiZIIUITHIKA 32 PaXyHOK ITiZIBUIIEHHS TeMIlepaTypu po6odoi
pimuHu craHoBMIIO 17 %, @ Ha po6ouoMy excrieHTpucuTeti 0,018 MM He repeBuIyBaso 1,83 %.

3i 36inbLIeHHSM [iamMeTpa MiAUIMITHUKA TeMIlepaTypa po6ouoi piinHu 36inabiryBanack. Ha faiamerpi migmmnHuka 14,5 MM 361IbIIeHHS
TeMIIepaTypy po6o4oi pifuHN cTaHOBIIIO 4,59 °C, a Ha AiameTpi 43,5 MM TemIiepartypa po6ovoi piguHu 36inbmmIacs Ha 15,6 °C.

OTpuMaHi pe3yJIbTaTH I0Ka3yloTh, 110 301/IbIIeHHs TeMIIepaTypy po60voi piiMHU ITpU 361/IbIIeHH] eKCIIEeHTPUCUTETY i liaMeTpa mijuui-
HMKa HEe3HAUYHO BIUIMBAIOTh HAa HOT0 Hecydy 3/1aTHICTb i BUTpaTy po6o4oi piAnHM.

KurrouoBi coBa: ojHOKaMepHUI Ii[IINITHUK, TeMIIepaTypa po6o4oi pijiHu, Hecyda 3/1aTHIiCTh, €KCIIEHTPUCUTET, BUTPaTa MacTHIA.
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OIIIHKA TPUMKOCTI JIUTOI CMYTH JIJII OXOPOHMU ITIATOTOBYOI ITPHUYO0I BUPOBKH (c. 40-50)

A. A. Yerrira, /. B. ITouiii, C. B. Ilogkxonaes, JI. JI. BauypiH, A. C. Beiikos, I. M. Ciaios, €. C. Ilogkomnaes, O. O. Bicus,
B. I. ®egopuyk-Mopo3s

OG6’eKTOM JIOCTiZKEHHS € lehopMalliiiHi Tpoliecy OXOPOHHOI CIIOPYA Mi/IrOTOBYOI BUPOOKH, MiATPUMYBAHOI Y BUPOOIEHOMY IIPOCTOPi BUIM-
KOBOI /IIAHKY. BupirryBasacs mpo6siema 3a6e3redeHHs CTiIMKOCTI MiAroToBY0i BUPOOKU y IMOOKii ByTiIbHIH 11axTi 1 mi/iBUIIieHHs Ge3MeKn
TIparyi ripHUKIB Ta BYyMIeBUAOGYTKY. OGIPYHTOBAHO OI[iHKY TPUMKOCTI JIMTOI CMyTH JIJIs1 OXOPOHU ITiATOTOBYMX BUPOOOK Ha BUIMKOBHX JIUISTHKAX.

EKCIIepUMEHTAIBHO BCTAaHOBJICHO, 10 Y 30Hi aKTMBHOIO BIUIMBY TiPHHUYOTrO THUCKY Ha AiAsSHLI 0<[<50 M I1033jly OYMCHOrO BHUGOIO
MDK TPOTSDKHICTIO BUPOGKY [ (M) Ta BifHOCHOIO 3MiHOIO0 06’eMy dV OXOPOHHOI CIIOPY/AM € eKCIIOHEHIiifHa 3aJIe)KHICTh. BOHA XapaKkTepu3sye
Ge3reyHMit JedopMariiiHuil pecype JUTOi CMyTrH. B fioro Mexax BifiGyBaeThCst IIpoliec HaGopy MiIfHOCTI oXopoHHOI criopyzu. IIpu dV'<0.18
iyacToTi BiZAMOB apKOBOT'0 MiAATIIMBOTO KpirieHHs o < 0.2, BTpaTH IUIOL]i IIOIIEPEeYHOTr0 IepeTHHY BUPOOKU He IepeBUILyIoTh 20 %. B ymoBax,
ko dV<0.22, BifGyBa€eThCsT 3pOCTAHHS OIIPHOCTI OXOPOHHOI CIIOPY/H, IIO F03BOJIsIE OOMEXUTH IepeMillleHHsI Gi9YHMX MOopiZ Ha KOHTYpi
BUPOOKH, 3a6e3reunTy 1i raGapuTHi po3mipu. ¥ Bunajkax, konu dV>0.22, a 0.22 <® <0.68, BTpaTH IJIOLIi [IOMEPEYHOr0 MePeTHHY CKIa/ia-
f0Th TToHaZ 40 %. Ha Bifcrani [ >80 M 1mo3a/y 04MCHOTO BUOOO PiBE€Hb 3arpo3u 06BaseHb ITOKPIiB/I HAGIMKAETHCS J0 KPUTHYHOTO CTaHY, 1[0
II0B’S13aHO 3 HEKOHTPOJILOBAHUM IIPUPOCTOM 3MillleHb GiYHMX I10PiJi BHACIIZOK BTPATU TPUMKOCTI JINTOI CMyTH.

JIuTa cMyra BUKOHYeE (yHKIIiT TPUMaIbHOI KOHCTPYKIIiI JINIlle B IeBHOMY Ziara3oHi (i3uKo-MexaHIYHUX Ta ZieopMaliiiiHIX BIaCTUBOCTEN.

ExcriryaTaniifiHMil CTaH IIATOTOBYOI BHPOOKH 3a0e3IedyeThcsl B MeXkax AedopMamiifHoOro pecypcy JuTOi cMyrd. Ilicis fOCATHEHHS
HOMIHQJIBHOT MIITHOCTI JIUTOI CMyTH 11 TPUMKICTb [J03BOJIsSIE OGMEXUTH TIepeMillleHHs GiYHMX MOPifl Ha KOHTYpi BUPOOKM Ta 3a06e3MednTy 11
CTilKiCTh Ha BimcTaHi [£80 M 110 AOBKUHI BUIMKOBOI JiTSTHKH.

KurrouoBi ciroBa: miaroroya BUpoOKa, JIUTa CMyTa, TPUMKICTh OXOPOHHOI criopyau, fedopMariiiiii Bl1acTUBOCTI, Ge3reka mparii.
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INEHTU®IKAILIS BIUIUBY HIJIBUILEHOIO IIOPOBOI'O TUCKY BOJU TA BEPTUKAJILHOT JE@OPMAIIIT
MIJ BIULIMBOM PO3PLIXKEHHA (c. 51-59)

As’ad Munawir, Yulvi Zaika, Eko Andi Suryo, Nuril Charisma, Arief Alihudien

¥V 11iit po6oTi JOCIiKYEThCS, SIK MiBUILEHHS TUCKY II0POBOI BOAM ITOCIAGJIIOE TIiIJaHy OCHOBY, BUKJIMKA€E PO3Pi/PKEeHHS Ta Gi4HMIT 3CyB.
Lle moB’s13aHO i3 B3aEMOZIEI0 THCKY, LIIIBHOCTI, IMTMOMHYN Ta HAaBAaHTAKEHHS yepe3 eKCIIePUMEHTH Ta MOJIEIIOBAHHS AJIsl 301IbIIeHHsT KOH-
cTpykuii dyHzamenTy. YnceapHUI aHATi3 BUKOHYBaBcs 3a joromororo UBC3D-PLM 3D plaxis, a excrieprMeHTaIbHI BUIIPOOYBaHHS IIPO-
BOJWJIMCH 32 JIOTIOMOI'0I0 CTOJIY 3 €JIeKTPOJBUTYHOM ITOTY)KHICTIO 2,2 KBT. B eKcriepMeHTi BUKOPHUCTOBYBABCSI aKPUJIOBUM I'PYHTOBUH SIIIUK
0,5x1x1,5 M3, 3minHeHU#H crasuio. Mogens yHAaMeHTy Mae GOpMy IPyIU CTOBIIB 2X2 3 YOTUPMa CTOBIIAMH Ta BEPXaMHU TaJib. Pesynsrati
JIOCJTi/IPKeHHSI TTOKa3aJIu, 1110 361i/IbIIeHHS THCKY ITOPOBOI BOAM Yepe3 BEePTHUKAJIbHI Ta 3eMJIETPYCHI HaBaHTA)KEHHST MOJKE CIIPOBOKYBATH PO3pi-
JOKeHHSI Ta BepTUKAJIbHY Aedopmariiro. YnciIoBuil aHali3 ToKasye CTPUOOK THUCKY 3a 20 CeKyH/, Y pa3i mepeBUILleHHSI CIiBBifHOImEHHS 7,0 ITo-
Kasye IIOBHE po3pi/pkeHHs. ExcriepuMeHT Ha BibparifiHoMy croJi (BifHOCHA MmIinbHICTh 10 %) IMoKa3ye 3HaYeHHS KoedillieHTa II0pOBOTO TUCKY
BOAY, 6IM3bKI 0 1, 1110 MiATBEP/PKYE MOXKJIMBICTD PO3PiHKEeHHS. SIK eKCIIepUMEHTH, TaK i MOZIe/IIOBAaHHsI, BKa3ylOTh Ha IIBUJIKY II0YATKOBY Jie-
dopmarito mepez crabiznizamiero. TUCK MOPOBOI BOAM TTiJICKOYMB /IO KPUTUIHOTO PiBHS, TIEPII HiXK CTAaTH CTAGLIBHNM, 110 BKa3ye Ha MOXUINBICTh



TTOBHOTO po3pi/keHHs. HeriHiliHa BepTHKanbHa AedopMaliis MiJTBep/pKye 3HAYHI 3MIiHM I'PYHTY HIDKYEe AMHAMIYHOTO HaBaHTAXXEHHS.

Tle octipKeHHsT BU3HAYa€ MEXKY CITiBBi/[HOIIEHHS THCKY /Il 4aCTKOBOTO Ta TIOBHOTO PO3Pi/IKeHHs Ta peakliii IPyHTy Ha BepTHKaJIbHi Ta celic-

MiyHi HaBaHTKeHHsI. [10eZTHAHHST YMCIOBUX Ta eKCIIEPUMEHTATBHUX JJaHUX Z03BOJISIE ITPOBECTH aHAJIi3 BEPTUKAIBLHOI fedopmariii cTiifikocTi

ocHOBH. 1leif BUCHOBOK IiZITBEP/Kye IIPOEKTyBaHHS CeHCMOCTIIIKOro ()yHJJAMEHTY Ta 'eOTEeXHIUHY OLiHKY PU3HUKY, X04a HOro 3aCTOCyBaHHS

TTOBUHHO BPaXOBYBaTH YMOBHU I'PYHTY Ta 0OMEXEHHs YMCIOBUX MOZesIeit, ToMy HeoOXiZiHO TMo/jaibliie KaJiOpyBaHHS /JI1 TOYHOCT] IIPOTHO3Y.
KurrouoBi cioBa: 6iuHMIA orip, TpyrioBa masts, MilaHuN IPYHT, PO3PiPKEeHHS, BEpTUKAIbHE HABAHTAKEHHS.
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OCOBJIMBOCTI HATPIBY TA ILIABJIEHHSA IIOPOIIKOBOY CTPIYKH JIJIs1 HAIUIABJIEHHSA KOMITO3UIIIHAHUX
TA KOMIIUVIEKCHO-JIETOBAHHUX CILJIABIB (c. 60-67)

B. 1. Kaccos, O. B. BepexxHa, C. O. Epmakosa, [I. M. Typuanin, C. B. Majiurina

OG6’eKT AOCTiPKEHHS — MOPOIIKOBA CTPivKa /I AyTOBOTO HAIJIABJIEHHS KOMITO3MIIIITHMX Ta KOMIUIEKCHO-JIETOBAHMX CIUIaBiB. OffHaK
0COGJIMBOCT] X KOHCTPYKTUBHOI'O BUKOHAHHS BU3HAYa€ HepiBHOMIpHICTb HAarpiBy i IIaBjeHHsI 000JIOHKH i CepJiedHUKY B IpoLieci JyroBoro
HaruiaBieHHs. Lle 3yMOBJIIOE XiMiYHy HEOZHOPIJHICTh HAIJIAaBJIEHOT'O METaJIy, 1[0 IPU3BOAUTE A0 PO3KU/Y HOro MeXaHI{UYHUX BIACTUBOCTEMH.
3 ypaxyBaHHSM TeILJIOBOro GaslaHCy HarpiBaHHS BHJIBOTY IIOPOIIKOBOI CTPiYKM 3BapIOBAJIBHMM CTPYMOM IIPH HAIUIABJICHHI PO3pOGJIEHO
MaTeMaTU4YHY Mojiesib. BoHa [103BOJIsie OTPUMATH JIOCTOBIPHY Ta OIE€PATUBHY OIIHKY TeTJIOBUX e(eKTiB 3aIeXKHO BiJ| I[iIbHOCTI 3BaproBasib-
HOTO CTPyMy, T€OMETPUYHUX PO3MipiB, KoedillieHTa 3aIIOBHEHHS CTPIYKM IIUXTO0 i TETIO(Mi3MIHNX XapaKTePHUCTUK MeTalIeBOi 060JTOHKHI
Ta iHrpesieHTiB. [i KUIbKiCHA TOYHICTH J03BOJISIE CTIPOTHO3yBATH 3arajibHi 3aKOHOMIPHOCTI TIepenajly TeMIIEpaTyp, SMiHU arperaTHOro CTaHy,
TeIyIoMacolriepeHeceHHsI, (pa3oBUX IepexofiB. TaKoXK /T03BOJISIE pPO3paxyBaTH HAIPSMOK Ta MeXi (i3MKO-XIMIUHMX peakiiii Ta HaMiTUTH
LXMW YIPaBIiHHSA CWJIOBUMMU IIapaMeTpaMU IIPOIeCy BUTOTOBJIEHHS IIOPOIIKOBOI CTPIYKM Ta XapaKTePUCTUKAMU PEXUMY HaIlIaBJIEHHs.

3icTaBeHHA PO3paxyHKOBUX 3HaUY€Hb CEPEAHBOI TeMIIEpaTypPU HarpiBaHH:A 3 €KCIIEPUMEHTAJIbHUMU JAHUMU CBiUUTD IIPO a/IeKBaTHICTh
MaTeMaTHYHOI MOJIeJTi Ta IOLiIBHICTb i1 A1 MPaKTUYHMX POo3paxyHKiB. OfeprkaHi B po6OTi JaHi KOPEKTHO BiZlo6paXKaroTh XapaKTep HAarpiBy
TIOPOLIKOBOI CTPIYKY 3 ypaXyBaHHSIM CKJIAJy Cep/IeYHHKY, TOBIIMHU 000JIOHKH, PO3MIpiB CTPiuKH, CTyIeHs: OGTUCHEHHS MeTaleBOi 060JIOHKU
i MOPOIIKOBOIO CEPAEYHUKY B ABOBAJIKOBIi KJIITi cTaHy. AHAJITUYHUI ONKMC 3aKOHOMIPHOCTEli HarpiBy ZJ03BOJIs€ BUPIlIyBaTU B IIPOMUCIIO-
BHUX yMOBaX TeXHOJIOTiYHi 3aBAaHHS MOJMIIEeHHS SIKOCTi HaIlJIaBJIEHOTO MeTaJly, MiZIBUIIeHHs IPOAYKTUBHOCTI IIPOLiecy, a TAKOXK Pecypco- Ta
eHepro36epe)xeHHs TP HAIIaBJIeHHI KOMITO3UIIITHUX Ta JIETOBAaHNX 3HOCOCTIMKHX CIIJIaBiB.

KJ1ro4oBi c1oBa: IOpOIIKOBA CTPiYKa, TEIJIOBUM CTaH, Cep/IeYHUK, HATlJIaBJIEHHS, KOMITO3UIiMHU CIIaB, JIeTOBAaHUH CILIAB.
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OIITHKA BILIMBY ITAPAMETPIB ITPOIIECY IITAMIIYBAHHA MATPUIIb HA XAPAKTEPHCTHUKY JE®EKTIB
BIJI IIPY>KUHU TA IPYXKMHHOTO IIEPEXO/Y B MATEPIAJIAX 3 OIJTMHKOBAHOI CTAJII (c. 68-73)

Dwi Rahmalina, Ahmad Zamzami

IlITamMIyBaHHS — Iie BOXIMBUI BUPOOHUIHIT ITpoOIiec, KU IIMPOKO 3aCTOCOBYETHCS B CydacHy IIPOMUCIIOBY eTIoxy. Lle 3a6e3medye 3pyd-
HICTb y TIpolieci BUPOGHUIITBA Ta MIBUJKY 3MiHY GOpMU, 0COGIMBO /I IUCTOBUX MaTepiasiB. OfHaK AKiCTb Yac Bij yacy 3a3Hae po3MipHHUX
3MiH, IKi BU3Ha4aroThCA K mpyxuHa Hasza/ (ITH) i mpyxwHa oBepTaetses (I111). Y mpoMy JociKeHHi 6yJ10 TPoBeJieHo aHaIi3 (haKTopiB, ki
CIPUSIOTh BUHUKHEHHIO fieheKTiB Bij mTamiyBaHHs. Y po6OTi BUKOPHCTOBYBABCS OIMHKOBAHMI JIUCT, 06p06IeHni V-TIof[iGHUM 3THHOM,
BUKOPHCTOBYIOUN TOBIIMHY, KyT y/lapy Ta THUCK fIK ITapaMeTp. Pe3yabTaTi 1MoKasyroTh KyT Bi[XMJIEHHS K OCHOBHUII ITOKAa3HUK, TIOB’ A3aHUI
3 gebexrom. Hatisumuii TITT BUHMKA€E TIPU TOBUIMHI 1 MM 3 KyTOM/THUCKOM IITaMITyBaHHs 60°/6X103 Kr, 1110 ClipU4UHsIE HAROGLIBIIMET KyT Bij-
xwieHHst 4,45°. HaBnaky, ITH criocTepiraeTbest 3 MaKCHMaJIbBHUM BiZIXVJIEHHSIM —2,2° TP BUKOPUCTAaHHI KyTa/TUCKY Tamity 120°/9X103 kr
JUTsI MaTepiaTy TOBIIMHOIO 1,2 MM. OiNH yHIKaJIbHUI pe3y/IbTaT CIIOCTePiraeThes A1t 06po6IF0BAHOTO MaTepiaty MpH KyTi mraMiry 90°. SIBu-
wwie ITH i TITT criocrepiraerhest yist pisHuUX napamerpis. Hanpurias, ToipHa 1 MM Bigdysae ITH Ipu BUKOPUCTAHHI THCKY IyaHCOHa 3X10° Kr
i 9103 kr, Toxi six IIIT criocTepiraeThest MpU po6OYOMY THUCKY 6X103 Kr. CIIOCTEPEXKEHHS 332 MIKPOCTPYKTYPOIO IMOKa3ye 3MiHy Mpodiimo
MaTepiajty IicIst mporjecy 3TMHAHHS, 1[0 ITOB’SI3aHO 3 MeXaHIYHOI0 edhopMalliero, i KoM 3Ha4eHHS MIPOruHy HabKaeTses 7o 0°, mpodins
opMu MiKpPOCTPYKTYpH CTa€ WiTKILIIMM, 1110 [TOB’SI3aHO 3 IJIACTUYHOIO iehopMaliieto. 11i pe3ysbTaTu € OpieHTUPOM IS BiIIIOBiHOT 06poOKHU
LITaMITyBaHHS, ITOTEHIITHO MiHIMi3yroun fedeKT Ta 3MEHIIYIOYN JO0JATKOBHI IIpolec, KU mepenbadae peMOHT AedeKTHOI YaCTUHU.
TakyM YUHOM, SKiCTb BUPOOHUIITBA MiATPUMYETHCSI ONTUMAJIBHO 3aBASAKY MiA60PY ifleabHUX TapaMeTpiB IITaMITyBaHHS.

KorrouoBi ciroBa: ontuMizaris, AeeKT Ipy>KUHHY, IITAMITyBaHHSI, BUTOTOBJIEHHS, KyT IIyaHCOHA, OIIMTHKOBAHUI MaTepiasl.
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PO3POBKA METOJIY KOMBIHOBAHOI'O KOHTPOJIIO TOBIIYHH, HATATY TA IUIOIIMHHOCTI IITAB
IIPH BE3IEPEPBHIM XOJIOAHII IIPOKATII /TSI SMEHIITEHHS ITI030BXXHbBOI PI3HOTOBIIHMHHOCTI
TA HEIUIOIIITHHOCTI (c. 74-84)

‘Wu Hongyi, I. 1O. IIpuxoabko, Zuo Peng, Wang Debin

OG6’eKTOM OCITiZPKEHHS € Tpoljec Ge3repepBHOI XOTIOHOI ITPOKATKY IITA0, B IKOMY BU3HAUAIOTHCS ITApaMeTPH TOBIIWHU, HATATY Ta ILJIO-
LWHHOCTI MeTasy.

OTpuMaHHS BHUCOKOI IUIOI[MHHOCTI TOHKHX IITa0 ITPY XOJIOAHIM IMPOKATI[i Ha MPOMHUCIOBUX 4-X KJIITKOBHX CTaHAaX, Jie OCTAHHS KJITh
peastizye 3HauHi cTyneHi oOTHCHEHHs B POGOUMX BaJKax AiaMeTpoM Jo 500 MM, P peasizawil peXuMy 3 IOCTIHHOIO CHJIOI IPOKATKU
BUKJIMKA€E 301IbIIEHHS TT03/J0BXKHBOTO BiZIXMJIEHHS TOBIIMHU 1ITa0. A aKIleHTOBaHe OTPHMAaHHS MiHIMaJbHOTO MTO3Z0BXXHLOI'0 BapiloBaHHS
TOBIIMHMY ITa6 IPU3BOAUTH 0 3MiHM CHJIM ITPOKATKH i, IK HACTIZOK, 32 PaXyHOK 3MiHU IIPOTMHY BaJIKiB IOTipIIye IUIOIIMHHICTD IITA0.
Pe3ysnbTaTh KepyBaHHSA MOXKYTb IOTipIINUTH 0OM/IBa OCHOBHI SIKIiCHI ITOKa3HUKHU ofiHOYacHO. ITpoaHati3oBaHO Bi/JoMi MeTO/i KOHTPOJIIO TOB-
IIMHY Ta TJIOIMHHOCTI TTiJ] Yac XOJIO{HOI IIPOKATKH Ta 3aIIPOIIOHOBAHO aJIbTEPHATUBHUIA CIIOCI6 CyMiCHOTO BIUIMBY Ha I1i TTOKA3HUKU SKOCTI.



3anponoHOBaHO KpUTepiil onTumiszanii. IIpoBejeHO KiIbKiCHY OLIIHKY JOCATHYTOTO OZHOYACHOTO IiIBULIIEHHS TOYHOCTI TOBIIWHM Ta ILIO-
IIMHHOCT] IITa6 y pe3y/IbTaTi CyMiCHOro BIUIMBY 3a PaXyHOK peastizalil onTuMaabHOi KoMOiHAaIlii B3a€MOIIOB I3aHUX KePYIOUHX Jiil. 3amporo-
HOBAHO METO/] i JITOPUTM CYMIiCHOTO BILUIMBY Ha TOBIIMHY, HATST i IUIOIIMHHICT CMYT 3 YPaxyBaHHSIM IIBH/IKiCHUX MOXKJIMBOCTEH IIPUBO/IIB
i IX IOTOYHOTO MOJIOXKEHHS JIJIs1 3MEHIIEHHS M03/I0B)KHIX KOJIMBaHb TOBLUIUHHU i HEIUIOIUHHOCTI.

O}:[HO‘{aCHe 3MEHIIECHHA HEHJ'IOLL[I/IHHOCTi mTabu Ta KOJTUBaHb HOS/:LOB)KHBO’I. TOBIIWHU ITOACHIOETHCA OIITUMAJIbHUM ITOEAHAHHAM KaHaJliB
peryroBaHHs. 1leit MeTos Mo)ke OYTH BUKOPHUCTAHUI HA CY9aCHHUX CTaHAX, 3aCHOBAaHMX HA JIOKAJIBHUX CHCTEMaX aBTOMAaTHYHOTO KOHTPOJIIO
TOBLIMHU Ta IJIOL[MHHOCTI IITA0HU.

YucespHi OI[iHKM HMOBIPHUX IIPAaKTUYHUX PE3y/IbTATiB, JOCATHYTHX TP 3aCTOCYBAaHHI 3aIIPOIIOHOBAHOT0 MeTOAy. OuiKyeThbCs OfHOUYACHe
3MEHIIEHHs TUIONUHHOCTI mTa6 Ha 20-30 % i 3a0e3meueHHsT 0OMEKEHUX IPAHUYHUX BiZIXMJIEHb TOBIIWHU 3rifiHo 3 EN 10131(S) npuHaitmHi
y 80 % MDKCOPTaMEHTHUX IePEXO/liB.

KurrouoBi coBa: GesnepepBHa X0JI0[jHA ITPOKATKA, CHCTEMAa KOHTPOJTIO TUIOLIIMHHOCTI Ta TOBIIWHU IITa0H, KOMOiHOBaHUI KOHTPOJIb.



