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Composite lattice ring structures are known for their
lightweight and high efficiency, which have a strong attrac-
tion in the aeronautical and aerospace industries. The general
manufacturing process for such structures is to use wet fila-
ment winding technology. Due to the anisotropic properties
of continuous fibers, the filament winding trajectory deter-
mines the mechanical properties of the composite lattice ring
structures. In this work, a topology optimization method is
proposed to generate the efficient filament winding trajec-
tory, which follows the load transfer path of the composite
part and can offer higher mechanical strengths. To satisfy the
periodicity requirement of the structure, the design space is
divided into a prescribed number of identical substructures
during the topology optimization process. In order to verify
the effectiveness and capability of the proposed approach, the
topological design of ring structures with the different num-
ber of substructures, the ratio of outer to inner radius and
the loading case is investigated. The results reflect that the
optimal topology shape strongly depends on the substructure
numbers, radius ratio and loading case. Moreover, the com-
pliance of the optimized structures increases with the total
number of substructures, while the structural efficiency of
the optimized structures decreases with the radius ratio. Fi-
nally, taking the specified topological structure as the object,
the conceptual design of a robotic filament winding system
for manufacturing the composite lattice ring structure is pre-
sented. In particular, the forming tooling, integrated deposi-
tion system, winding trajectory and manufacturing process
are carefully defined, which can provide valuable references
for practical production in the future.
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optimization, winding trajectory, robotic filament winding.
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This paper presents the results of experimental research
on the development and substantiation of parameters and
operating modes of the drive mechanism of the cutting appa-
ratus in a mower with a double knife stroke.

A structural and technological scheme of the drive me-
chanism of the cutting device of the segment-finger type
mower has been developed, in which a double stroke of the
cutting device knife is provided. Analytical relationships were
obtained to determine the knife stroke, speed and acceleration.
Based on the results of theoretical and experimental studies, the
main parameters of the mower drive mechanism were substan-
tiated. Based on the condition of a high-quality cut of plants, at
a minimum grass cutting speed, the minimum crank shaft speed
was determined. By calculation, the feed area and the load area
of the cutter for normal cutting with a double cut of the knife
are determined. Analytical relationships were obtained to deter-
mine the power required to drive the cutterbar of a mower with
a double knife stroke. Based on the research results, the main
parameters of the mower with an improved drive are substan-
tiated. An experimental sample was made and preliminary tests
of the drive mechanism were carried out, agrotechnical and
energy indicators of the mower operation were determined.

Keywords: mower, drive, cutting device, toe bar, seg-
ment-finger mower, alfalfa, grass mowing, double stroke, knife,
speed, crank.
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This paper addresses the issue related to forecasting
the durability indicators of public transport buses under
operational conditions. It has been established that when
buses are operated to transport passengers the bus bodies
wear at different intensities. During operation, the strength
of the body frame weakens under the influence of corrosion
in combination with sites of fatigue destruction. As it was
established, the intensity of corrosion of the bus body de-
pends on the number of residents in the city where the bus
is operated. The earlier established dependences were taken
into consideration; the current study has identified two con-
ditional variants of corrosion evolution based on the number
of inhabitants: up to 1 million and exceeding 1 million. The
expediency of repairs and their impact on the bus passive
safety has been analyzed. It was found that the elements of
the body frame, without external characteristic damage, no
longer meet the specified conditions of strength as a result of
sign-alternating loads and during long-term operation.

Determining the durability of the bus body was made
possible through the construction of a mathematical model.
The model’s adequacy was confirmed by road tests of the bus.
The devised model describes the movement of the bus over
a road surface with different micro profiles, with different
corrosion penetration, different loading by passengers, and
bus speeds.

It was established that the reason for the evolution of
structural corrosion is the influence of salt mixtures prevent-
ing the icing of roads, as well as ignoring the washing of buses
after such trips.

It is recommended to use new software for the in-depth
study into this issue addressing the combination of various
factors of destruction: cyclic loads at variable bus speeds and
the corrosion progress. The study results could make it possi-
ble to predict a life cycle of the body frame under factors that
correspond to actual operating conditions.

Keywords: bus operation, durability modeling, body
frame, body corrosion, fatigue strength.
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The issue related to the conditions for creating the re-
quired temperature regime of fire when testing structures for
fire resistance has not been studied in detail up to now. That
necessitated determining the technical conditions under
which it is possible to comply with the standard temperature
regime of fire in the fire chamber of the furnace. The influence
of the design parameters of the fire furnace chamber on the
condition of compliance with the standard fire temperature
regime when tested for fire resistance has been established.
One of the most effective methods for examining such an
impact is computer simulation. A computer model of the
fire furnace was built on the basis of a comprehensive anal-
ysis and earlier work on the study of such furnaces, taking
into consideration technical characteristics, in particular,
geometrical parameters, fuel and air supply systems. The
obtained research results are a prerequisite for scientific
substantiation of the design parameters of fire furnaces and
their engineering systems, which is necessary to comply with
the standard temperature regime of fire in the furnace fire
chamber. This makes it possible to provide the necessary
conditions for testing building structures for fire resistance in
compliance with the requirements of the relevant standards.
The computer model constructed makes it possible to create
the necessary temperature regime in the fire chamber of the
furnace (in this study, the standard temperature of fire). As
a result of the study, the technical parameters of the fuel sup-
ply and ventilation system were determined, which ensure
compliance with the standard temperature regime in the fire

chamber of the furnace. That makes it possible to build an
automated complex of the testing process for fire resistance
of building structures. In addition, the data obtained can be
the basis for the design of such fire furnaces with the ability
to comply with different fire temperature regimes without
the intervention of the operator.

Keywords: fire resistance, fire tests, fire furnace, thermal
impact of fire, mathematical modeling.
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A phenomenon that is present in almost every shot is
highlighted. It manifests itself in the muzzle discharge as
a certain amount of free carbon. The thermochemical re-
action of Boudouard-Bell (disproportionation of carbon
monoxide) was determined, which explains the formation of
free carbon in the gunpowder gases during the firing process.
A feature of this reaction is the formation of a condensed
phase of carbon during the firing process after the gasifica-
tion of the gunpowder charge.

The reason is revealed that does not allow describing the
formation of free carbon during firing on the basis of existing
models of internal ballistics processes. It is the lack of taking
into account the temperature distribution of the gunpow-
der gases along the length of the gun barrel and its change.
A mathematical model is proposed that makes it possible to
estimate the temperature distribution during the shot.

A method has been developed for solving the problem of
internal ballistics with the ability to determine the tempera-
ture of gunpowder gases along the length of the gun barrel
at different times and at different positions of the projectile
in the barrel. The original model is built using generally ac-

cepted assumptions. Modeling results can only be estimated.
For this reason, the method is based on simple calculations,
which makes it possible not to involve high-power comput-
ing equipment.

The modeling of the temperature distribution of gunpow-
der gases in the space of the gun barrel between the charging
ball and the moving projectile in the model system is carried
out. The possibility of changing the length of the zone of
the Boudouard-Bell reaction (the zone of formation of free
carbon) depending on the initial data is shown. The use of
a fresh gunpowder charge and a degraded one is simulated.
Full and reduced charges are considered. The simulation
results showed the reason for the possibility of initiating a
secondary muzzle discharge flash both from the front side
and from the side of the muzzle brake.

Keywords: gun, gunpowder gases, temperature distribu-
tion, disproportionation reaction, free carbon, muzzle flash.
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This paper has substantiated the mechanical-mathemati-
cal modeling of the process of fractionation of grain material
into fractions. It has been established that this could opti-
mize the process parameters and would make it possible to
design new or improve existing working surfaces of centrif-
ugal separators.

A mechanical-mathematical model of the pneumatic
vibratory centrifugal separation of grain material by density
has been improved. This research is based on the method
of hydrodynamics of multiphase media. The improved me-
chanical-mathematical model takes into consideration the
interaction between the discrete and continuous phases of
grain material by introducing conditions of interaction at
the interface of these phases. In the hydrodynamic modeling
of the movement of the circular layer of seeds, the coefficient
of dynamic viscosity of discrete and continuous phases was
taken into consideration.

It was established that the pneumatic vibratory centrif-
ugal separation process parameters are critically affected by
the circular frequency of rotation of the cylindrical working
surface, the frequency and amplitude of its oscillations. As
well as such process characteristics as the airflow rate, dy-
namic viscosity coefficient, the average thickness of a grain
material layer, and the mean density of its particles. Rational
values for the technical parameters of the grain material
pneumatic vibratory centrifugal fractionation process in
terms of density have been determined by using the im-
proved mechanical-mathematical model. The amplitude and
oscillation frequency of the working surface are in the ranges
A=(35..50)-10"m, »=15.0..15.6 rad/s. The circular rota-
tion frequency of the working surface, ®=24...25 rad/s. The
airflow rate, V=2 m/s.

It was established that using the improved mechani-
cal-mathematical model of fractionation makes it possible to
improve the performance of a pneumatic vibratory centrifu-
gal separator by 9 %. At the same time, the effectiveness of
grain material separation could reach 100 %.

Keywords: mechanical-mathematical model of sepa-
ration, grain material, seed material, pneumatic vibratory
centrifugal separator.
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One of the promising methods for improving the uni-
formity of seed distribution in the soil is the control of the
grain flow by guiding elements in the openers. This creates
favorable conditions for the flight of seeds in the openers and
when leaving them backwards, which equalizes the speed, in
modulus, of seeds and the unit, improves the uniformity of
their distribution in the soil.

The presence and parameters of the guiding elements
of the openers was theoretically substantiated, which gave
the development of the process of controlling the grain flow
in the openers and at the exit from them by using the guid-
ing elements.

Analytical expressions have been obtained to deter-
mine the characteristics of the movement of particles on



various surfaces, which are recommended to be used for
guides in the openers.

Experimental studies have shown that openers with
guides reduce the coefficient of variation along the row by
20...45 % and have it 88...98 %, and in depth — 24..27 %.

On the basis of experiments, it is recommended that 3...4
guides are recommended for front openers (arithmetic mean
interval along the row 18.5..23.5 mm, coefficient of varia-
tion 88...98 %).

The advantage of the experimental opener in the distri-
bution of seeds by depth is due to the use of guide elements
in combination with an improved soil shedding process.
This eliminated the technological drawback — the formation
of a sub-opener inclined surface (arithmetic mean interval
42...37 mm, coefficient of variation 24...27 %).

For a double disc opener, an improved guide is recommen-
ded, the bottom edge of which protrudes 2 cm in front of the
vertical diameter of the discs and is located at a distance of 9 cm
from the reference plane. The arithmetic mean spacing along the
row of this opener is 15 mm, the coefficient of variation is 106 %.

Keywords: improved seed drill opener, seed guide, seed
management, uniformity of seed distribution.
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While moving along the milk-conducting systems in a milk-
ing machine, milk is in contact with the inner surface whose
area exceeds 20 m% That leads to the formation of protein-fat
biofilms of contamination, which are a nutrient medium for the
development of microorganisms. With insufficiently effective
cleaning of these contaminants, in the periods between milking,
the number of microflorae located in milk-conducting systems
increases by tens of thousands of times.

When cleaned with ineffective cleaning agents, mineral
elements from milk are adsorbed on the surface of a pro-
tein-fat bio-film, which are subsequently compacted, chan-
ged, and converted into milk stone. In this case, the technical
implementation of milk conducting systems is of critical
importance.

It has been established that a milk line made from any
material is better cleaned with a hot washing solution than
a cold one. Thus, with an increase in the temperature of
a washing solution from 60 °C to 85 °C, the cleaning time of
the milk line is reduced from 9.5 minutes to 1.5 minutes, or
by 6 times.

It was established that during the washing phase of a milk
line there is a significant decrease in the temperature of the
washing solution (=30 %), which reduces the effectiveness of
cleaning the parts of the system. Therefore, there is a need
to maintain the solution temperature throughout the entire
cleaning process.

It is proved that the specific energy of adhesion of pollu-
tion in water is 2 times higher than that in a washing solu-
tion. With an increase in the temperature of the solution for
every 10 °C, the decrease in the specific energy of pollution
adhesion is on average 13 %. With an increase in the period
after the end of milking before washing the milk line, the
specific energy of its purification increases.

The study reported here could lead improve the produc-
tivity of milking machines and the quality of the resulting
product. That involves designing milking and dairy equip-
ment from innovative materials.

Keywords: milking equipment, cleaning process, wash-
ing a milk line, washing solution, pollution adhesion.
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The use of gasoline for primary energy consumption can
reduce crude oil, contained in the earth. The development
of alternative fuels such as biogas and biofuel is very critical
to overcoming this problem. Biogas requires purification to
remove some contaminant particles that interfere with the
combustion process. The packed column is generally applied
to absorb and separate gas and liquid mixture. It is more effi-
cient due to the liquid flows down the column of steam nat-
urally without the supply of energy from outside the system.
This study focuses on determining the effect of the packed
column biogas purification process. Biogas is applied as an
alternative fuel in spark-ignition engines (SIE). The test is
carried out using a chassis dynamometer to obtain power
and torque data. The use of the packed column for biogas
fuel purification can produce higher performance compared
to unrefined biogas. The unrefined biogas still contains im-
purities that can interfere with the combustion process. This
condition is proven by measuring the power and torque of
the vehicle on the chassis dynamometer, where the filtered
biogas produces higher power and torque.

Tests were carried out both using the packed column
and without the packed column. Variations from speed to
torque, to power, to SFC and BMEP are considered. In this
study, validation is in good agreement with previous studies.
Overall, the results show that the average error between
using the packed column and without the packed column for
torque, power, SFC and BMEP is increased by approximate-
ly 7 %. Purification of biogas using the packed column using
Ca(OH); can bind CO; and obtain pure methane gas with
a higher heating value.

In conclusion, the packed column for biogas purification
as fuel for motorcycle injection systems can be applied.

Keywords: biogas, packed column, torque, power, SFC,
BMEP, motorcycles, injection, performance.
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PO3POBKA METOJIY ONITUMI3AILIIL TOIIOJIOTT JIJIsI HPOEKTYBAHHS KOMIIO3UTHUX CITYACTUX KIJIBIIEBHUX
KOHCTPYKIIII (c. 6-13)

Zheng Hu, O. C. Bam6oun, Shiping Sun, Qinglong Zeng

Komnosuthi ciTyacti KijibIleBi KOHCTPYKITI Bi/lOMi CBOEIO JIETKICTIO i BUCOKOIO e(DEKTUBHICTIO, 1[0 MPEACTABJISE BEJIUKUIT IHTEPEC st
aBiariifHoi Ta aepPOKOCMIYHOT TIPOMICIOBOCTI. 3araJbHUIT IIPOIEC BUTOTOBJIEHHST TAKUX KOHCTPYKILiH MTOJISITA€ Y BUKOPUCTAHHI TEXHOJIOTTT MO-
KpOro GiJIaMEHTHOTO HAMOTYBaHHsT. 3aB/ISIKU aHI30TPOITHUM BJIACTHBOCTSIM O€3[ePEPBHITX BOJIOKOH TPAEKTOPIs (DiTAMEHTHOTO HAMOTYBAHHS
BU3HAYAE MEXAHIYHI BAACTUBOCTI KOMIIO3UTHUX CITYACTUX KIIBIIEBUX KOHCTPYKINN. ¥ 1aHiil poGOoTi 3alpONOHOBAHO METOT ONITUMI3AIT TOIO-
JIoTii 77T CTBOpEHHs e(heKTUBHOI TPAEKTOPIi (hiTaMeHTHOTO HAMOTYBAHHS, STKa CJIi/IY€E 32 TPAEKTOPIETO Tlepe/iadi HaBaHTaKeHHsT KOMITO3UTHOI
JleTadti i MiJIBUIIY€e MeXaHiuyHy MillHiCTb. /11 33/10BOJIEHHS] BUMOTH JI0 [I€PIOIMYHOCTI KOHCTPYKILii, B IIPOIeci ONTUMI3allii TOI0JIOTIT TPOCTip
TIPOEKTHUX MapaMeTPiB AINTHCS Ha 3a1aHy KiTbKiCTh 1/IeHTHYHNX MiACTPYKTYP. L1 epeBipkn eheKTHBHOCTI i MOXKINBOCTE 3aITPOTIOHOBA~
HOTO Ti/IXO/LY MOCTIIPKYETHCS TOTIOJIOTIUHE TPOEKTYBAHHS KiIbIIEBUX KOHCTPYKILiii 3 Pi3HOTO KibKICTIO TACTPYKTYP, BiZIHOMIEHHSIM 30BHIMI-
HBOTO pajiiyca /10 BHYTPIlIHBOTO i BUIIAJIKOM HaBaHTaXKeHHs1. Pe3ysibraTi 1oKasyoTh, 110 ONTHMasbHa (hOpMa TOTIOJIOTI CHIIbHO 3aJIe3KUTh Bijl
YHCIIa WACTPYKTYP, BIAHOMEHHS PaAiyciB i BUMAAKY HaBaHTaskeHHst. KpiM TOTo, MOAATAMBICTh ONTUMIZ0BAaHUX KOHCTPYKIL 301TbIIy€EThCS 31
301IBIIEHHSIM 3aTaJIbHOTO YUCJIA MACTPYKTYP, B TOI Yac K CTPYKTYpHA eDeKTUBHICTD ONTUMI30BAHUX KOHCTPYKINN 3MEHITY€EThCsE 31 361b-
HICHHSAM BiJIHOIIEHHS pajiyciB. Ha 3akindyenns, 3 ypaxyBaHHsIM 3a3Ha4€HO] TOMOJOTTYHOT CTPYKTYPH B SIKOCTI 06'€KTa MPEACTABICHUN KOH-
HEeNTYaIbHIN MPOEKT POOOTI30BAHOI cricTeMu (hilaMEHTHOTO HAMOTYBAHHSI JIJIsl BATOTOBJIEHHSI KOMIIO3UTHOI CITYACTOl KiJIbIIEBOT KOHCTPYK-
1ii. 30kpema, peTesbHO BU3HaYeHi (hOPMYBasIbHE OCHAIIEHHST, IHTErPOBAHA CUCTEMA HATIABJICHHS, TPAEKTOPIsl HAMOTYBAHHST i BUPOOHIYMI
TIPOTIEC, TIIO0 MOKE CIIYKUTH TIIHHIM MaTePia oM st TPAaKTUYHOTO BUPOOGHUIITBA B MAiiOy THHOMY.

K11040Bi €10Ba: KOMIO3UTHI CITYACTI KiibIleBI KOHCTPYKIIiT, ONTHMIi3allist TOTIOJIOTI], TPAEKTOPIis HAMOTYBaHHs, po6OTH30BaHe (DiTaMeHT-
He HaMOTYBaHHS.
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PO3POBKA TA OBTPYHTYBAHHSI IAPAMETPIB MEXAHI3MY 3 THYYKHUM IIPUBOJIOM JIJISI PIZKYUYOTO AIIAPATY
KOCAPKH 3 IIO/IBIITHIM IIPOXOJIOM HOKA (c. 14-25)

Omirserik Zhortuylov, Gani Zhumatay, Askar Rzaliyev, Tokhtar Abilzhanuly, Orynzhamal Sarsembenova, Serik Bekbossynov,
Daniyar Abilzhanov, Bauyrzhan Boranbayev

V nauiit po6oTi NpeCTaBIeH]I PE3yIbTaTh eKCIIEPUMEHTATBHIX OCI/IZKEHD 3 PO3POOKY Ta 00T PYHTYBAHHS TAPAMETPIB 1 PeKUMiB po6oTH
MeXaHi3My IPUBOIY PisKydoTo arnapaTy KOCApKH 3 MOABIHHIM IPOX0/I0M HOXKa.

P03p06JIeHO CTPYKTYPHO-TEXHOJIONUHY CXEMY MeXaHi3My TPUBOAY PIsKYYOTO anmapary KOCApKU CErMEHTHO-IAJBIIEBOTO THILY, B SIKIii
nepesbaueHuil OABIHMIT TIPOXI/I HOKA PixKYdOro anapary. By oTpuMani aHa iTHYHI 3aJIeKHOCTI [l BU3HAYEHHSI [TPOXOJLY, HIBUIKOCTI
i TpuckopeHHs1 Hoxa. Ha mizcraBi pe3yJbraTiB TEOPETUYHUX | €KCIIEPUMEHTAIbHUX JOCITIIKEHb Oy 0OIPYHTOBaHI OCHOBHI apameTpu
MeXaHi3My [PUBOJLY KOCApKu. BUXO/A9M 3 yMOBH SIKICHOTO 3pi3y POCJIMH, TIPU MiHIMAJIBHIN TIIBUAKOCTI CKOIITYBAHHS TpaBy OyJia BU3HAYEHA
MiHiMaJIbHa YacTOTa 0OePTaHHST KOJIHYACTOTO Basia. PO3PAaXyHKOBHIM IIISIXOM BU3HAYAIOTHCS TLIONIA MOAAYi i TUIONA HABAHTAKEHHST i3Il
[IPY HOPMAJbHOMY Pi3aHHI 3 MOABIHHUM IPOXOOM HOKA. Bysin OTpUMaHi aHATITHYHI 3a/I€5KHOCTI JIJIst BASHAYECHHS TIOTYKHOCTI, HeOOXiHOT
JUIST IPUBOJLY PiKYUOTO armapary KOCapKi 3 TTO/BIHHIM TIPOXOIOM HOXKa. 3a Pe3yIbTaTaMi A0C/IIPKeHb 00IPYHTOBAMHI OCHOBHI TTaApaMeTpr KO-
CapKu 3 NOJIIIIeHrM TTPUBOIOM. ByB BUTOTOBJIEHNUIT €KCIIepPUMEHTAIbHUIT 3pa30K 1 IPOBE/IEH] TIoTepeiHi BUIIPOOYBAHHS MEXaHi3MY TIPUBOLY,
BU3HAYEH] arpOTEXHIYHI Ta €HEPTeTNYHI MOKa3HUKI POOOTH KOCAPKIL.

Kio4oBi cioBa: xocapka, MpHBi, PiKy4YHil armapat, manblieBuii 6pyc, cCErMEHTHO-TIATbIIEBA KOCAPKA, JIOTEPHA, CKOIITYBAHHS TPABH, MO-
JIBIMHWI TIPOXIiJI, HiK, HIBUAKICTb, KPUBOIIUIIL.
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IMPOTHO3YBAHHS JOBIOBIYHOCTI KY30BIB ABTOBYCIB TPOMA/ICBbKOI'O TPAHCIIOPTY B 3AJIE;KHOCTI BI/]
VMOB EKCILIVATAILII (c. 26-33)

M. I1. Py6an, JI. B. Kpaiinuk, I. 5I. Py6au, A. ¥0. Cocuk, A. B. lllepouna, O. B. [lynapenxo, O. M. Aptiox

PoaruistiyTo IpobiieMy TPOTHO3YBAHHS TOKA3HUKIB IOBTOBIYHOCTI aBTOOYCIB TPOMA/ICBKOTO TPAHCIIOPTY B €KCILTyaTaIliiiHIX yMoBax. Beranos-
JIEHO, IO TTi/[ Yac eKcIIyaTaiiii aBroOyciB MK MepeBe3eH i acaskupiB Ky30Ba aBTOOYCIB 3HOITYIOTHCA 3 PisHOIo inTercuBHicTio. [Tix yac excrutyara-
1ii MiIHICTH KapKacy Ky30Ba Moca1abIi0eThest il €0 KOposil y MOeHAHHI i3 0cepesIkaMy BTOMHOTO PyHHYBaHHSL. SIK BCTAaHOBJIEHO, IHTEHCUBHICTD
KOpPO3il Ky30Ba aBToOyca 3aJIeKUTh BiJl KIJIBKOCTI KUTEIB y MICTI JIe eKCITyaTyeThest aBToOyc. BpaxoBaHo BCTaHOBJEHI paHillie 3a/eKHOCTI Ta
B JI0CJI/KeHHsT GyJ10 YMOBHO MO/LIEHO Ha /[Ba BAPIAHTH [POTIKaHHs KOPO3il 3a KiIbKicTIO skuresin: 10 1 MitH. Ta noxaj 1 mun. [TpoanasizoBato jjo-
ITBHICTD BITHOBITIOBAILHIX PEMOHTIB Ta iX BIUIUB Ha MACHBHY Oe3reKy aBToOyca. BeTanoBeHo, mo eTeMeHTH KapKacy Ky30Ba, 0e3 30BHIIIHIX Xa-
PaKTEpHUX IOMIKO/ZKEHb, B Pe3yJ/IbTaTi 3HAKO3MIHHUX HAaBAaHTAKEHb Ta [TPU TPUBAJIIH eKCILTyaTallii ByKe He Bi/IIIOBI/Iat0Th 33/laHUM YMOBAM Mil[HOCTI.

BusHaueHHS JOBTOBIYHOCTI Ky30Ba aBTOOyCa CTaJ0 MOKJIMBHM B PE3YJIBTaTi PO3POOKHM MAaTEMATUYHOI MOZEJi. AJEeKBAaTHICTh MOE
MATBEPIKEHO OPOKHIMU BUTIPOOYBaHHIMHU aBToOyca. PospobieHa Mojesb omnucye pyx aBrobdyca 1Mo JOPOKHbOMY TOKPUTTIO Pi3HOTO



MIKPOIPOMIIIO, 3 Pi3HUM MPOHUKHEHHSIM KOPO3ii, PI3HUM 3aBaHTAKEHHSAM MacakUpaMy Ta IBUAKOCTAMU pyxy aBrobOyca. Beranosieno,
1[0 TPUYKUHOK0 PO3BUTKY CTPYKTYPHOI KOPO3ii € BIUIMB COJITHUX CyMilieii IpoTH 06JIe/IeHIHHS I0PIT Ta IrHOPYBAHHSI MUTTS aBTOOYCIB TIicIst
TaKUX TI0{3/10K.

PexoMeH10BaHO BUKOPUCTOBYBATH HOBI MPOrPaMHi TPOAYKTH I MOTIUOIEHOTO HOCTIZKEHH aHol MpoOaeMHu CyMIeHHIM PI3HIX
(hakTopiB pyiiHYBaHHS: IMKIIYHUX HABAHTAKEHb TP 3MIHHKUX TIBUAKOCTSIX PyXy aBToOyca Ta MpOTiKaHHIM KOpo3sii. PesyssraTu ocmisken-
HSI JI03BOJISATH CIIPOTHO3YBATHU Pecypc KapKacy Ky3oBa Ipu (haKTopax, o Bi/lMOBIAI0OTh peaJbHIM yMOBaM €KCILTyaTallii.

Kiouosi cioBa: exciuiyaraiiist aBTo0yca, MOJEIIOBAHH JOBFOBIYHOCTI, KapKac Ky30Ba, KOPO3ist Ky30Ba, BTOMHA Mil[HICTb.
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BCTAHOBJIEHHS BILIUBY KOH®ITYPAIli KAMEPH, TAJINBHOI TA BEHTWIAIIAHOI CUCTEM BOTHEBOI ITEYI HA
TEMITEPATY PHUIT PESKHM IIPU 3{IIICHEHHI BUTTPOBYBAHD HA BOTHECTIMKICTD (c. 34-40)

C. B. Ilo3aees, B. B. Hixxuuk, 10. JI. @emyk, B. C. Hekopa, O. M. Hysuzin, T. M. Illnans

Ha manmii yac HefoCTaTHBO BMBYEHE MUTAHHS, MOB’sI3aHe 3 YMOBAMU CTBOPEHHS HEOOXIMHOTO TEMIEPATYPHOTO PEKUMY TOKEXKI TPH
BUIIPOOYBAHHI KOHCTPYKINIH Ha BOrHecTilikicTh. BUHMKIQ HEOOXiAHICT y BU3HAYEHHI TEXHIYHMX YMOB, 3a SIKMX MOKJIUBE JOTPUMaHHS
CTAHIAPTHOTO TEMIIEPATYPHOTO PEXKMMY TOXKeXKi y BOTHEBIiT kamepi 1edi. BetanoBieHO BIJIMB KOHCTPYKTHBHUX MAapaMeTpPiB KaMepH BOTHe-
BOI Ievi Ha YMOBH JOTPUMAHHSA CTAHAAPTHOTO TeMIEPaTyPHOTO PEKIMY MOKEsK] TPU BUIIPOOYBAHHI Ha BOTHECTIHKITh, QUM 3 HalGiIbII
e(eKTUBHUX METO/IB JIOCJI/IPKEHHS] TAKOTO BIUIMBY € KOMIT'IOTepHe MojieioBaHHst. CTBOPEHO KOMIT'IOTEPHY MOJIeJIb BOTHEBOI T1€4i Ha OCHOBI
KOMIIJIEKCHOTO aHAJI3Y 1 paHilile BUKOHAHUX POOIT MO0 TOCTIKEHHS TIOAIGHNX meveii 3 BpaxXyBaHHsIM TEXHIYHIX XapaKTEPHCTHK, 30KpeMa
reOMETPUYHIX TTAPAMETPIB, CUCTEM Mo1adi najusa ta nositps. OTpuMani pesyibraTu Z0CHIIKEHb € MEPELyMOBO0 JIJIst HAYKOBOTO OOTPYHTY-
BaHHs KOHCTPYKTUBHUX MAPAMETPiB BOTHEBHX Tieveil Ta iX iHKEeHEPHIX CHCTEM, M0 HeOOXi/IHe IS TOTPUMAHHS CTAHIAPTHOTO TEMITEPATYp-
HOTO PEKMMY TIOKeXi y BOrHeBiit kamepi neui. [le gae MoskiBicTh 3abe3meunTit HEOOXiAHI YMOBY BUIIPOOYBaHHsI Oy IiBENbHIX KOHCTPYKITIM
HA BOTHECTIHKICTh 3 MOTPMMAHHAM BMMOT BiINOBIAHMX CTaHAapTiB. Po3pob/eHa KOMITIOTEPHA MOJENb J03BOJISIE CTBOPUTU HEOOXiTHMI
TeMTIepaTypHUNl PesKUM y BOTHEBill kKamepi 1medi (B IaHOMY JIOCTI/KeHHI — CTAHAAPTHUN TeMITepaTypHUll pexkuM Toxkexi). B pesymsrari
JIOCJIIJIPKEHHST BUBHAUEH] TEXHIUHI IIapaMeTpu CUCTEeMU MaJIUBOIIO/Aavl Ta BEHTUJIALIT, SKi sa6e311eqy10Tb JIOTPUMAHHS CTAH/IAPTHOTO TeMIle-
PaTypHOTO pexkuMy y BorHeBiit kamepi neui. [le 103BoJIsIE CTBOPUTH aBTOMATH30BAHUI KOMILIEKC TIPOIECyY BUITPOOYBAHHSI Ha BOTHECTIHKICTD
OyaiBeIbHIX KOHCTPYKILiL. Takoxk orpuMani Aani MOXKYTh OyTH MAIPYHTSM /I TPOCKTYBAHHS MOAIOHUX BOTHEBUX TIeYel 3 MOKIUBICTIO
JMOTPUMAHHSI PI3HUX TEMIIEPATYPHUX PEKUMIB TTOKeKI Oe3 BTPYYaHHS OTlepaTtopa.

Kii0uoBi cioBa: BOrHeCTiiiKicTh, BOTHEBI BUIIPOOYBaHHS, BOTHEBA 1114, TEIJIOBUIT BIUIUB MOKEK], MaTeMaTHYHe MOETIOBaHHSI.
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PO3POBKA MOJIEJI I METO/TY BUSHAYEHHSA BILJINBY TEMIIEPATYPU ITOPOXOBHX TA3IB ¥ CTBOJILHI
CHUCTEM]I, AKI IIOSICHIOIOTD BI3VAJIBHE ITPOSIBJIEHHS BI/IbHOTI'O BYIVIEITIO ITPU ITOCTPLIII (c. 41-53)

O. I. Bpyuerkin, M. B. Makcumos, B. O. Bpynerkin, O. M. Makcumos, €. B. Jlo6punin, B. B. Kysbmenko, II. C. Tyabinos

Bupineno sBuliie, IpucyTHE Mailke IIPU KOKHOMY IOCTPii. BOHO IIPOSIBIISETLCS Y BUTJISLT BUKHIY JIESIKOTO 06’emy BLJILHOTO BYTJIELIO
3 myna rapmatu. Busnadeno trepmoximiuny peaxiiiio Bymyapa — Besta (aucnponopitionyBanHss MOHOOKCHLY BYTJIEIIIO), SIKa TOSICHIOE YTBO-
PEHHS BIJIGHOTO BYIJIEIIO B MOPOXOBKX Ta3aX B mpoiieci moctpiny. OcobnuBicTio 1i€i peakiiii € yTBOPEHHSI KOHAEHCOBAHOI a3y BYIJIEI0
B IpoIieci ToCTpisy Ticsist razudikaitii TopoxoBOTo 3apsi/Ly.

BusiBeno mpuunHy, sika He J03BOJISIE YSIBUTU YTBOPEHHS BIiIBHOTO BYIJIEIIO TIPU TOCTPIi Ha OCHOBI iCHYIOUMX MOJesieil MpoIeciB
BHYTPinHboi Gasictuky. Heio € BicyTHICTD BpaXyBaHHs PO3IOAITY TeMIEPATyPH TIOPOXOBHX Ta3iB 10 JOBXKUHI CTBOJIY rapMmat i ii 3miHa.
3arporonoBano MaTeMaTH4Ily MOJIeJIb, SIKa J03BOJISIE OI[IHIOBATH PO3IIO/IT TEMIIEPATYPH B IIPOIIECi HOCTPITy.

Pospobiieno MeTo/1 po3B’szans 3aa4ui BHYTPIIHLOT GaiCTHKK 3 MOKJIMBICTIO BUSHAYEHHS TEMIIEPATyPU TIOPOXOBHX Ia3iB 110 A0BKUHI
CTBOJTy TAPMATH B Pi3HI MOMEHTH 4acy i Ipu pisHOMY TIOJIOKEHH] CHApSI/IA B CTBOJI. 3AITPOIIOHOBAHA MOZIEIb TOOYI0BAHA 3 BHKOPHCTAHHIM
3aTaIbHOTIPUIHATUX TIPUIYIIeHDb. Pe3yIbraTt MOIeTIoBaHHsT MOKYTh HOCUTH JIMIIE OIiHOYHIIT XapakTep. 3 i€l TPUYUHI MEeTO]] 3aCHOBAHUI
Ha [POCTHX 00UMCIIEHHSX, 10 J03BOJISIE He 3a/y4aTh 00YNCIIOBAIbHY TEXHIKY BEJIUKOI IOTYKHOCTI.

[TpoBeseHO MOJE/TIOBAHHS PO3IIO/ITY TeMIlepaTypl TIOPOXOBUX Ta3iB B MPOCTOPI CTBOJIy rapMaTé MiXK 3aps/[HOI KOMOPOIO i PyXOMUM
CHapsiIoM B MojleJibHiil cuctemi. [Tokasana MoJIMBICTD 3MiHM JIOBKMHM 30HU NIpoTiKaHHA peakiil Byayapa — bBesta (30HM BUHMKHEHHS
BIJIBHOTO BYIVIEITIO) B 3aJIEKHOCTI Bi/l BUXITHUX AaHUX. Mo/IeTioBasocss BUKOPUCTAHHS CBIsKOTO TIOPOXOBOTO 3apsIIy Ta i TAaKOTO SKUIT MaB
BiloMy cTyminb gerpajaiii. Byso po3rissHyTo noBHMii i 3MeHIIeHIT 3apsiiu. Pe3ysibratu MOIeTIOBAHHS T ITBEPAUIN TPUIIHY MOKJIUBOCTI
iHinioBaHHs BTOPMHHOTO CHAAXy yJILHOTO BUKU/Y SK 3 GPOHTAILHOI CTOPOHH, Tak i 3 GOKY yJIbHOTO TaabMa.

KurouoBi ciroBa: rapmarta, opoXoBi Ta3u, PO3IO/IiJI TEMITEPATYPH, PEAKIIisl AMCIPOIIOPIIOHYBAHHSI, BIIbHUIT BYTJIEIb, yIOBUN CIaiaxX.
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VIIOCKOHAJIEHHS MEXAHIKO-MATEMATUYHOI MO/IEJII BIFPOITHEBMOBIIIIEHTPOBOI'O ®PAKIIIOHYBAHHSI
3EPHOBUX MATEPIAJIIB 3A TYCTUHOIO (c. 54-60)

B. B. Bpenuxin, A. O. Ilak, II. B. I'ypcbkuii, C. A. [lenucenko, X. O. Bpenuxina
OOGIpyHTOBAaHO MEXaHIKO-MaTeMaTHYHEe MOZENIOBAaHHs TIpolecy (pakilioHyBaHHSA 3¢pPHOBOrO Marepiainy Ha (paxuii. Bigsnaueno, 1o

1e T03BOJIMTH ONTUMI3yBaTH MapaMeTpU O3HAYEHOTO TIPOIECy Ta PO3POOUTH HOBI a0 yIOCKOHAMMTH iCHYI04i poO0di MOBEPXHI BiAEHTPO-
BUX CerapaTopis.



ViockoHaeHO MeXaHIKO-MaTeMaTUIHy MOJETb BiGPOITHEBMOBIAIIEHTPOBOTO PO3/IiTIEHHsT 36PHOBOTO MaTtepialy 3a TYCTHHOW. B ocHOBY
JOCII/IKEHHST IOKJIAIEHO METO/T TiZipofinHaMiky 6GaratohasHix cepeloBUlll. YIOCKOHAJIEHA MEXaHIKO-MaTeMaTUUHa MOJIE/Ib BPAXOBY€E B3AEMO-
JI0 TMCKPETHOI Ta HerepepBHOi a3 3epHOBOTO MaTepialy MUIIXOM BBEJEeHHS YMOB B3aEMO/Iii Ha TPAHUIIX po3noiiny nux ¢as. Ilpu rigpo-
JITHAMIYHOMY MOJIEJIIOBAHHI PyXY KiJIBIIEBOTO 1IAPy HACIHHS BPAXOBAaHO KOe(illieHT ANHAMIYHOI B'I3KOCTI IMCKPETHOI Ta HerepepBHOi ¢as.

Beranossieno, 1o #a mapaMeTpu mporecy BiGpOIHEeBMOBIAIIEHTPOBOI cenapaliii BU3HAYaIbHUH BIJIUB MAIOTh KPyroBa 4acToTa 0OGepTaHHst
MU HAPUYHOI PoGOYOT TOBEPXHI, YacTOTa Ta aMIUITY/a ii KOJIMBaHb. BIUIMB MalOTh TaKOXK TaKi XapaKTEPUCTUKHU MIPOIECY K MIBUAKICTD TTOBi-
TPSIHOTO TOTOKY, KOoeilli€HT IMHAMIYHOI B'SI3KOCTI, CepeiHst TOBIIIHA [Iapy 3€PHOBOTO MaTtepiajy Ta CepejiHs TYCTHHA HOro yacTUHOK. BusHa-
YeHi parioHaibHi 3HaYeH st TEXHIYHIX MapaMeTpiB polecy BiGPOITHEBMOBIAIEHTPOBOTrO (hpaKIiOHyBaHHs 3ePHOBOTO MaTepiay 3a TYCTHHOIO
3 BUKOPUCTAHHSIM YI0CKOHAJICHOT MeXaHiKO-MaTeMaTHYHOI MojiesIi. AMIIITY/Ia i yacToTa KOJIMBaHb PO6OUOT MOBEPXHI BHAXOAATBCS B AiallasoHax
A=(35..50)-10"° M, ®=15,0...15,6 pan/c. Kpyrosa actora obepramms po6ouoi moepxmi w=24...25 pan/c. IlIBuakicTs moToky mositpst V=2 M/c.

BeraHoBII€HO, 110 BUKOPHCTAHHSI YAIOCKOHATIEHOI MEXaHIKO-MaTeMaTHYHOI MOJIeJT (hPAKIIOHYBAHHST HAJIA€ MOKJIUBICTD 301IBIIITH TIPOYKTUB-
HICTh BIOPOITHEBMOBIIIEHTPOBOTO cenapatopy Ha 9 %. [Ipu 11boMy eheKTUBHICTD PO3/IJIEHHST 36PHOBOTO MaTepiany Moke OyTi noBesena 1o 100 %.

KiiouoBi ciioBa: MexaHiKo-MareMaTHyHa MOJEIb PO3/IJICHHs, 3ePHOBUI MaTepias, HaciHHEBUiT Marepias, BiIOPOIHEBMOBI/IIIEHTPOBUIL
ceraparop.
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OBI'PYHTYBAHHA HAABHOCTI I IAPAMETPIB HAITPAMHUNKIB HACIHHA B COITHUKAX, IO HNIIBUIIYIOTH
AKICTb CIBBU I YPOJKAM (c. 61-75)

O. B. Hanxka, 1. B. Mopo3sos, B. I. Moposos, M. M. Kpekor, A. M. Iloxsikos, I. I. Kipansrasi, M. B. Jlorsuuenko, B. 1. Punases,
C. O. I'sixonos, M. . Cramkis

OmHM 13 IePCIEKTUBHIX METO/IIB MOJIIIIIEHHS PIBHOMIPHOCTI PO3IIO/IIJY HACIHHS B IPYHTI € YIIPABIiHHS 3¢€PHOBUM TIOTOKOM HAIpaB-
JISTIOYMIMM eJIeMEeHTaMH B colHuKax. Ile cTBOpIOE CIpUATINBI yMOBH IOJIBOTY HACIHHS B COIIHUKAX 1 IPU BUXO/I 3 HUX Ha3a/, 1[0 3PiBHIOE
TITBU/IKOCTI, TT0 MOJLYJTIO, HACIHHS i arperaTy, TOKPAIy€e PiBHOMIPHICTH iX PO3TO/INTY B TPYHTI.

Teopernuno 06rpyHTOBAHO HASIBHICTD i ITAPAMETPH HAIPABJISIOUUX €JIEMEHTIB COIIHUKIB, IO /IaJI0 PO3BUTOK IIPOIECY KEPYBAHHS 3€PHO-
BWM TIOTOKOM Yy CONITHWKAX i Ha BUXO/Ii 3 HAX IIJIAXOM 3aCTOCYBaHHS HAITPABISAIOYNX €JTeMEHTIB.

OTpuMaHo aHAJIITUYHI BUPA3N /Il BUSHAYCHHS XapPAaKTEePUCTUK PyXY YacTOK I10 Pi3HUX ITOBEPXHAX, SKi PEKOMEH/IYETbCS BUKOPUCTOBY-
BATH JIJIsT HATIPSIMHUKIB Y CONTHUKAX.

ExcriepuMenTaIbHi OCIIKEHHST TIOKA3aJI1, IO CONTHUKU 3 HATIPSIMHUKAMU 3HIKYIOTH KoedillienT Bapiarii B3goBx psijika Ha 20...45 %
i MatoTh Horo 88...98 %, a 1o raubuni — 24...27 %. Ha miacrasi eKCriepuMeHTIB PEKOMEHIYEThCS /71 HADATbHUKOBHX COITHUKIB 3...4 HATIPSIM-
HuKa (cepeHboapudMeTnUHIii inTepBas B310BXK psiaka 18,5..23,5 MM, koedirient Bapiarii 88...98 %).

TlepeBara eKClIEPUMEHTAIBHOTO COIIHUKA, B PO3MOL/I HACIHHSA 1O IMOUHI, HOSICHIOETHCS 3aCTOCYBAHHSIM HAIPABJISIOYUX EJIEMEHTIB B
TIOE/THAH] 3 BJJOCKOHAJIEHIM TIPOIIECOM OCHMIAaHHS IPyHTY. Lle siKkBifyBaso TeXHOTOTIUHNI HEAOMIK — (DOPMYBAHHS ITi/ICONTHUKOBOI TTOXNJIO
noBepxHi (cepeanboapudmernunnii intepsai 42...37 MM, koeditient Bapiarii 24...27 %).

JlJist JIBOZAMCKOBOTO CONIHUKA PEKOMEHIYETHCS YAOCKOHAJICHUN HATPSIMHUK, HUXKHIH 00pi3 sIKOro BHCTYTIAE HA 2 CM HOTEPELy BEPTH-
KaJIBHOTO J[iaMeTpy JUCKIB i PO3TAIOBAHUI Bi/l OMOPHOI MmuiommHy Ha Bifictani 9 cMm. CeperaboaprMeTHIHIIT iHTEPBAT B3[IOBXK PSIKA IIHOTO
comauka 15 MM, koeditienT Bapiaiii 106 %.

Koo4oBi ciioBa: y10CKOHATIEHIIT COITHNUK CiBAJIKM, HAPSIMHUK HACIHHS, YIIPABJIiHHS HACIHHSIM, PIBHOMIPHICTh PO3MIIIIEHHST HACIHHSL.
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BCTAHOBJIEHHSI EOEKTUBHOCTI OUUIIEHHS MOJIOKOIIPOBO/Y BIJI 3ABPYIHEHHS 3A PI3HOTO
BUKOHAHHSI (c. 76-85)

A. II. Iamniii, E. B. Anies, A. II. Ianiii, O. JI. Heunnopeuxo, Q. B. BaiinesusToBa, 0. A. Baiinesnsaros, A. b. Jlazopenko,
B. B. Yxogcskuii, JI. €. Kopaienko, II. B. Illapangax

[Tpoxonstun 110 MOJIOKOIIPOBITHUM CHCTEMaM JIOLJIbHOI YCTAaHOBKU, MOJIOKO KOHTAKTY€ 3 BHYTPIIIHLOIO IIOBEPXHEIO, IIJIOMIA SIKOI CTaHO-
BuTh tonaz 20 M. IIpu 1b0My YTBOPIOIOTBCA 6iTKOBO-KIPOBi GiOMTiBKY 3a6Py/IHEHb, AKi € HOKIBHIM CePeIOBHIIEM /IS PO3BUTKY MiKPOOp-
raniamiB. [Ipu HezlocTaTHHO EPEKTUBHOMY OUHIIEHHIO 1TNX sa6pyuueub, B IIEPiO/IM MiK IOTHHSIMU, YUCENbHICTD MiKPOhJIOPH, 10 3HAXOAUTHCS
B MOJIOKOIIPOBIIHUX CHUCTEMAX, 301JIBIITYETHCST B JIECSTKU THCSY Pa3iB.

TIpu ounnienni MasoeeKTHBHUMI MUHHIME 3aco0aMu Ha TTOBEPXHi GIIKOBO-3KIPOBOI OIOMIIBKM aAcopOYIOTHCA MiHepaIbHi eJIeMEeHTH
3 MOJIOKA, SIKi 3T0/IOM YIIIJIbHIOIOTHCSI, BUZIO3MIHIOIOTHCS 1 TIEPETBOPIOIOTHCS B MOJIOYHUI KaMiHb. | IpoBiiHe 3HaYeHHS IPU I[bOMY HAJICKUTD
TeXHIYHOMY BUKOHAHHIO MOJIOKOTIPOBITHIX CHCTEM.

BeraHoBieHo, 1110 MOJIOKOTIPOBIjL 3 6yab—5u<0r0 MaTepiasly Kpalie OUMIaEThCs GBI TAPAYMM MUTHUM PO3YMHOM, HisK XostoanuM. Tak, npu
30ibIIeHH] TemiepaTypy Muiinoro poguny Bij 60 °C 10 85 °C yac ounIeHHs: MOJIOKOIPOBOLY CKOpouy€eThest 3 9,5 xB 110 1,5 XB ab0 B 6 pasis.

BeranosiieHo, 1110 3a yac a3y MUTTSI MOJIOKOIIPOBO/LY BiZIGYBAETHCS 3HAUHE 3MEHIIIEHHST TeMIIEPaTypy MUIHOTO posurHy (=30 %), 110 3HH1-
sKye€ eHeKTHBHICTD OUMIIEHHS fieTaseil cuctemMu. ToMy BUHUKAE HEOOXIAHICTD TATPUMKH TEMIIEPATYPU PO3YMHY IPOTATOM TIPOIIECY OUMIIEHHS.

JloBeziero, 110 IMUTOMa eHepris ajresii 3a0pyaHeHHs y BO/I B 2 pa3u BUIIE, HIK B MUITHOMY PO3UMHI. 3 MiABUINEHHAM TEMIIEPaTypu Po3-
uynny Ha KokHI 10 °C 3HUIKEHHST TUTOMOI eHepril aaresii 3a0pyaHeHb ckaanae B cepeHboMy 13 %. 3i 30iblIeHHSIM TPOMIKKY Yacy MmicJs
3aKiHYeHHs JOIHHA JI0 TOYAaTKy MUTTS MOJIOKOIIPOBO/Y IMTOMA eHEePris HOro OYMIEeHHS MiIBUILY€EThCS.

TIpoBeeni foCaiKeHHS 3yMOBJIOIOTD iIBUIIEHHS NPOAYKTUBHOCTI IOTIBHUX YCTAHOBOK 1 IKOCTI 01epsKyBaHoi npoaykitii. BigbysaeTn-
s 1l B HATIPMI HOBOCTBOPIOBAHHS I01IBHO-MOJIOUHOTO 00JIaIHAHHS 3 IHHOBAIIHNX MaTepiais.

Kiro4oBi ciioBa: 10i1bHe 06IaIHAHHS, TIPOIEC OUUIIEHHS, TPOMUBAHHST MOJIOKOIIPOBOJLY, MUITHI PO3UH, a/re3is 3a0pyaHEeHHSI.
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BUKOPHCTAHHS HACA/IKOBOT KOJIOHU /17151 OYUIIIEHHA BIOTA3Y B AKOCTI ITAJTUBA CUCTEM
YIIOPCKYBAHHSA MOTOIIUKJIIB JAJIA NIABUIEHHSA IIPOAYKTHUBHOCTI (c. 86-93)

Syamsuri, Yustia Wulandari Mirzayanti, Zain Lillahulhaq, Achmad Bagus Hidayat

Bukopucrants OeH3MHY /1S CIIOKUBAHHS EPBUHHOI eHeprii MOJKe MPU3BECTH /10 3MEHIIEHHST KIJIbKOCTI POl HaTH, 110 MICTUTBCS B 3EMII.
Jlnst Bupitienus 1iei mpobseMyt BKpaii BaskJInBe 3Ha4eHHs Ma€ po3poOKa ajbrepHaTHBHUX BUJIIB MAJNBa, TAaKUX K Gioras i Giomanmso. Bioras
BUMAara€e OYMIIEeHHs JIJIs1 BUJIAJICHHS 3a6pyam<)10qu PeUYOBUH, SKI 3aBaKAIOTH [1poliecy ropiHHs. /LI HOrJIMHAHHS 1 PO3/iJIeHHs Ta30PiINHHOL
CyMilll 3a3BUYail 3aCTOCOBYETHCS HacaKoOBa KosoHa. Ile Oisibin e(heKTHBHO, OCKIJIBKU PiJIMHA CTIKAE [0 CTOBITY TTapU MIPUPOAHUM ILISIXOM 6e3
nozayi exeprii 3308Hi. Jlane J0CTiIKEHHS CIIPSIMOBaHe Ha BU3HAYEHHST Pe3y/ITaTiB OunIeH s 6iorady B HacajKoBiil KoJioni. Bioras sacrocoBy-
€ThCSI B SIKOCTI aJIbTePHATHBHOTO MAJMBA B IBUTYHAX 3 ICKPOBUM 3altajioBaHHsIM. [IPOBOMTHCS BUIPOOYBAHHS 3 BUKOPUCTAHHSIM JIMHAMOME-
TPUYHOTO CTEHY /IS OTPUMAHHST IAHUX [P0 MOTYKHICTH 1 KPyTHUIT MOMEHT. BUKOPHCTAHHS HACAIKOBOI KOJIOHH JIJIsT OYHIIEHHST 610ra30Boro
najauBa Mojke 3abe3nednTy OUIbII BUCOKY MPOLYKTUBHICTh B MOPIBHAHHI 3 HeounieHuM Oiorazom. Heouuninenuii 6ioraz MiCTUTb JOMINIKH,
SKI MOKYTD TIepelIKouTH nporjecy 3ropsnns. [[g ymoBa miaTBep/rKy€eThest BUMIPIOBAHHAM MOTY/KHOCTI i KPyTHOTO MOMEHTY TPAaHCIOPTHOTO
3aco0y Ha JMHAMOMETPUYHOMY CTEH/I, /ie Biadinsrposanuii 6ioras sabesmedye OiIbII BUCOKY HOTYKHICTD 1| KPYTHUNA MOMEHT.

BurnpobyBanHs IPOBOANINCS SIK 3 BHKOPUCTAHHSIM HACAJAKOBOI KOJIOHH, TaK 1 6e3. PO3IisiiaioThest 3MiHU HMIBUKOCTI, KDYTHOTO MOMEHTY,
TOTYKHOCTI, MUTOMOI BUTPATHU TTAJINBA i cepesiHboro eheKTUBHOTO TATbMIBHOTO THCKY. /lare MOCTiIKeH s y3TrOKy€EThCS 3 OMePEIHIMU J10-
catipKeHHAME. B IIJIOMY, pe3yJIbTaTi OKa3y o Th, 10 CepeiHs MOXUOKa IPU BUKOPUCTAHHI HACAAKOBOI KOJIOHH 1 €3 Haca[KOBOI KOJOHU ISt
KPYTHOTO MOMEHTY, MOTYKHOCTI, TUTOMOI BUTPATH TTAHBA i CEPEAHBOTO e(heKTUBHOTO TATbMIBHOTO THCKY 301IBITYETHCS MPUOII3HO HA 7 %.
Ouuriennst 6iorasy 3a 10MOMOTO0 HacaakoBoi Kosionu 3 Bukopuctantsm Ca(OH), moske 38’s3yBatu COy i 103BOJISIE OTPUMYBATH YUCTUI
ra3 MeTaH 3 OIJIbII BICOKOIO TETIOTBOPHOIO 3MATHICTIO.

Ha 3akiH4eHHsT MOJKHA BiZIBHAYNTH MOKJIUBICTH 3aCTOCYBAHHSI HACAIKOBOI KOJIOHU JIJIsl OYUIIEHHS 610rasy B SIKOCTI TIAJIMBA IS CHCTEM
YIIOPCKYBAHHS MOTOIIKJTIB.

KiouoBi cioBa: Gioras, HacagKkoBa KOJOHA, KPYTHHI MOMEHT, TIOTY KHICTh, TITOMA BUTpaTa MalnuBa, CepeAHii eheKTuBHIN TaabMiBHU
TUCK, MOTOLMKJIH, YIIOPCKYBaHHS, IIPO/LYKTUBHICTb.



