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This paper considers issues related to the undercarriage system
of a high-speed electric train with body inclination and a vibration
recovery system. The main suspension systems of the electric train
body, which are currently used, were investigated. The existing
shock absorption systems and alternative approaches and solutions
for increasing the speed characteristics of electric rolling stock have
been highlighted. A basic problem of these suspension systems was
put forward, which is the lack of the possibility of recovery of oscil-
lations, as well as the complexity of systems for tilting the body. The
main dimensional and power parameters of the proposed promising
shock absorber are presented. The characteristics of basic parameters
of the electromechanical shock absorber were compared with those
of a pneumatic spring shock absorber. A simulation model of a high-
speed electric train with an electromechanical shock absorber was
built in the MATLAB Simulink environment. The main units of the
simulation model were defined and described, owing to which it is
possible to simulate the inclination of the body to a given angle and
the simulation of vibration energy recovery.

Based on the results of simulating the operation of an electrome-
chanical shock absorber as part of the undercarriage of the electric
locomotive, it was determined that the synthesis of this system
makes it possible to tilt the body by 5 degrees in 2 seconds. It is also
stated that the proposed system makes it possible to reduce the vi-
brations of the electric train body by 2 times, and to recover 84 W /h
of vibration energy. The body tilt results are predetermined by the
speed of the mechanism due to the absence of a compressor set used
in the pneumatic system.

The scope of application of the vibration damper also includes
the automotive field, subject to additional research into the form,
amplitude of road surface vibrations and changes in overall parame-
ters in accordance with the requirements.

Keywords: electromechanical shock absorber, simulation model,
body inclination, vibration damping, undercarriage.
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The study demonstrates a significant advancement in vehicle
suspension testing by utilizing the Taguchi method for optimization.
The suspension system determines a vehicle’s performance, directly
affecting ride comfort, handling, and safety. The research presented
in this study highlights a potentially effective method for enhanc-
ing suspension testing. The research systematically investigates the
complex network of factors influencing suspension behavior using
the Taguchi method, a robust optimization technique. The analy-
sis includes examining road surface conditions, passenger weight
variations, and tire pressure fluctuations. The objective is to design
a suspension system that provides both comfort and stability without
making any concessions, regardless of the obstacles encountered on
the road. The car utilized for this research is an Altis sedan equipped
with tires with a 205/55 R16 profile. The study’s findings indicate
that factor A, which represents embankment height, significantly
impacts 56 % of road irregularity management and the maintenance
of a stable driving experience. The dynamic load factor (Factor D)
contributes significantly to the vehicle’s overall stability and ride
quality, accounting for 43 % in different scenarios. Based on the given
framework, it can be observed that the variables B (tire pressure) and
C (passenger weight) significantly influence suspension vibration,
resulting in a reduction of below 0.1 %. While the research results
presented here only cover a subset of automobiles, the methodology
employed can be used to deal with similar problems in other vehicles.

Keywords: Taguchi method, vertical dynamic loads, vehicle
body weight, suspension, fast Fourier transform.
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The object of this study is hydrostatic processes in the sliding
bearings of gear-type aviation fuel pumps.

The problem of the influence of the design parameters of the fuel
pump bearing on its static characteristics was solved. Load-bearing
capacity, lubricant consumption, and operating temperature condi-
tions were considered as static characteristics. The determination
of these characteristics was based on the pressure distribution
function in the working fluid layer. An option was adopted with two
load-bearing chambers located on the working surface of the hydro-
static bearing. Three options for the circumferential arrangement
of chambers relative to the line of action of the external load were
studied. A quantitative assessment of the effect of increasing the
temperature of the working fluid on the consumption of lubricant
and bearing capacity is given.

Tt has been established that with an increase in the angle of po-
sition of chambers relative to the line of action of the external load,
the flow rate of the working fluid in the bearing increases, and its
load-bearing capacity decreases. With a clearance in the bearing of
0.0225 mm, with an increase in the angle of the chambers from 30°
to 40°, the flow of working fluid through the bearing increases by
approximately 1.64 times. When the gap increases to 0.0425 mm and
the angle of the chambers changes from 30° to 40°, the flow rate of the
working fluid increases by approximately 1.2 times. The load-bearing
capacity of the bearing with an increase in the chamber position angle
from 30° to 40° decreases with a gap of 0.0225 mm by approximately
1.6 times, and with a gap of 0.0425 mm by approximately 1.93 times.

An increase in the temperature of the working fluid leads to
adecrease in the load-bearing capacity of the bearing by 2.5 % and an
increase in the flow rate of the working fluid in the bearing by 4.6 %.

The results allow for more rational design of hydrostatic bear-
ings for fuel gear pumps.

Keywords: hydrostatic bearing, gear pump, load-bearing capa-
city, flow balance, temperature regime.
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The object of the study reported in this paper is the parameters
of a device for implosion impact on aquifers during well development.

The problem of increasing the productivity of aquifers was
solved by removing colmatation products formed during the drilling
process and restoring the natural permeability of the formations.
This could ensure high production of wells and their long-term
trouble-free operation. One of the most effective ways to develop
wells is implosion impact. However, its use is hampered by the com-
plexity of the structure of existing devices, the high cost of use, and
the insufficient reliability of their operation. To overcome this, an
original device for implosion impact on aquifers was designed and its
operating parameters were determined.

A procedure has been devised for determining the maximum per-
missible sizes of intervals not filled with liquid under the conditions
of preventing casing string collapse. The effect of these intervals on
reducing the total weight of the casing string was investigated.

An optimal well structure was proposed for the conditions of the
Tonirekshin field. The critical dimensions of empty intervals were
calculated for all wall thicknesses of casing pipes included in the well
design. It has been established that the amount of weight reduction
of the casing string in the well due to the Archimedean force for field
conditions is 43-47 %. Archimedean force increases with increasing
pipe wall thickness. Reducing the weight of the casing string reduces
the required winch power, allowing the use of lighter drilling rigs.

The procedure for preparing for repeated implosion impacts has
been studied.

The studies performed and the recommendations presented will
be effective when drilling and developing wells under the conditions
of the Mangistau Peninsula, at the Tonirekshin field.

Keywords: well development, implosion impact, casing string
collapse, inlet valve, Tonirekshin field.
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This paper reports a study aimed at increasing the intensity of
grinding of the stems of coarse-stemmed crops by establishing the
influence of the orientation of the cutting edge of the cutter-shred-
der knives on the quality of the technological grinding operations.

Analytical dependences of the planar movement of the roller-
shredder were established and it was determined that for rollers with
knives, the cutting edge of which is directed in the direction opposite
to the direction of rotation:

— exceeding the value of the vertical components of the total
forces of resistance of the knives, which made it possible to increase



the values of forces, and, as a result, more intensive destruction of the

layer of plant remains;

— exceeding the values of the driving force of the knives based on
the dependence of the driving force on structural and kinematic pa-
rameters (roller weight, drum radius, blade height, blade inclination
angle, acceleration).

Experimental studies have established an excess of up to 20 % of
the quality indicators of milling sunflower and corn stems with roller
knives, the cutting edge of which is directed in the direction opposite
to the direction of rotation.

The average number of crushed pieces of corn stalks in the range
of less than 50 mm is 13.6 % higher in the combined unit, the cutter
blades of which are directed with the cutting edge in the direction
opposite to the direction of rotation.

Tt was established that with zero and 3.92 kN (400 kg) additio-
nal loading, an increase in speed from 7.45 km/h to 13.6 km/h leads
to a decrease in the values of the average traction resistance. The
highest value of traction resistance was set at a speed of 13.6 km/h
and an additional load of 7.84 kN (800 kg). The lowest value of trac-
tion resistance was established at zero additional load and a speed
of 22.0 km/h, which is 21.5 % less than at a speed of 7.45 km/h and
14.1 % less than at a speed of 13.6 km /h.

Keywords: shredder roller, cutting edge of a blade, analytical
dependences of the planar motion of shredder roller, traction resis-
tance of shredder roller.
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The object of this study is the process of soil compaction with
ring-spur and ring-tooth rollers. Based on the zonal optimization
of the agrophysical parameters of the arable horizon, the influence
of the rolling working bodies on the soil environment in terms of
creating a uniform set layer density during pre-sowing tillage was in-
vestigated. Tt was established that soil density should be evaluated in
a zonal section together with its aggregate composition, humus con-
tent, moisture, etc. Smooth-water-filled, ring-tooth, and ring-spur
rollers were studied. The use of a smooth water-filled roller in pre-
vious studies contributed to the high unevenness of the compaction
of the upper and lower layers of the arable horizon, which indicated
the impracticality of further experiments. The research of ring-tooth
and ring-spur rollers was carried out by the method of a multifacto-
rial experiment under defined soil and climatic conditions (soil type,
sod-podzolic; layer-by-layer soil moisture, 26...28 %; layer-by-layer
soil density, 0.96...1.25 g/cm?). Regression models were built of the
influence of the specific load, the frequency of passes, and the work-
ing speed of the unit on the density of the soil in layers: 0-5; 5-10;
10-15; 15-20; 20-25; 25-30 c¢m. To assess the heterogeneity of soil
density in layers 0-5 and 5-10 cm, a data array was constructed.
Tt was established that the ring-spur roller, even at a speed of up to
6 km/h, is not a tool suitable for regulating the equilibrium density
of the seed layer. The best for pre-sowing soil cultivation is a ring-
tooth roller (specific soil load, 350 kg/m; unit speed up to 6 km/h).

The derived regression equations make it possible to select such
a specific load on the ring-tooth roller that could provide a rational
value of the layer density of the soil. This is economically and envi-
ronmentally expedient.

Keywords: layer-by-layer soil density, heterogeneity of soil den-
sity, ring-spur roller, ring-tooth roller.
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The object of the study reported here is the grinding process
in a tumbling mill where the mechanism of destruction by crushing
is implemented, which is caused by the mechanism of compression
loading. The compressive interaction in the active zone of the lower
end of the granular loading chamber of the rotating drum at the
transition of the shear layer to the solid zone was taken into account.

The task to determine the parameters of the compressive action
was solved, which was caused by the difficulties of modeling and the

complexity of the hardware analysis of the behavior of the internal
loading of the mill.

A mathematical model was built based on data visualization for
the compression grinding mechanism.

The power of compressive forces was taken as an analog of
grinding performance. The initial characteristic of compression was
considered to be the mean speed of movement in the central averaged
normal cross-section of the shear layer. The influence on the perfor-
mance of the mass fraction of the shear layer and the reversibility of
loading was taken into account.

The effect of rotation speed on productivity was evaluated by ex-
perimental modeling at a chamber filling degree of 0.45 and a relative
size of grinding bodies of 0.0104. The maximum value of energy and
grinding productivity was established at a relative speed of rotation
Yu=0.6-0.65. The maximum value of the share of the shear layer
loading was found at y,=0.4-0.45.

The results have made it possible to establish a rational speed
during crushing by compression, W,=0.55-0.65. This value was
smaller in comparison with impact crushing, W,=0.75-0.9. The
observed effect is explained by the detected activation for the shear
loading layer during slow rotation, in contrast to the fast rotation
for the drop zone.

The model built makes it possible to predict rational techno-
logical parameters of the process of medium and fine grinding in
a tumbling mill by compression.

Keywords: tumbling mill, intra-chamber loading, compressive
loading, destruction by crushing, grinding performance.
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This paper reports a new approach to ensuring the stability of
the end milling process, due to vibration-free cutting modes, which
are determined from the stability lobes diagram of the dynamic ma-
chining system. An application program for automatic calculation of
the stability lobes diagram in the coordinates «mill spindle speed —
feed» has been developed, which is a tool for the technologist-pro-
grammer when designing control program for numerically controlled
machines. The mathematical model underlying the application
program represents a dynamic machining system as a single-mass
system with two degrees of freedom, covered by negative feedback
in the direction of two coordinates. The trailing machining is repre-
sented as positive feedback loops with a delay function in each. The
mathematical model is given in the form of state variables, which
allows applying numerical modeling methods to determine both
transient and frequency responses. The software developed includes
a separate module for automatic design of the stability lobes diagram
whose algorithm uses the features of the location of the Nyquist di-
agram on the complex plane. Since the functioning of the developed
program requires a priori information about the dynamic parameters
of the machining system, a procedure for their experimental identi-
fication is presented. The stiffness of the machining system in two
coordinates was determined with the help of a dynamometer, and
the frequency responses were determined by the impulse response
function, which was obtained with an impact hammer. The research
results were confirmed experimentally both by computer simulation
and milling on a machine tool and could be recommended for deter-
mining the cutting mode at end milling.

Keywords: end milling, stability of the cutting process, iden-
tification of dynamic parameters of the machining system, stability
lobes diagram.
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The intensive use of lamination technology for the decoration
of printing prints made by various printing techniques, as well as a
wide range of films, require solving an urgent problem — optimization
of influencing factors to ensure the quality of laminated products.



The objects of research were prints of inkjet and laser printing on
paper, photo paper, and cardboard. A glossy film based on bio-ori-
ented polypropylene BOPP was used for lamination. Studies of
densitometric indicators of prints after lamination confirmed an
increase in optical density by 0.28 units. This is especially true for
inkjet prints. However, after lamination, all digital prints showed
a tendency to improve colorimetric characteristics, namely an in-
crease in the brightness of CMYK colors.

The relationship between the technological regimes of lami-
nation (speed and temperature) and the strength of the laminates,
estimated by breaking and pressing forces, was established. To de-
scribe the dependence of the laminate strength on the temperature
and speed of lamination, polynomial models were built that repro-
duce the values of the breaking and pushing forces of the laminate
with satisfactory accuracy. The selected algorithm for calculating
the parameter values of these models is based on the application of
the Chebyshev approximation of the functions of many variables.
The optimization models built will allow, if necessary, for making
corrections in the technological process of laminating printing
prints to ensure the predicted required quality and strength
of laminates.

Keywords: digital printing, prints, lamination modes, densito-
metric indicators, optimization of quality of laminates.
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The object of this study is the wear resistance of marks for people
with visual impairments, which are printed by the intaglio printing
method on Ukrainian hryvnia banknotes to identify the banknote
denominations. The subject of the study is to determine the im-
pact of wear on the recognizability of marks for people with visual
impairments and the identification of banknote denominations by
people with visual impairments. The paper considers the problem of
inadequate assessment of the level of banknote wear by the systems
of control and rejection of protected products from the point of view
of banknote accessibility for people with visual impairments.



An improved methodology for determining the level of wear of

the mark for people with visual impairments on Ukrainian hryvnia
banknotes is given, taking into account the indicator of its accessi-
bility for all population groups, in particular for people with absolute
vision loss, throughout the entire period of circulation. According to
the developed methodology, artificial wear of banknotes was carried
out according to three test options. The results of changes in the
mass of banknotes, the microstructure of the surface of banknotes, the
compressibility of marks for people with visual impairments (elasticity
level), and the level of tactile identification of the denomination of
banknotes by people with total vision loss were obtained. It was deter-
mined that during the artificial wear of banknotes, the main destruc-
tion of the mark takes place in the first cycle. After the second cycle of
wear, there is an increase in the elasticity of the mark for people with
visual impairments, a decrease in the level of its tactile sensation and
the identification of the denomination of the banknote. Therefore, the
properties of banknotes after the second cycle of wear have been deter-
mined to be critical for withdrawing such banknotes from circulation.

The revealed regularities make it possible to adjust the pa-
rameters of intaglio printing during the production of banknotes
and to adjust the sorting equipment to determine the suitability of
banknotes for further circulation, taking into account the criterion
of accessibility of banknotes for all groups of people.

Keywords: mark for people with visual impairments, wear of
banknotes, denomination identification, Ukrainian hryvnia.
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In this study, an investigation into the impact of heat transmis-
sion in the welded junction of SUS304 pipe has been carried out with
the use of a numerical method. An investigation was carried out by
employing ANSYS’s static structural tools in conjunction with the
software package’s thermal transient analysis. Based on the heat
flow on the welding point, where the temperature reaches 507 °C
within 200 mm of the end of the welded pipe, an examination into
the efficiency of heat transfer has been carried out. This analysis was
based on the heat flow on the welding point. As the total heat flux
approaches 7.02e6 W-m 2, studies have been conducted on the topic.
There have been three types of directional heat flux measurements
made (X, Y, and Z), with the numerical findings indicating that the
X direction produces the most variable heat flow readings. These
checks were performed in a variety of settings. These were chosen
as the correct paths to go since they led directly to the source of the
warmth. whereas the Z-axis permits the minimum amount of heat



flow throughout the board. The damaged area identified on the trees

that were still standing was factored into the calculation. To calcu-

late the amount of residual stress, the Von Mises stress was applied

repeatedly during the whole procedure. This tactic ended up being

employed. Due to the tension caused by the pipe’s increased bending

radius, the piece of pipe located 200 mm from the pipe’s distal end is

the most vulnerable. The value was calculated to be 2.49¢6 Pa when

the temperature was increased to 500 °C.

Keywords: heat transfer, SUS304, heat flux: welded joint, fric-

tion stir welding.
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CUHTE3 EJIEKTPOMEXAHIYHOT CUCTEMU HAXIJTY KY30BA TA PEKYIEPAIIIf EHEPTIT KOJIMBAHD
JIJIA IBUAKICHOTO EJTEKTPOIOI3Y (c. 6-14)

A. B. Osyay, B. I. lio6apcokuii, M. 1. SIkynin, O. M. /IyGinina

Posraanyro mmranns cucteMu XoZ0BO1 YaCTHHU MIBUAKICHOTO €JIEKTPOIOI3/ly 3 HaXMIOM Ky30Ba Ta CUCTEMOIO peKyIepailii KOJTnBaHb.
Bysio po3riisinyTo 0CHOBHI cUCTeMU TH/ABIIYBAHHS Ky30Ba €JIEKTPOIIOI3/Y, SIKi BUKOPUCTOBYIOTHCS HA JaHWil MOMeHT. Bucsitiieno icuyioui
CHCTeMHN aMOPTU3aIlii Ta aTbTepHATUBHI MIIXOAN 1 PIlIeHHS /IS MiBUIIEHHS MIBI/IKICHUX XapaKTEePUCTHK eJIeKTPOPYXOMOTo CKJIajy. Bucy-
HyTa OCHOBHA TIPOGJIEMATHKA IIUX CHCTEM TI/BIlIlyBaHHsI, sIKA TIOJISITAE Y BIICYTHOCTI MOKJIBOCTI PEKYIIEPYBAHHSI KOJUBAHb, Ta CKJIAIHOCTI
cucTeM JUIs Haxuiry Kysosa. llpezcraBieni OCHOBHI raGapuTHi Ta CHJIOBI MapaMeTpu 3allPOIIOHOBAHOTO TEPCIEKTUBHOTO aMOPTHU3ATOPA.
3pobJieHa MOPiBHSIbHA XapaKTEPUCTIKA OCHOBHIUX MAPAMETPIiB eJIEKTPOMEXAHIYHOTO aMOPTHU3ATOPA 3 THEBMO-pecopHmM. [To6ymoBamo imita-
LWiHY MOJIEJTb IBUAKICHOTO €IEKTPOTIOI3/Y 3 eleKTpoMexaHiyHuM aMoptusatopoM y cepeaosuiti MATLAB Simulink. Hasezeni ta onucani
OCHOBHI GJIOKH IMITAI[IHOI MOJIeJT, 3aB/ISIKH SIKIM MOJKJIBO BHKOHATH iMiTarifo HaXMIy Ky30Ba Ha 3aJaHUIl KyT Ta iMitaiiio pexymepartii
eneprii KoJIMBaHb.

3a pe3yJIbTaTaMy MOJEJIOBAHHS POOOTH €JIEKTPOMEXaHIYHOTO aMOPTU3ATOPA Y CKJIAAI XOZOBOI YACTHHHU €JIEKTPOBO3a BH3HAUYEHO, IO
CHHTE3 JIAHOT CHCTEMH J[03BOJISIE BUKOHATH HAXMJI Ky30Ba Y 5 IPajlyciB 3a 2 cekyH/i. Takosk 3a3Haueno, 1o 3arporoHoBaHa CHCTEMA JI03BOJISIE
3HM3UTU KOJIMBAHHS Ky30Ba €JIEKTPOIOi3ly y 2 pasu, Ta pexynepysaru 84 Br/roj eneprii kosmBanb. OTpuMaHi pe3yJibTrati HaxXu/Iy Ky30Ba
06yMOBJIEH] TIIBUIKOIEI0 MEXaHI3MY, 32 PaXYHOK BIZICYTHOCTI KOMIIPECOPHOTO KOMILTEKCY, SIKIH BUKOPUCTOBYETHCS ¥ THEBMOCHCTEMI.

Cdepoto 3acTocyBaHHS racHUKA KOJIMBaHb MOJKe OYTH TaKOX i aBToMOGiIbHA cdepa, 3a YMOB [0JIATKOBOTO AOCIKEHHsT (OPMIL, aMILTi-
Tyl KOJIMBAaHb TOPOKHBOTO TIOKPUTTSI Ta 3MiHM rabapUTHUX ITAPAMETPIB BiMOBIHO 10 BUMOT.

KiiouoBi ciioBa: esiekTpoMexaHiuHiii aMOpTH3aToP, IMiTaIliiiHa MOJIENb, HAXUJI Ky30Ba, FaciHHs KOJMBAHb, X0/I0BA YaCTHUHA.
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VIOCKOHAJIEHHS BUIIPOBYBAJIbHOTO OBJIAJHAHHS JJI4 KOJIICHOI IIIJIBICKU TPAHCIIOPTHHUX 3ACOBIB
3A JIOMIOMOTOIO METO/IY TATYTI 3 METOIO OIITUMI3AIIIF (c. 15-27)

Christof Geraldi Simon, Festo Andre Hardinsi, Sallolo Suluh, Formanto Paliling, Rigel Sampelolo, Agus Widyianto

VY pob6oTi MPOIEMOHCTPOBAHO 3HAYHUI MPOTPEC Y BUMPOOYBAHHSX MiABICKYM TPAHCTIOPTHUX 3ac00iB 3 BUKOPHCTAHHSIM MeToxy TaryTi
3 MeToto ontumisanii. Cucrema 1iABICKN BU3HAYAE XAPAKTEPUCTUKK TPAHCIIOPTHOTO 3ac00Y, Ge3M0cepeHbO BINIUBAYU HA MIABHICTD XO/Y,
KEpOBaHiCTh i Ge3neky pyxy. JlOCTiKeHHsI, peACTaBIeHe y AaHiit poOOTi, MAKPECTIOE TOTEHIINHO eheKTUBHIIT METO/ TIOJTIMIIEHHST BU-
npobyBaHHs TABICKU. Y TOCTIIKEHHI, 3 BUKOPUCTAHHSAM MeToAy TaryTi — HaJiiiHOro MeTojy ONTUMI3allii, CHCTeMATHYHO JOCHIKYETHCS
CKJIaiHa Mepeska (haKTOPIB, 110 BIVIMBAIOTH HA POOOTY MiABICKN. AHAMII3 BKIIOYAE B cebe OCTIIKEHHS CTaHy TOPOKHBOTO MOKPUTTSL, 3MiH Baru
MacaskupiB 1 KOJIMBAHb THCKY B IIIMHAX. MeTa MoJIArae B TOMY, 11100 PO3POOUTH CHCTEMY THABICKH, 110 3a6e3Medye MIaBHiCTh Ta CTIKICTb pyXy
6e3 6yub—su<1/1x MOCTYIIOK, He3aJIe)KHO BiJl IIEPEIIKO/, 1[0 BUHUKAIOTL Ha J0PO3i. Y MOCJIPKeHHI BUKOPUCTOBYBaBCs aBTOMOOLb cefan Altis,
ocHarenui muxamu rnpodimo 205/55 R16. Pesynbratu ociikeHHs TOKa3yIoTh, 1110 (hakTop A, SIKUI MTPEICTABIISIE BUCOTY HACHITY, ICTOTHO
BILUIMBAE HA 56 % YIPABJIiHHS HEPIBHOCTMI JOPIT Ta MiATpUMaHHs cTabinbaoro pyxy. KoedinienT aunamivnoro HaBantaxkenus (bakrop D)
Ma€ 3HAYHUIT BIUIMB HA 3arajibHy CTIKiCTh TPAHCIIOPTHOTO 3ac00yY Ta SKICTh 13/11, cTanoBistun 43 % y pisuux ciienapisx. Ha mizcrasi Hase-
JIEHOT CXeMM MOJKHA MOMITHTH, 1110 3MinHi B (thck B mmuax) i C (Bara macakupiB) iCTOTHO BIUIMBAIOTh Ha BIGPAIIiio MiBICKHU, IPUBOASTYM 0
sumkents mennie 0,1 %. HesBaskaioun Ha Te, 1110 1IpeICTaBIIeH] Pe3yIBTaTH J0C/I/PKEeHb OXOIUIIOTD TIIBKI YaCTUHY aBTOMOO1JIIB, 3aCTOCOBY-
BaHa METOZOJIOTIST MOXKe OYTH BUKOPHCTAHA JIUIsT BUPIIIEHHST AHATOTIYHNX MPOOIEM B IHIINX TPAHCIOPTHHUX 3aC00aX.

Kimouosi cinoBa: meros TaryTi, BepTUKaIbHI ANHAMIUHI HABAHTAKEHHsI, Maca Ky30Ba TPAHCIIOPTHOTO 3aco0y, MiBICKA, IBUKE TIEPETBO-
pennst Oyp'e.
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BUSABJIEHHSA BIVIMBY KOHCTPYKTUBHUX ITAPAMETPIB I'/TPOCTATUYHOTO MIIIITATTHUKA ABIAIIITHOTO
MAJIMBHOTO HACOCY HA I1OTO CTATUYHI XAPAKTEPUCTHKU (c. 28-34)

B. 1. Hasiu

OG6’€KTOM JIOCIIKEHHS € TIIPOCTATHYHI TIPOIECH B OTIOPAX KOB3AHHSI MAJIMBHUX aBiallilHUX HACOCIB MIECTEPHOTO THUITY.

BupinyBanace mpobiemMa BIUIMBY KOHCTPYKTHBHUX MapaMeTpiB MiAMIMITHIKA TTATHBHOTO HACOCA Ha HOTO CTATHYHI XapaKTEePHCTHKIL
B sKOCTI CTATUYHUX XapaKTEPUCTHK PO3IJISAANNCS HECyda 3/[aTHICTh, BUTPATA MACTUJILHOTO MaTepialy i TeMIepaTypHuil pexkuM poboTu.
B ocHOBI BU3HAYEHHS IMX XapaKTEPUCTUK JieKaia (GYHKILis PO3MOIIY THCKY Y mapi po6ouoi pianmu. Byso npuiiHsTto BapianT 3 1BoMa He-
CYYMMM KaMepaMu, PO3TalioBaHUMK Ha po6odiil MOBEpPXHi ripocTaTaHOro MiAMUIHIKA. [{OCTiAKYBaICsa TPU BapiaHTH OKPYKHOTO PO3Ta-
HIyBaHHsT KaMep 0710 JIiHii /i 30BHINHBOTO HaBaHTaskeHHs1. HaBeeHa KisbKicHa OIiHKa BIVIMBY ITIBUIIEHHS TeMIIEpaTypr poOovoi pignHn
Ha BUTPATy MAacTUJIBHOTO MaTepiary Ta Hecydy 3/[aTHICTD MiANIUITHIKA.

Beranosiieno, 1110 3i 36iIbIIEHHSIM KyTa TTOJI0KEHHST KaMep MO0 JIiHIT /il 30BHINIHBOTO HABAHTAXKEHHST BUTPaTa podOYOi PiANHM B Iij-
HNIMITHUKY 3pOCTae, a HOro Hecyda 3faTHiCTh 3MeHnryeTbest. [pu 3azopi B migmmmauky 0,0225 MM 3i 301/IbIIEHHSM KyTa TOJOKEHHS Kamep
3 30° 10 40° BuTpatn po6OYOl piAMHM Yepes miAmunHUK 3poctae npubausno B 1,64 pasu. [Tpu 36iabuienni 3azopy a0 0,0425 MM Ta 3MiHi KyTa
nosoxenHs kamep 3 30° 10 40° Butpata po6odoi pianHu 3poctae npubausHo B 1,2 pasu. Hecyua 3maTHiCTb miammmHnKa 3i 30i1bIIEHHSAM KyTa
nosioskennst kamep 3 30° 10 40° amenmnyerbes npu 3azopi 0,0225 mm ipubausto B 1,6 pasu, a ipu 3azopi 0,0425 mm tiprbausio B 1,93 pasu.



36iTbIIeH S TeMITepaTypr PO6GOYOT PiIAMHN PU3BOIANTD [0 3HIZKEHHS HECYYOi 3/ATHOCTI MiMUITHIKA Ha 2,5 % Ta 301TbIEHHs] BUTPATU
Po0OYOT piHK B miUIHUKY Ha 4,6 %.

Otpumani pe3yssTaTi JO3BOJISIOTH PalliOHATbHIIIE TIPOEKTYBAT! TiIPOCTATHYHI MiAIMITHIKY /IS TAJNBHUX IeCTepeHYacTUX HacOCIB.

K040Bi cioBa: rigpocTaTuuHuil TiANUITHUK, IIeCTEPHUIT HACOC, HeCyYa 3IaTHICT, HaJaHC BUTPAT, TEMIIEPATYPHIN PEKIM.
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BUABJIEHHSA OCOBJIMBOCTEIT POBOTH ITPUCTPOIO JIJIS IMILIO3IMHOIO BIIUBY HA BOJJOHOCHUIA IIJIACT
ITP11 OCBOEHHI CBEPIJIOBHH (c. 35-44)

Boranbay Ratov, Ardak Borash, Marian Biletskiy, B. JI. Xomenko, E. A. Kopossika, Aigul Gusmanova, A. A. ITameHnko,
B. A. Pacugeraes, O. B. MaTsam

O06’ekToM f0oCTiKEHHST y poOOTI € TTapaMeTpH IPUCTPOTO IMILIO3IITHOTO BIVIMBY Ha BOJOHOCHI MJIACTU MIPH OCBOEHHI CBEPIJIOBUH.

Bupinrysasach npo6Jema miBHIeH s TPOAYKTUBHOCTI BOJOHOCHUX IJIACTIB HIJISIXOM BUAAJICHHS IPOAYKTIB KOoJbMAaTallil, 110 yTBOPH-
JIMCS B TIPOIleci OypiHHsI, Ta BIIHOBJIEHHS MPUPOAHOI IPOHUKHOCTI actis. [le 3a6e3neunts BUCOKUI Ae6iT CBEPAJIOBUH Ta IXHIO TPUBALY
GesaBapiiiny pobory. OxHuM 3 HaiGIIbIT eHEKTUBHIX CMOCOOIB OCBOEHHS CBEPVIOBUH € iMIITosiiiHumii BrimB. OfHak HOTo 3acTOCYBaHHS
CTPUMYETLCS CKAAAHICTIO KOHCTPYKIIT ICHYI0YMX IIPUCTPOIB, BUCOKOIO BAPTICTIO BUKOPUCTAHHS Ta HEIOCTATHHOIO HAAIHICTIO IXHBOI poOOTH.
Jlist ojtoTalHst 1boTo GYJI0 PO3POOIEHO OPUTTHAIBHIIT TPUCTPIH /ISt IMIJIO3IITHOTO BIUIMBY Ha BOJOHOCHI TOPU3OHTH Ta BU3HAYEHO TTapa-
MeTpH #1010 pobOTH.

P03p06J1eHO METOANKY BU3HAYEHHS MAKCUMAJIBHO JOMYCTUMUX 32 YMOB HEJIOTIYIEHHST 3SMUHAHHS 00CaIHUX KOJIOH PO3MIPIB He3aloBHe-
HUX PiAnHOTO iHTepBasiB. JOCIIIKEHO BIJINB X IHTEPBATIB Ha 3HIKEHHS 3aralbHOI Barn 00CaIHOT KOJIOH.

[lnst ymoB pogosuiiia ToHipeKIIMH 3alIPOIIOHOBAHO ONTUMAJIbHY KOHCTPYKIIiIO cBepA/ioBUHY. Po3paxoBani KpUTHYHI PO3MIPU ITOPOKHIX
iHTepBaJIiB TSI BCIX TOBIIMH CTIHKH 06CaHNUX TPYO, MO BXOAATH Y KOHCTPYKIIIO CBEP/JIOBUH. BCTaHOBIIEHO, 110 BEMYNHA 3HIDKEHHS BaTH
06cajiHOT KOJIOHU Y CBEP/IIOBHHI 32 PaXyHOK APXiMe0BOI CUIIH /ISl yMOB POJOBUIIA CTAHOBUTH 43—47 %. ApXiMeioBa cuiia 3pocTae i3 36ib-
MIEHHSM TOBHUIMHU CTIHKN TPYOU. 3HWKEHHS Bark 00CaIHOI KOJIOHY 3HUKYE MOTPIOHY TTOTY/KHICTD J1€0IIKN, 110 JO3BOJSAE BUKOPUCTOBYBATH
Jiertii 6ypoBi yCTaHOBKH.

[ocaimxeno npoueaypy HiIFOTOBKY 110 IIOBTOPHUX IMILIO31iHUX BILJIUBIB.

Buikonani 10C/IipKeH S Ta Mojiaii peKoMeHzanii 6yayTh eeKTHBHUMU TPU GYPiHHI Ta OCBOEHHI CBEP/IOBUH B YMOBaX miBoctposa Man-
ricray, Ha poioBullli ToHipeKIuH.

K11040Bi c10Ba: 0CBOEHHS CBEP/UIOBHH, IMILTO31HHIIT BIINB, 3MIHAHHST 00CAIKH, BIYCKHUH KJIaaH, pogosuiie ToHIpeKImH.
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BU3HAYEHHS BILIUBY HATIPIMKY BCTAHOBJEHHS PIXKYUYOI KPOMKU HOJKIB KOTKA-ITIOJIPIBHIOBAYA HA
IIOKA3HUKHU ITPOLIECY (c. 45-53)

B. O. Illeituenxo, B. A. Boabcokuii, P. B. Komo6ancekuii, B. I. Inecn, O. 1. Binosoa, M. B. IlleBuyk, ¥O. B. Ckopsik

JTOCJIi/KEHHS HATIPABJICHO HA [iABUICHHS IHTEHCUBHOCT MOAPIGHEHHS 4acTOK cTebes rpy6ocTebI0BIX KYIBTYD 3aB/IsSIKI BCTAHOBJICHHIO
BILIMBY Opi€HTaIlil PIXKYI0i KPOMKH HOKIB KOTKa-TIOAPIOHIOBAaYA Ha SIKICTh BUKOHAHHS TEXHOJOTIYHUX Onepailiii moapioHeHHs.

BCTaHOBJIEHO aHAITUYHI 3a/IEKHOCTI  TIJIOCKOTO PYXY KOTKa-MOAPIOHIOBAYA Ta BUSHAUEHO, 10 /i1 KOTKIB i3 HOKaMU, PIKYUy KPOMKY
SIKMX HAIIPABJIEHO Y GiK MPOTUIEKHIUIT HAPSIMKY 0OepTaHHsE:

— MePEBUILIEHHS 3HAYEHHS BEPTUKAIBHIX CKJIAM0BUX CYyMAPHUX CHJI OTIOPY HOKIB, 110 YMOKJIMBUIIO Gi/IbIIN 3HAYECHHS 3YCUIIb, 1, IK HACJII-
JIOK, GLTbIIT IHTEHCUBHE PyWHYBAHHS APy POCAMHHUX PEIITOK;

— TIePEeBUIIEHHST 3HAUYEHb PYIIIHHOI CUJIN HOKIB Ha TMi/ICTABI 3AJI€XKHOCTEN PYITITHO1 CUJTH Bil KOHCTPYKIIIHHUX Ta KiHEeMAaTHYHUX TTapame-
TpiB (Bara KOTKa, pamiyc GapabaHa, BUCOTA HOKA, KYT HAXUJTY HOXKA, TPUCKOPEHHS).

EkcrieprMeHTaIbHIMK OCTI/KEHHSIMI BCTAHOBIIEHO TepeButnenns 10 20 % MOKa3HUKiB SIKOCTI MOAPiOHeHHsT cTeGes COHSIIHIKY Ta
KyKYPY/I3H HOKaMU KOTKA, PIKY4y KPOMKY sIKMX HAMPaBJIEHO y GiK MPOTUIIEKHUIT HAIPSIMKY 0OepTaHHSL.

CepenHs KibKICTh TTOAPIGHEHNX 9aCTOK cTebes KyKypyA3u y mianasoni mermme 50 My Ha 13,6 % Gibima y KOMGIHOBaHOTO arperary, HOXi
KOTKA SIKOTO PiZKYY0I0 KPOMKOIO HATIPABJIEHO Y OiK MPOTHIIEKHITH HAPSIMKY 0OepTaHHSI.

Beranosiieno, 1o 3a nysibosoro ta 3,92 kH (400 kr) goBaHTakeHHs 301/IbIIEHHST IIBUAKOCTI BijL 7,45 KM/T0/1 /10 13,6 KM/TO/ TPU3BOANTD
JI0 3MEHIIEHHsI 3HAY€Hb CEPEHBOTO TATOBOTO onopy. Haiibiiblie 3HaYeHHST TATOBOTO OTMOPY BCTAHOBJEHO 3a MBUAKOCTI 13,6 KM/TOM T T0-
BanTaxkenHs 7,84 kH (800 kr). HaiimeH1ie 3HaueHHS TATOBOTO OIIOPY BCTAHOBJIEHO 32 HYJIbOBOTO JIOBaHTa)KeHHs Ta MBUAKOCTI 22,0 KM/To/,
stki Ha 21,5 % menmni Hixk 3a mBuaKocTi 7,45 kM/roj Ta 14,1 % nix 3a msuakocti 13,6 kM/Toj.

Kio4oBi c10Ba: KOTOK-MoAPiOHIOBAY, PiKyYa KPOMKA HOKA, aHATITUYHI 3aJIEKHOCTI TJIOCKOTO PyXy KOTKa-IOPiGHIOBAYA, TSITOBUIT OTIip
KOTKa-1mozipiOHIoBaya.
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HIABUIIEHH SIKOCTI OBPOBITKY IPYHTOBOTO CEPEJTOBUIIA HIJIIXOM BU3HAYEHHSI PAIIIOHAJIBHUX
KOHCTPYKTHUBHO-TEXHOJIOITYHUX ITAPAMETPIB KOTKYIOUHUX POBOYUX OPTAHIB (c. 54—63)

I. A. lllesuenxko, I. A. Tony6, H. M. IluBenkoga, Ip. A. IlleByenko, B. O. Illy6enxo, O. B. Measeacokuii, O. B. ILtyxnikos, I. C. Omapos

OG’exT JOCHIJIKEHHsT — IIPOLEC YIIBHEHHsI IPYHTOBOTO CEPEIOBHINA KOJIbYACTO-IITIOPOBUMY Ta KOJIBYACTO-3yOOBUMH KOTKAMHU.
Ha ocHoBi 3oHabHOT onrTuMizartii arpodisnyHux MOKa3HUKIB OPHOTO TOPUBOHTY JOCIKEHO BILIMB KOTKYIOUMX POOOYNX OPraHiB Ha IPyH-
TOBE CEPEIOBUIIEC MIO0 CTBOPEHHS OAHOPIAHOI 3a/aHOl TTIOMIAPOBOI IIIJIBHOCTI IPU TIEPEANIOCiBHOMY 00pOobITKY IpyHTY. BeTanosieHo, 1o
MIJIBHICTD TPYHTY CJTifT OI[IHIOBATH B 30HAJILHOMY PO3Pi3i CyKYITHO 3 HOTO arperaTHUM CKJIaJ[0M, BMICTOM I'yMycy, BOJIOTICTIO To1Io. JlocmimKy-
BAJIHCS TIAJIKUIT-BOIOHAIMBHUT, KiTbYacTO-3yO0BUI Ta KiJIbYACTO-TIIMOPOBIH KOTKH. BIKOPHUCTaHHSI TIAKOTO BOJOHAIMBHOTO KOTKA IIle Ha



TIOTIEPE/THIX TOCTI/IPKEHHSIX CIPUSLJIO BUCOKIN HEPIBHOMIPHOCTI YIIL/IbHEHHS BEPXHBOTO Ta HUKHBOTO MIAPiB OPHOTO TOPU3OHTY, IO CBiTUMIIO
PO HEIOIIBHICTD TTOIAMIBIINX €KCTIEPUMEHTIB. [{OCITKEHHST KibuacTo-3y00BOT0 Ta KillbuacTO-IIIIOPOBOTO KOTKIB 3iHCHIOBAIUCS METOIOM
6aratoGakTOPHOTO EKCIIEPUMEHTY 32 BU3HAYEHHUX TPYHTOBO-KIIMATHYHUX YMOB (THII IPYHTY — JI€PHOBO-TIIA30JMUCTHI; BOJOTICTh IPYHTY
nomaposa — 26...28 %; nomaposa 1inbHicTh rpynTy — 0,96...1,25 r/cM®). OTpumano perpeciiini Mojiesli BIVIMBY MUTOMOTO HaBaHTAKEHHSI,
KPaTHOCTI TIPOXO/IiB Ta poOOYOT IBUAKOCTI arperary Ha IiJIbHiCTh TpyHTY 110 mapax: 0-5; 5-10; 10—15; 15-20; 20-25; 25-30 cm. [{ust oriinkn
HEOHOPITHOCTI MIIIbHOCTI IPYHTY B mapax 0—5 i 5—10 cM cTBoproBaBcst MacHB JlaHUX. BCTaHOBIIEHO, 10 KibY4acTO-IIMOPOBHIT KOTOK, HABITH
TPY MIBUAKOCTI 710 6 KM/TOJI, He € 3HAPSI/ISAM, IPUIATHIM PEryJIioBaTH PiBHOBAKHY IIJIbHICTh HaciHHEBOrO miapy. Haitkpaimm /itst epeji-
MOCiBHOTO 0OPOBITKY TPYHTY € KiJbyacTo-3y0oBHiT KOTOK (ITMTOME HaBaHTasKeHHsIM Ha TpyHT 350 Kr/M; MBUIKICTH arperaty 10 6 KM/Tox).

Otpumani piBHSHHS perpecii T03BOJSIOTH MiAOUPATH TaKe IIUTOME HABAHTAKEHHS HA KLJIbUYACTO-3yOOBOMY KOTKY, IO 3a0€3I1eYrTh pa-
MIOHAJBHY BEJIMYIHY TIOMAPOBOI MIABHOCTI TPYHTY. Lle € ekoHOMiYHO Ta eKOJIOTIYHO OTIIBHIM.

Kimouosi cioBa: mommaposa miJibHiCTh IPYHTY, HEOAHOPIAHICTD MIJIBHOCTI TPYHTY, KiJIbYacTO-IINOPOBHIi KOTOK, KiIb4acTo-3y00BHii KOTOK.
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PO3POBKA MOZEJI MEXAHI3MY IIOJIPIBHEHHA CTUCKAHHAM B BAPABAHHOMY MJIMHI HA OCHOBI
BI3YAJII3AIIIT JAHUX (c. 64-72)

10. B. Haymenxko, K. 0. /leiinexa

OG6’ekTOM JIOCIIIKEHH ST € TIpoliec MoApibHenHs B GapabaHHOMy MJIMHI [P peasizallii MexaHisMy pyiHyBaHHS PO3AABIIOBAHHAM, SIKHUii
CIIPUYMHEHO MEXaHi3MOM HaBaHTaKEHHsI CTUCKAaHHSAM. BpaxoBaHO cTHCKalOMy B3a€MO/IIIO B aKTUBHIN 30HI HUKHBOTO KiHIIST 3ePHUCTOTO 3a-
BaHTaKEHHsI KaMepn 06epToBoro GapabaHa Ha MeXi MePeX0/y 3CYBHOTO Mapy Y TBEPAOTIIBHY 30HY.

Bupirysasach mpobJema BU3HAYEHHS TaPAMETPIB CTUCKAI0UOI /Iil, AKY BUKJIMKAHO TPYAHOIIAME MOJIETIOBAHHS Ta CKJIA/HICTIO arapaTyp-
HOTO aHaJIi3y MOBE[IHKH BHYTPIMIHbOMINHHOTO 3aBaHTasKeHH.

TTo6ynoBato MaTeMaTHyHy MOJIE/b Ha OCHOBI Bidyastisallil JaHux AJist MeXaHi3My MOAPIOHEHHS CTUCKAHHSIM.

SIK aHAJIOT TIPOYKTUBHOCTI MOAPIOHEHHS TIPUHHSTO MOTYKHICTh CTHCKAIOYUX CUJI. BUXITHOIO XapaKTepUCTHKOIO CTUCKAHHS BBAKAJIAChH
ycepeiHeHa IBU/IKICTD PyXY Y IIEHTPAJIbHOMY ycepeHeHOMY HOPMaJIbHOMY Iepepisi 3CyBHOTO mapy. BpaxoBaHo BIJIMB Ha MPOLYKTUBHICTD
MAaCOBOI YaCTKH 3CyBHOTO APy Ta 0O0POTHOCTI 3aBAHTAKEHHSL.

ExcriepiMeHTaIbHIIM MO/IETIOBAHHSIM OIliHEHO BIIMB MIBUIKOCTI 06epPTaHHs Ha MPOAYKTHBHICTD MIPH CTYIEH] 3amoBHenHst Kamepu 0.45
Ta BigHOCHOMY Po3Mipi MososbHuX Tist 0.0104. BeranosieHo MakcMaibHe 3HaYeHHSA eHeprii Ta IIPOAYKTHBHOCTI TTOAPIOHEHHST TPU BITHOCHII
HMIBUIKOCTI 0bepTans Yy=0.6—0.65. BusiBieno MakcuMasbe 3HAYCHHST YaCTKH 3CYBHOTO APy 3aBaHTasKeHHsI PU Yo =0.4-0.45.

OtpuMani pe3yJbraTi JA03BOJUIN BCTAHOBUTH PaIliOHAIbHY MIBUAKICTb NPU TOAPIOHEHHI cTUCHEHHAM Wo=0.55-0.65. Ile 3nauenns
€ MEHIINM Y MOPIBHAHHI 3 HOAPIOHEHHAM yAapOM W,=0.75-0.9. BcranoBmeHMH eheKT MOACHIOETHCS BUSBICHOK AKTUBIZAIIEIO /1711 3CYBHOTO
mapy 3aBaHTaKEeHHS P TUXOXIIHOMY 00ePTaHHi, Ha BIIMIHY Bil ITBUIKOXIZHOTO 0OEPTAHHST /T 30HU A/ HHSI.

Pospobiiena MoJieIb 03BOJISAE IIPOTHO3YBATH PAlliOHANbHI TeXHOJIOTIUHI ITapaMeTpu MPOLECY CePeHbOTO Ta TOHKOTO MOoApiOHeHHs B Oa-
pabaHHOMY MJIMHI CTHCKAHHSIM.

KiouoBi croBa: GapabaHHWI MJIMH, BHYTPINIHbOKAMEPHE 3aBAHTAKEHHST, HABAHTAKEHHSI CTUCKAHHSM, PYITHYBAHHS PO3/IABIIOBAHHSIM,
PO KTUBHICTH TTOAPIGHEHHS.
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3ABE3IEYEHHS CTAJIOCTI ITPOIECY OBPOBKHN KIHIHEBUMU ®PE3AMM (c. 73-80)

10. B. Ilerpakos, O. A. Oxpimenko, M. O. Cikaiiro

[IpecraBieHo HOBHIA TAXI 0 3a0e3MeUeHHsT CTaJIOCTI MPoIecy KiHIeBoro dhpesepyBaHsl, 3a paxXyHOK Ge3BiOpaiiiHuxX peskiMiB pisaH-
H$, SIKI BUBHAYAIOTHCS 3 JliarpaMu CTAIOCTI JuHaMiuHOT 06po6HOT crctemu. Po3pobiieHa MpUKIIafHa IPOrpaMa aBTOMATHYHOTO PO3PAXYHKY
JliarpaMu CTaj0CTi B KOOPANHATAX «IIBUIKICTD MITTHH/E/A Gpesn — mojiaday, SKa € iHCTPyMEHTOM TeXHOJIOTa-IIPorpaMicTa Ipr MPOEKTYBaHHi
VIIPABJISIOUNX IPOrPaM JUJIsl BEPCTATiB 3 YMCJIOBUM [IPOTPAMHUM YIPaBIiHHAM. MateMaTHYHa MOJIeJIb, 1110 IOKJIa/IeHa B OCHOBY ITPUKJIA/IHOI
TIPOTPAaMH, TIPEICTABJSAE JMHAMIYHY 0GPOGHY CHCTEMY SIK OTHOMACOBY 3 IBOMA CTEMEHSAMH CBOGO/IH, TIO OXOTIEHA HETATUBHUMY 3BOPOTHUMU
3B'A3KaMK 3a HANPSAMOM ABOX KoopauHat. O6polieHHs 3a CIioM MpeJcTaBieHe Y BUMJISAL MO3UTUBHUX 3BOPOTHUX 3B’SI3KIB 3 (DYHKIIEO
3ari3HeHHs B KO)KHOMY. MaTremaTinuHa MoJiesib pejicTaBieHa y opMi 3MiHHUX CTaHY, 10 JI03BOJISIE 3ACTOCOBYBATH YHCEIbHI METOIN MO/JIe-
JIOBAHHST [T BUSHAUEHHST SIK MIEPEXIIHIX, TaK 1 JACTOTHIX XapaKTepHCTHK. B pospobireniit mporpami mepenbadenuii OKpeMuii MOy b aBTO-
MaTUYHOTO [TPOEKTYBAHHS JliarpaMy CTAJIOCT, aITOPUTM (DYHKIIIOHYBAaHHS SIKOTO BUKOPUCTOBYE O3HAKM PO3TallyBaHHs jgiarpamu Haiiksicra
Ha KOMILTEKCHIN muronmai. OcKinbkr HYHKIIOHYBAHHS PO3pOOIEHOI TIPOTrpaMi BIIMAra€e arnpiopHy iHbopMariiio mpo IHHAMIYHI TapaMeTpn
00po6HOT crcTeMH, TIPeiCTaBieHa METOIMKA X eKcliepuMenTaibHoi ienTudikaii. JKoperkoeri 06po6HOT crcTeMu 3a IBOMa KOOPMHATAMU
BU3HAYAINCS 32 J0TIOMOTOI0 IMHAMOMETPA, a YACTOTHI XapaKTEPUCTUKU — 32 IMITyJIbCHOIO XapaKTEPUCTUKOIO, AKa OyJia OTPUMaHa YAapHUM
MOJIOTKOM. Pe3ysbratit [ociukenb OyIu MiATBEP/UKEH] eKCIIePIMEHTATBHO, K KOMITIOTEPHUM MOJIETIOBAHHSIM, Tak i (hpe3epyBaHHsIM Ha
BepCTaTi, | MOKYTh OYTU PEKOMEHIOBAHI JJIsl IPU3HAYECHHST PEXKUMY Pi3aHHs P KiHIleBOMY (hpe3epyBaHHi.

KiouoBi caoBa: kiniese (hpesepyBamHsi, CTaICTh POIECy pisaHHs, iieHTrdIKaIis AMHAMIYHIX mapaMeTpiB 00poGHOT crcTeMu, iarpa-
Ma CTaJI0CTI.
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OIITUMIBANISA TEXHOJIOTTYHUX PEJKMIB JIAMIHYBAHHS BIIBUTKIB IU®POBOTIO IPYKY (c. 81-91)

Svitlana Havenko, A. B. [loBranuu

THTeHCHBHE BUKOPUCTAHHST TEXHOJIOTIT JIaMiHYBaHHST JIJIs 03/100JI€HHST IPYKAPCHKIUX BiIOMTKIB, BUTOTOBJIEHUX PI3HUMHE CIIOCOOaMU JIPYKY,
HMIMPOKHUIT ACOPTHMEHT IJIIBOK BUMAra€ PO3B’A3KY aKTyaJ bHOI TPOOIeMHU — ONTHMIi3allii (hakTopiB BIVIMBY /st 3a0e3IIeYeHHsT IKOCTI JTaMiHOBaHOT



npoaykitii. O6’exTaMu JOCiKeHb Oy/IM BiIOUTKU CTPYMEHEBOTO 1 JIadepHOro JAPyKy Ha marnepi, poronamnepi i kaproui. Jljist saminyBaHHs
BUKOPHCTOBYBAJIU TJISHIIEBY IUIIBKY Ha OCHOBI GiopienToBanoro nodinporniieny BOPP. JlocaisKeH ST IeHCUTOMETPUYHNX TOKa3HUKIB Bijl-
OUTKIB ITiC/Is JTaMiHYBaHHST T ATBEPIIN 301IbIIeHHs onTiHYHOI rycTiHu Ha 0,28 opuuuits. OcobmBo 11e XapaKTepHO /IS BiIOUTKIB cTpyMe-
HeBoro ApyKy. IIpote micsst samMiHyBaHHS Jist BCiX BiOUTKIB 1ubPOBOTO APYKY XapaKTepHA TEHACHIIS 10 MOJIMIIEHHs KOJOPUMETPUYHUX
XapaKTEePUCTHK, a came 36ibIenHst sickpasocti koabopiB CMYK.

Beranosieno B3a€MO3B'SI30K MiXK TEXHOJIOTIYHUME PEKUMAMU JIAMiHYBaHHs (MIBUAKICTIO i TEMIIEPATypPOIO) Ta MII[HICTIO JIAMiHATiB,
OIIIHEHNMU 3yCUJIISIMU PO3PUBY Ta IPOJABIIOBaHHs. [lJIs1 onncy 3a1esKHOCTI MIITHOCTI JIaMiHATY BiJ| TeMIIepaTypu Ta MIBU/IKOCTI JaMiHyBaH-
HSI OTPUMAHO MOJTiHOMIiaJIbHI MOJiesi, SIKi 3 33/[0BiJIbHOIO TOYHICTIO Bi/ITBOPIOIOTh 3HAYEHHS 3YCHUJIb PO3PHUBY Ta MPOJABJIIOBANHS JaMiHATY.
Bubpanuii airoputv o0UKCIEHHST 3HAYEHDb TAPAMETPIB IIUX MOJIeJIell IPYHTYEThCS HAa 3aCTOCYBaHHI 4eGUIIOBCHKOTO HAG MKeHHsT (DYHKITI
GaraTbox 3minHuX. [ToOyoBaHi onTHMI3AIHHI MOJIEII TO3BOJISTH PH HEOOXIAHOCTI BHECTH KOPEKTHBU B TEXHOJIOTIYHUI TIPOIIEC JIaMiHyBaH-
HS1 IPYKapChbKUX BIAOUTKIB /15 3abe3neden st IPOrHO30BaHol HeOOXIIHOT AKOCTI Ta MIITHOCTI JTaMiHATiB.

Kmo4oBi cioBa: ndposuil ApyK, BIAGUTKY, PEKMMU JIaMiHYBaHHS, IEHCUTOMETPUYHI TOKA3HUKM, OTITUMI3allisl SKOCTI JIaMiHATIB.
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VIOCKOHAJIEHHA METOIUKH BUSHAYEHHS PIBHA 3HOIIEHOCTI 3HAKY [IJIS JIIOJIEN 3 BAIAMH 30PY
HA BAHKHOTAX YKPATHCBHKOI I'PUBHI (c. 92-103)

T. 10. Kupuuok, O. B. Koporenko, {1. 0. Taximonos, A. II. Kupuyok

OG6’€KTOM JIOCII/DKEHHS € 3HOCOCTIMKICTD 3HAKIB JUIs JIIOZIeil 3 Ba[aMU 30DY, SKi JAPYKYIOTHCS METOJOM iHTAroAPyKy Ha GaHKHOTAX yK-
paiHchKoi TpuBHI 3a/uis ineHTH(IKaIT HoMiHaNIB 6aHKHOT. [IpeaMeToM KOCTiKEeHHsT € BUSHAYEHHST BILUIMBY 3HOIIEHHS Ha YIi3HABAHICTD
3HAKIB JUIs JII0/ieil 3 BajaMu 30py Ta ifenTudikaliiio HomiHaIy GAHKHOT JIIObMU 3 BaJlaMu 3opy. Jlocuixennsa Bupiye 11p06J1eMy HeaJlek-
BATHOTO OINIHIOBAHHST PIBHS 3HONIEHOCTI GAaHKHOT CHCTEMAMK KOHTPOJIIO Ta BiIGPaKyBaHHsI 3aXUIIEHOT MTPOLYKIIIT 3 TOYKK 30PY AOCTYITHOCTI
GAHKHOT ISt JIIO/IEN 3 BajlaMu 30Dy.

HagesieHa yI0CKOHA/IEHA METOIOIOTSI BUBHAYEHHS PIBHS 3HOIEHOCTI 3HAKY JIUIS JIIOZIed 3 BaamMu 30py Ha GaHKHOTaX yKPaiHCHKOI IPUBHI
i3 ypaxyBaHHSIM MOKa3HHUKA il TOCTYITHOCTI [UIsT BCIX TPYTI HACETEHHsI, 30KpeMa JIIst JIofieil 3 aGCOMOTHOIO BTPATOIO 30PY, YIIPOIOBK YCHOTO
nepiogy 06iry. 3a po3pobIeHOI METOIOJIOTIE TIPOBEIECHO MITYYHE 3HOIIEHHST GAHKHOT 3a TphOMa BapiaHTamu BUIIPOOyBaHb. OTpumai
pe3yJIsTaTi 3MiHK Macu OaHKHOT, MIKPOCTPYKTYPH TOBEPXHi GAHKHOT, 3[[aTHOCTI 3HAKIB /IS JIIO/IEl 3 BajlaMi 30py /10 CTUCHEHHsI (piBeHb
€JIACTUYHOCTI) Ta PiBHSA TaKTUILHOI ieHTrdiKalii HoMiHamy GaHKHOT JIOABME 3 aBGCOMIOTHOIO BTPATOI0 30py. BusHaueHo, 110 Ipy MITyYHO-
My 3HOIIEHHI OaHKHOT OCHOBHA PyIHAIS 3HAKY e y meproMy ik, Ilicsst Ipyroro MUKy 3HOIIYBAHHS CIIOCTEPIracThCs 301TbITEHHS
€JIACTUYHOCTI 3HAKY JIJIs1 JITOZIeil 3 BaaMi 30Py, 3HMKEHHsI PiBHsI I0r0 TaKTHJIBHOTO BimuyTTs Ta izentudikaiii Hominany 6anknoru. Tomy
BJIACTHBOCTI GAHKHOT MICJIs IPYTOTO [UKJTY 3HOUICHHS BU3HAYEH] sIK KPUTUYHI [JIs1 BUTYUEHHST TAaKMX OAHKHOT i3 00iry.

BusiBiieni 3ak0HOMIPHOCTI I03BOJISTIOTH KOPETYBATH TTapaMeTPH iHTATOAPYKY MIPH BUPOOHUIITBI GAHKHOT Ta HAJIAIITYBAHHS COPTYBAJb-
HOTO OOJIJIHAHHS JIJIs BUSHAUECHHST IPUIATHOCTI GAHKHOT IS MIOAAJIBIIOTO 00iry i3 ypaXyBaHHSAM KPUTEPIs JOCTYMHOCTI GAHKHOT IS YCiX
TPYII HACEJIEHHSI.

Kii0uoBi cioBa: 3HaK JUIst JIO/eid 3 BaJlaMu 30PY, 3HOLIEHICTb OaHKHOT, ieHTH(IiKallis HoMiHay, yKpaiHCbKa IPUBHSI.
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BU3HAYEHHA JEIKUX 3AKOHOMIPHOCTEM TEILIOOBMIHY ¥ 3BAPHOMY 3’€/THAHHI TPYBU SUS304
YUCEJIbHUM IIIJIXO/IOM (c. 104-113)

Abbas Naseer Hasein, Ashham Mohammed Aned, Mortadha Kareem A. Razzaq

VY 1boMy JOCIKEHH] YUCeTbHIM METOIOM MPOBEIEHO AOCIKEeHHsS BIUIMBY Terionepeaadi B 3papHoMy 3'eananti Tpyou SUS304.
JoctizpkeHHst 6yJI0 MPOBEIEHO 3 BUKOPUCTAHHAM CTATUYHUX CTPYKTYPHUX iHcTpyMenTiB ANSYS y noegnanui 3 aHaiisoM TerioBux mepe-
XiZIHUX MPOIECiB POrpaMHOro makety. Ha 0CHOBI TENI0BOro MoToKy B TOUIli 3BapioBanis, ge Temrmeparypa gocsrae 507 °C B meskax 200 MM
B/l KiHIIs 3BapeHoi TpyOu, OyJI0 IPOBEAEHO TepeBipKy eheKTUBHOCTI Teronepeaayi. [leil aHaxis rpyHTyBaBCcs Ha TEIIOBOMY MOTOL B TOYIL
spaproBarfs. OCKiTBKI 3araMbHUI TeTIOBMi TOTiK HabmKaeThes 10 7,02e6 Br-m2, #a mio Temy 6y mposeeri nocimkenns. Bymo spo-
6JIEHO TPU TUITU CIIPSIMOBAHUX BUMIPIOBaHb TeNIoBoro motoky (X, Yi Z), npuyomy dyucjaeHHi BUCHOBKM BKa3yloTh Ha Te, 110 HalpsiMOK X /jae
HallO1/IbII MiHJIMBI TTOKA3aHHST TEIIOBOTO MOTOKY. L1 mepeBipKu mpoBoAMINCs B pisHux ymoax. 1i uuisaxu Gy o6paHi Sk IpaBHJIbHI, OCKiIb-
KI BOHU BeJsi Ge31ocepeiibo /10 JKepesia Telia. B Toil yac sk Bich Z 3abe3nedye MiHiMaJbHY KiJIBKICTh TEIJIOBOTO MOTOKY O BCIll muiati.
Tlomko/sKeHa AiNAHKa, BUSBJICHA HA JIePeBax, sKi BCe Ie CTosIM, OyJia BpaXoBaHa B PO3PaxyHKY. [[Jsh PO3PAXyHKY BeJMUUHU 3aIHIIKOBOL
HATPYTH TIPOTSITOM YCi€l MPOTeypH HEOAHOPA30BO 3aCTOCOBYBaMH Harmpyry dom Miseca. Il taktrka 3pemrroro Gyia 3actocoBana. Yepes
HAIpyTy, BUKJIMKaHY 3011bIIeHIM PagiycoM BUTHHY TPYOU, HAWOIIbII BPA3IMBUM € IIMATOK TPyOH, podramoBanuii Ha Bigcrani 200 MM Bij
JMCTAILHOTO KiHist TpyOu. PospaxoBane 3nauens cranoBuio 2,49e6 Ila nipu migsuinenni remneparypu 10 500 °C.

Kumouosi cioBa: reruionepenada, SUS304, TerioBuil OTiK: 3BapHe 3'€/IHAHHS, 3BaPIOBAHHST TEPTSIM 3 TI€PEMIIITyBAHHSIM.



