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This study aims to investigate the operation of a tractor as part
of the tillage unit on the basis of analysis of its interaction with the
supporting surface and the correlation between the mass of the trac-
tor and tool. The classic approach to determining the efficiency fac-
tor does not take into account the extensive system of power take-off
shafts and the extent of their use in combined tillage units. To solve
the related problem, a mathematical apparatus was built in the study,
which makes it possible to determine the rational ratio between the
traction force of a tractor and the mass of the tillage unit.

Underlying the methodological basis of the work is the gene-
ralization and analysis of the study of traction indicators of the
tractor as part of the tillage unit. Empirical models of unit operation
were constructed by employing the basic principles of the system
approach and analysis of technical systems. When improving the
methodology of research using the method of partial accelerations
and our devised procedures, it was possible to significantly reduce
the time without compromising the quality of results. The maximum
traction efficiency for John Deere 8R series tractors as part of the
tillage unit was determined, N7y, =0.719, as well as the conditions

for its provision. The traction efficiency for tractors with wheel

formula 4K2, mass G;,,=6-10 t, with power consumption from 60 %
to 80 % was determined; it is 0.58—0.64. The results of the study
make it possible to obtain a new solution to the scientific problem
of ensuring the maximum traction efficiency of the tractor as part
of the tillage unit, based on the rational ratio between the traction
force of the tractor and the weight of the machine-tractor unit. The
proposed system approach could be used to justify the layout of units
and recommendations regarding their modes of operation in the case
of instability of operating mass and traction force.

Keywords: traction efficiency of the tractor, partial acceleration,
combined unit, traction force.
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This work reports the development and corresponding mon-
itoring of pipeline integrity inspection in the arid zone, which
typically experiences external corrosion. The recent method poses
the challenge which indaquate to synchronize the internal and
external corrosion monitoring of API 5L X65 material trunklines
and flowlines owing to imperfect types of inspection on the external
progressive damage only. Red-clay soil, soil porosity, oxygen con-
tent, and moisture become critical parameters for controlling the
corrosion of the above conditions. The combination of ultrasonic
guided wave test, visual inspection, and design life calculation is
implemented to address the above challenges. Based on the re-
sults, trunkline B (12-inch) is more severe than A (18-inch), with
the shorter measured remaining thickness and remaining life of
4.35mm and 1.9 years. External corrosion and visual inspection
results show that sand threatens corrosion. The external corrosion
product is evident at the 3 and 6 o’clock positions, corresponding
to the exposure of the buried pipelines to moisture. The maximum
metal loss in the trunk is 14.5 %, which confirms the environment
of trunkline B. The internal corrosion has little effect on the integ-
rity of the plant.

Despite the three fluid phases inside the flowlines and trunklines,
the measured corrosion rate on the coupon is relatively lower. The
highest recorded corrosion rate is 0.443 mmpy, while the contri-
bution to internal corrosion from the rest of the monitor well is
insufficient. This research is designed to model the strategy to utilize
instrumentation of Ultrasonic tests and human intervention in cor-
rosion mitigation.

Keywords: corrosion mitigation, external corrosion, flow-
line-trunkline corrosion mitigations, plant integrity, ultrasonic in-

spection.
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The object of research is a riverbed in the area of a bridge cross-
ing, which is subject to the action of high water during the passage
of a flood.

The selection of parameters and contours of the scheme of the
river section was carried out using a mathematical model of the
flow and deformation of the bed of the riverbed before and after the
change of its shape. Tt was established that the assignment of para-
meters of the operational slot should be performed on the basis of the
principle of creating natural analogs of riverbed shapes, riverbed and
floodplain terraces, with the use of mathematical modeling.

To reduce erosion in the area of bridge crossings, it is proposed
to regulate the riverbed by constructing a canalized riverbed. Mo-
deling according to this option showed that the erosion in the span of
aroad bridge decreased and did not exceed 1.5 m. In addition, it was
established that a significant role in ensuring the stability of the river
is played by the vegetation cover in floodplain areas.

Using the method of mathematical modeling, it was established
that the area near the convex bank with a width of 150 m is subject

to the strongest erosion in the design of the supports. Siltation of the
existing left-bank bottom basin is also observed.

It is recommended to make a decision to carry out restorative
cutting of riverbed alignment annually after receiving a flood fore-
cast from the local hydrometeorological station. In the case of a high
flood warning, work should be carried out to clear the sleeves on the
approach to the construction of the bridge deck.

It was established that the most stable shape of riverbeds is in
the form of curvilinear incomplete meandering when the radii of cur-
vature R and the width of the riverbed B satisfy the ratio R=(4..7) B
at riverbed-forming flow rate. At the same time, radii of curvature
R<3.5 Bshould not be allowed, as this leads to separation of the flow
from the convex bank and excessive erosion of the concave bank.

Keywords: riverbed, bridge crossing, flood, hydromorphody-
namics of riverbed flows, canalized riverbed, Google Earth systems.
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Cracks pose a significant issue in rigid pavement, leading to sub-
stantial damage. The manual mixing and casting of road pavement
concrete underscore the importance of concrete quality as a critical
parameter. This study investigates crack behavior by varying con-
crete quality. Loading is performed statically using line loads, shed-
ding light on the impact of concrete quality on crack development.
The concrete to be used has a quality f¢’ of 15 MPa, 25 MPa, and
35 MPa. The fine aggregate used in this study was Lumajang black
sand, while the coarse aggregate used was machine crushed stone,
and Portland Composite Cement (PCC) was used in all concrete
mixes. The reinforcing steel used had a quality fy of 480 MPa, with
a reinforcement ratio of p=0.010, which was converted to 5-D16
reinforcement. The subgrade density used to support the specimens
had a CBR value of 10 %. Specimen dimensions were 2x0.6x0.2 m
for length, width, and thickness. Pavement plates, 30 cm thick, were
placed on leveled subgrade soil in a steel box set to achieve a 6 % CBR
reading. Hydraulic jacks, monitored by a load cell, applied mono-
tonic static loading with 2 kN intervals, reaching a maximum load
of 200 kN. Steel tension and plate settlement were measured using
a tension sensor and Linear Variable Differential Transformer (LVDT),
respectively. A data logger recorded readings, and crack widths were
captured by a digital microscope with 0.01 mm accuracy. Experimen-
tal results show that low concrete compressive strength values result
in larger crack widths, and vice versa. Cracks also occur at earlier
loading of concrete quality /¢’ 15 MPa. In addition, experiments show
that the reinforcement stress value has a significant influence on
crack width in specimens with low concrete quality.

Keywords: concrete grades, crack width, crack behavior, rigid
pavement, concrete quality.
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The object of research is multi-layered technical fabrics for
woven power clamps. A task to determine the rational structure
of a multi-layer technical fabric for power clamps has been solved,
which makes it possible to achieve an effect when introduced into
production through the minimization of raw material costs and the
reduction of energy costs for manufacturing a unit of products. The
value of the beating force, the tension of warp threads of the outer
protective layers, the force layers, the warp threads for connecting
the outer protective layers, and the force layers for two structures
of multilayer technical fabric were studied. A comparative analysis
of conditions for the formation of two multilayer fabrics from poly-
amide threads was carried out and a multilayer fabric with the most
rational structure was selected, the formation of which would require
less technological effort. Experimental studies have made it possible
to build regression dependences on determining the influence of the
initial tension of warp threads of the outer protective layers on the
beating force value. The joint effect of the size of an overstep and the
different tension of a shed on the beating force value was established,
depending on the structure of a multilayer technical fabric. Tt is
shown that when the tension of warp threads of the outer protective
layers increases, the beating force value increases. A value of the
tension of warp threads in outer protective layers, force layers, warp
threads for connecting the outer protective layers and force layers in
the position of an overstep and at the moment of thread beating was
determined. Analysis of regression dependences will make it possible
to determine the optimal loading parameters of the loom. It has been
proven that the beating force value is affected by the structure of
a multi-layer technical fabric and the tension of warp threads in outer
protective layers. The improved multi-layer technical fabric is used
for laying pipes with an external factory-made polyethylene coating.

Keywords: woven power clamps, multi-layer technical fabric,
beating force, thread tension.
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The work is devoted to the study of the electric pulse disinte-
gration of a natural mineral. The object of the study is the natural
mineral quartzite of the Aktas deposit of the Republic of Kazakhstan.

For the destruction and grinding of quartzite, a working cell
of an electric pulse unit was developed. Electric pulse crushing is
a modern technique for grinding a variety of materials, which pro-
vides the desired degree of grinding with a certain granulometric
composition of the product and has a high ability of selective crush-
ing. With the help of this technology, quartzite grinding was carried
out with an increase in the capacity of capacitor banks from 0.25 mF
to 1 mF, the pulse discharge voltage changed from 20 kV to 30 kV,
the number of pulse discharges from 500 to 1,000, the inner diameter
of the working cell from 60 mm to 80 mm. The results of the disinte-
gration of a natural mineral by the electric pulse method allowed us
to determine the degree of grinding of the finished product.

The obtained results can be used in the study and optimization
of the extraction of natural minerals, which is important for ensur-
ing the sustainable use of natural resources and balanced economic
development.

Crushed quartzite is used in various industries, including the
production of optical fibers, electronics and photovoltaic devices.
A material with a particle diameter of 0.1 to 0.4 millimeters is used
to create glass, ceramic and porcelain products, as well as insulation
materials. Due to its homogeneous composition containing up to
98 % silicon oxide (SiO4) and excellent absorbent properties, quartz
sand is also used as a filter material for water purification.

Keywords: quartzite, electricpulse installation, grinding, cell,
pulse discharge, rock-forming oxides, spectrophotometer.
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Bonding dissimilar materials, specifically Glass Fiber Rein-
forced Polymer (GFRP) and Aluminum 6061 T651, at elevated
temperatures, such as in fire accidents is challenging, where struc-
tural integrity and reliability are critical. We studied how surface
roughness treatment affects the joint strength of three common
adhesives in aircraft (Click Bond CB394-43, Loctite A9396, A9394)
at 200 °C. The GFRP, composed of Gurit Prime 37 epoxy resin and
E-Glass 7781 fibers produced through vacuum infusion with dimen-
sions following ASTM D5868 standards, was lap shear tested with
2 mm/s stroke. Findings showed a substantial enhancement in joint
strength due to surface treatment, sanding with 100-grid sandpaper
for 20 seconds in parallel with the fiber direction, for all adhesives.
A9396, A9394, and CB394-43 exhibited remarkable improvements
of 1091.67 %, 45.92 %, and 30.09 %, respectively. The strain at break
showed significant increases of 51.61 %, 121.95 %, and 100 %, respec-
tively. Both surface-treated and untreated A9394 samples showed
the highest strength among the adhesives. A9396 exhibited lower
strength than CB394-43 without surface treatment, but it outper-
formed when surface-treated, highlighting its response to surface



modification. Adhesive viscosity influences penetration on material
surfaces, with A9396 being stiffer than the other adhesives. The
analysis of ISO 4287 Ra values revealed that surface treatment led

to increased roughness on the Aluminum surface while reducing

roughness on the GFRP surface. These results offer valuable insights

for optimizing GFRP-Aluminum bonding under elevated tempera-

ture conditions. Adjusting surface roughness significantly improves

the interaction between Aluminum and GFRP with adhesives,

resulting in enhanced joint strength. This knowledge can be applied

in various engineering applications, particularly in industries where

the performance and reliability of bonded joints are critical under

high-temperature environments.

Keywords: GFRP, Aluminum, surface treatment, joint, rough-

ness, adhesive, high temperature, strength.
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The object of this study is to robotize the technological oper-
ation of removing the oxide film from the surface of a magnesium
melt poured into continuously moving molds of a casting con-
veyor for the production of commercial magnesium. To robotize
this technological operation, it is proposed to use a two-armed
manipulation robot with a spherical coordinate system, which has
six degrees of mobility. Software trajectories have been developed
according to the degrees of mobility of the manipulation robot in
terms of position, speed, and acceleration to perform the techno-
logical operation of removing the oxide film from the surface of
the magnesium melt poured into the moving molds of the foundry
conveyor. Programmed trajectories are described by quadratic
polynomials that satisfy restrictions on the values of the general-
ized coordinate, velocity, and acceleration. These limitations are
determined by the design features and energy capabilities of the
degrees of mobility drives of the manipulation robot. Programmed
trajectories along the first and second degrees of freedom com-
pensate for the continuous movement of the molds of the foundry
conveyor. Programmed trajectories along the third and fourth
degrees of mobility enable the collection of the oxide film from
the surface of the magnesium melt. Programmed trajectories along
the fifth and sixth degrees of freedom enable the discharge of the
collected oxide film into a special container. The reliability of the
developed programmed trajectories is confirmed by the simulation
results using MATLAB version R2015b. Based on the results, a cy-
clogram for controlling a manipulation robot has been constructed
to perform the technological operation of removing the oxide film
in the production of commercial magnesium. The results could be
used in the robotization of technological processes for removing
the oxide film in the production of commercial magnesium or
similar foundries.

Keywords: foundry conveyor, oxide film, manipulation robot,
trajectory planning, quadratic interpolation.
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This study investigated the weld joint mechanical properties
and welding fume exposure associated with Gas Metal Arc Welding
of aluminum AA5083-H112 in 27 different welding room environ-
ment conditions. These conditions consist of variation in tempera-
ture, as well as intake and exhaust wind velocities. The temperature
varies as 19 °C, 27 °C and 35 °C. Both the intake and exhaust
velocity vary as 0 m/s, 3.1 m/s and 5.5 m/s. The experimental find-
ings underscore the pronounced influence of these factors on both
weld quality and welder exposure to fumes. Notably, intake wind
velocity emerges as the most critical factor, contributing signifi-
cantly to 47.68 % in weld joint tensile strength. The temperature
emerges as the least critical factor with 12.02 % of contribution.
However, temperature became the most critical factor on weld
joint impact energy with 54.89 % of contribution while exhaust
wind velocity became the least with 3.89 %. Air quality monitoring
highlights the importance of optimal intake and exhaust fan config-
uration to effectively reduce fume exposure. All examined welding
room environment condition are deemed safe for the welder, as
they do not exceed the Treshold Limit Value (TLV), except the
condition where the welding room lacks of air circulation in intake
and exhaust wind velocity of 0 m/s. The identified optimal welding
room condition exerts a temperature of 27 °C, intake and exhaust
wind velocity of 0 m/s and 3.1 m/s respectively. This condition not
only achieves established weld quality standards but also ensures
compliance with fume exposure regulation. This research provides
valuable insights for optimizing welding room environment to
simultaneously maintain weld quality and safeguard the well-being
of welders.

Keywords: gas metal arc welding, AA5083, welding environ-
ment, fume exposure, tensile strength, impact energy.
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BU3HAYEHHSA YMOB 3ABE3IIEYEHHS MAKCUMAJIBHOTO TATOBOTO KOEDIIIEHTA KOPUCHOI JITi TPAKTOPA
¥ CKJIAIl TPYHTOOBPOBHOTO ATPETATY (c. 6-14)

A. T. Jle6ener, M. JI. Illyasik, C. A. JleGenes, C. B. Xauxin, T. B. Taiinaii, A. II. Xoaoxos, B. O. ITuporos, B. C. Illanomnuk

JlocIiIpKeHHST CIIPSIMOBAHO Ha BUBYEHHS POOOTH TPAKTOPA Y CKJIA/I TPYHTOOOPOOHOTO arperary, 1o 6a3y€eThest Ha aHauIi3i fioro B3aeMoii
3 OIOPHOIO TTOBEPXHEIO Ta CIiBBiIHECEHH] Mach TpakTopa Ta 3Hapsaasd. Kracnanmii miaxin 1o BusHauenns xKoedimienta xopucuoi il (KK/I)
He BPAXOBY€ PO3raly’KeHy CUCTEMY BaJIiB BiIOOPY MOTYKHOCTI if CTYiHb IX BUKOPUCTAHHS Y KOMOIHOBaHUX IPyHTOOOPOGHUX arperarax. Jliist
BUPIIIEHHS Bi/[IOBi/IHOI MTPOOIeME ¥ OCTI/PKEHHI CTBOPEHO MaTEMATHYHUIT allapar, sIKUil 103BOJISIE BUSHAYKTH PAI[iOHAIbHE CITiBBITHOIIEH-
HIO TSTOBOTO 3yCHJLISI TPAKTOPA i MAacH IPYHTOOOGPOGHOTO arperary.

MeTo/1010T4HOI0 OCHOBOIO POGOTH € y3araJlbHEHHS Ta aHAI3 JOCJHIKEHHS TATOBUX MOKA3HUKIB TPAKTOPA Y CKJIA/L IPYHTOOGPOGHOIO
arperary. Ha ocHOBHI 1OJIOJKEeHb CHCTEMHOTO TIIXO/LY Ta aHa/i3y TEXHIYHUX cHcTeM OyJIi CTBOPEHi eMIipuaHi Mozesii podoTtu arperaty. [Tpu
B/IOCKOHAJIEHHI METOIMKU MPOBEIEHHS MOCHI/KEHD 3a JIO0MOMOTOK METOAY MapiiaJbHUX MPUCKOPEHD il PO3POGJIEHNX aBTOPAMHU METOIUK
BJAJIOCST CYTTEBO CKOPOTHUTH 4Yac Ta Ge3 BTPAaTH SIKOCTI OTPUMAHKUX pe3yJisraTiB. Busnaueno makcumym tsirooro KK/ aist tpakropis John
Deere 8R cepil y ckmai rpyHT000po6HOTO arperaty Nrmax=0,719, it ymoBu iioro 3abesneuenns. Busnaueno tarosuii KK/ mis tpakTopis
3 KoJsticHow dopmyiioo 4K2, macowo G, =6—10 T npu Bigbopi noryxuocti iz 60 % no 80 % Bin cranosuth — 0,58—0,64. Pesymnbratu 10-
CITKEHHST I03BOJISIIOTH OTPUMATH HOBE BUPINIEHHST HAYKOBOI TTpobsieMn 3abesmedernst Makcumanbioro tsirooro KK/ tpakropa y ckuami
IPYyHTOOGPOGHOTO arperarty, 1o 6a3y€eThest Ha PALiOHAIBHOMY CIIIBBIIHONIEHH] TSATOBOrO 3yCHJUIS TPAKTOPA i MACH MAlIHHHO-TPAKTOPHOTO
arperary. 3anpornoHOBaHMil CHCTEMHUI MAXI MOsKe OYTH BUKOPUCTAHWIA /7isi OOIPYHTYBaHHs KOMIIOHYBAHHS arperatiB Ta peKOMeHaIlii
HIO/I0 PEKUMIB iX POOOTH IPU HeCTaGIILHOCTI eKCIyaTalliiHoT Mack i TATOBOTO 3yCHJLIIS.

Kumouosi caosa: tarosuii KK/I tpaktopa, napiianbHi MpUCKOpeHHst, KOMOIHOBAHMUIT arperar, TArOBE 3yCUJLIS.
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PO3POBKA KOHTPOJTIO IIIJTICHOCTI YCTAHOBKHU HA MATEPIAJII API 5LX65 YV BOJIOTIX YMOBAX:
HOBWIA NIJIXIJT /1O OLIHKU MIPUJIATHOCTI /IO EKCILIVATAILI (c. 15-22)

Sidhi Aribowo, Johny Wahyuadi Soedarsono, Christy Sicilia, Rini Riastuti, Agus Paul Setiawan Kaban

B pobori mpeacrasiena po3pobKa Ta BiAMOBIHUIT MOHITOPMHT KOHTPOJIIO IIIICHOCTI TPYGOIPOBOLY B TOCYILIUBII 30H], KM 3a3BUYail
TAE€ThCS 30BHIIIHIHT Kopo3ii. HoBWiT MeTo cTaBUTD 3aBAAHHS, IO BIMArac CHHXPOHi3allii MOHITOPHHTY BHYTPIITHBOI Ta 30BHINIHBOI KOPO3ii
MaricTpasbHuX i HarmipHux Tpy6orpoBozis 3 Marepiany API SL X65 uepes HeZIOCKOHAI BUAM KOHTPOJIIO TIIBKH 32 30BHINIHIME POTPECYIOUMMU
TMONIKOUKEHHAMU. TepPBOHOTTMHICTHII TPYHT, HOPUCTICTh TPYHTY, BMICT KUCHIO 1 BOJIOTH CTAIOTh KPUTHYHUMU TTapaMeTPamMu JJist 60poThOM 3 KO-
PO3i€lo y BHIIe BKa3aHNX yMOBax. JlJist BUPIllIeHHs HaBeJIeHNUX 3aBJIaHb 3aCTOCOBYETHCS TIOEIHAHHS BUITPOOYBAHHSI CIIPSIMOBAHIMU YJIGTPA3BY-
KOBUMH XBHJISIMH, Bi3yaJbHOIO KOHTPOJIIO Ta PO3PAXyHKY PO3PAXyHKOBOTO TepMiHy ciy:kOu. Buxozstun 3 pesysisraris, KOposisi MaricTpaibHOl
ainii B (12 mioiimis) Gisbira, wixk A (18 A0HMIB), 3 MEHIIOIO BUMIPSHOIO 3aJIMIITKOBOIO TOBIMHOIO Ta 3aJUITKOBIM TEPMIHOM CIyKOU 4,35 MM
ta 1,9 poky. 30BHIIIIHS KOPO3is Ta pe3yJIbTaTH Bi3yaJbHOTO KOHTPOJIIO CBIZYATh, 110 MIiCOK MPU3BOAMUTH /10 KOpoaii. Cirifin 30BHIIHBOI KOPO3il
BUJIHO Y TOJIOJKEHH] «3» Ta «6 oMy, 110 BiNOBIIa€ BILIMBY BOJOTH Ha TiizeMHi TpyOonpoBoan. MakcuMaibHi BTpaT MeTajly y MaricTpasti
CTaHoBJIATH 14,5 %, 1110 miATBep/PKYE YMOBU MaricTpasibHoi jiinil B. BHyTpinits Koposist pakTHYHO He BIIMBAE HA IiTICHICTD YCTAHOBKU.

HesBakaoun Ha HassBHICTh TPHOX PiAKKMX (Da3 BCEPEAMHI HAIPHUX Ta MariCTPalbHUX TPyOOIPOBOIIB, BUMIPSAHA IBUAKICTH KOPO3ii Ha
KOHTPOJIbHIN TTaCTUHI BifnocHo Hmskye. HaiiBuina 3adikcoBana mBUAKiCTh KOpo3ii cranoButhb 0,443 MM /piK, TOM SIK BIUINB Ha BHYTPIIITHIO
KOPO3i10 pelITi KOHTPOJIbHOI CBEPJIOBUHY HelocTaTHil. /laHe 0Ci/pKeHHs IIpU3HaUYeHe /I MO/IeJIIOBAHH SICTpaTeril BUKOPUCTaHHS IHCTPY-
MEHTIB /IUIsI yIBTPa3BYKOBUX BUIIPOOYBAHb Ta YUacTi JIOAMHE Y 60poThOi 3 KOPO3i€ro.

KimiouoBi cioBa: 60porbha 3 KOposieio, 30BHIlIHs KOpo3is, 60poThOa 3 KOPO3i€io HAlliPHUX Ta MaricTpaibHUX TPyOOIPOBO/IB, ILIICHICTD
YCTQHOBKH, YJIBTPa3ByKOBHI KOHTPOJIb.
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PO3POBKA METOTUMKH KOMIVIEKCHOT'O MO/IEJTIOBAHHA ®OPMU PYCJIA B 30HI MOCTOBOTIO ITEPEXO1Y
3 METOIO YHUKHEHH{ HEBE3IIEUHHUX PO3MUMBIB (c. 23-32)

A. M. Onumenxko, B. M. OcrpoBepx, JI. C. [loranenko, B. B. KoBanpuyk, O. B. 3noapHuk, A. 5. Ilenmak

OG6’€KTOM JIOCIIPKEHD € PYCJIO B 30HI MOCTOBOTO MIEPEXOJLY, SIKE 3a3HAE /i1 BUCOKMX BOJL IPU TIPOXO/IKEHHI TTABOJIKY.

Buxonano Bubip mapameTpis Ta 06puUCiB CXeMH TPOPI3y PiuKM 3a JOMOMOTOIO MaTeMaTHYHOT Moesi Tedil Ta gedopmaltii ana pyciaa
710 Ta micysg 3MiHM ioro ¢opmu. BeTaHOoBIIEHO, 1110 NPU3HAYEHHS T1apaMeTPiB eKCIUIyaTalliiiHOro 1popisy Ma€ BUKOHYBAaTHCh HA OCHOBI
TIPUHIIAITY CTBOPEHHS TIPUPOHIX aHATOTIB PyCa0BUX (DOPM, PyCJIO Ta 3aIlIaBHi TepacH, i3 3aCTOCYBaHHAM MaTeMAaTHYHOTO MOJIE/TIOBAHHS.

Jl71s1 3MeHIIeHHs PO3MUBY Ha JIJISHILI MOCTOBMX II€PEXO/IiB 3aIIPONOHOBAHO IIPOBECTH PETYJIIOBAHHS PYyC/a HIJISXOM CTBOPEHHS KaHAJIi-
30BaHOrO pycJia. Mo/eJIIOBaHHS 3a IIUM BapiaHTOM MOKa3aJio, 10 PO3MUB B CTBOPI aBTOMOOLIBHOIO MOCTa 3MEHIINBCS 1 He TiepeBuitye 1,5 M.
KpiM 11b0ro BCTaHOBJIEHO, 110 3HAYHY POJIb y 3abe3IedeH i cTilikocTi piunina Bifirpae poCaAUHHMIA TIOKPUB Ha 3aMJIaBHUX [JISHKAX.

MeTo10M MATEMATUYHOTO MOJIE/IIOBAHHSI BCTAHOBJIEHO, 110 HAlGIIbII CUIBHOMY PO3MUBY B IIPOEKTHOMY CTBOPI OIIOP MiANAETHCS i
JsiHKa Oiist omykioro Gepera mupuuoio 150 M. CrioctepiraeTbest TaKOK 3aMyJIeHHs iICHYI0401 JTiBOOEPEKHOI JOHHOT YIOTOBHHU.

Pimenns 110/10 1poBe/IeHHS Bi/J[HOBHOIO 3Pi3aHHS PEryJIIOBAHHS PYCJla PEKOMEH/IYETHCS IPOBOIUTH HIOPIYHO HICJIs OTPUMAHHS [IPOTHO3Y
PO MaBO/IOK Bijt MiciieBoi TiapomeTeoposioriynoi cranitii. Y pasi momepe/pkeHHs Mpo BUCOKHIA MABOJIOK CJIiJI TPOBECTH POOOTH 3 PO3YMIIECHHS
PYKaBiB Ha MiIX0/li 10 CTBOPY MOCTOBOTO TIOJIOTHA.



Beranossieno, 1o Haiibiabin cTiiiky hopmy MaioTh pycja y BUTJISI KPUBOJIIHIHOTO He3aBEPIIEHOTO MeaHApyBaHHs, KOJIU PaJiycu Kpu-
BusHu R i nmmpunn pycia B 3a0BosbHs0TS criBBisHOMeHHIO R=(4...7) B 1ipu pyciodopmyiounx Butparax. [Ipu nibomy pajiycn KpuBusHu
R<3,5 B He NOBUHHI J0ITYCKATUCST, OCKIIBKH 11€ TPU3BOAKTD JI0 BIIPUBY MOTOKY Bijl OIYKJI0ro Gepera i HaMipHOTO PO3MUBY YBITHYTOTO Oepera.

Kiouosi cioBa: pycJio, MOCTOBHII Tiepexis, aBoIoK, rizpoMopdonHaMiKa pyCJI0BUX MOTOKIB, KaHasizaliiiHe pyciio, cuctemu Google Earth.
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BIIJIMB 3MIHHU AKOCTI BETOHY HA HIMPUHY TPIIIIMH ¥ BETOHHOMY IIOKPUTTI (c. 33-40)

Wisnumurti, Agoes Soehardjono, Roland Martin Simatupang

TpimuHn CTAaHOBJSITH 3HAYHY MPOOIEMY UIsI GETOHHUX TTOKPUTTIB, TPU3BOSYN [0 CYTTEBUX TONIKOKEHb. PydHe MepeMilIyBaHHs Ta
3aMBKa OETOHY st IOPOKHBOTO MOKPUTTS THAKPECTIOITh 3HAYEHHS AKOCTI 6ETOHY K HaliBasKIMBIIIOrO mapaMerpa. Y AaHiil po6oTi poci-
JUKYETHCSI TIOBE/IIHKA TPIIMH MPU 3MiHi sikocTi Getony. HaBaHTasKeHHsT IPOBOMTHCS CTATUYHO 3 BUKOPUCTAHHSIM JIHHIHHIX HABAHTAKEHb, 1O
MPOJIMBAE CBITJIO HA BIUIMB AKOCTI OETOHY Ha TOMIUpeHHs: TpiluH. BukopucroBysanuii 6eton Mae sikicts f¢ 15 MITa, 25 MIIa ta 35 MIIa.
V skocrti Api6HOTO 3a10BHIOBAYA, BUKOPUCTAHOTO Y AOCIIPKEHH ], BUCTYIIAB YOPHUI HicoK 3 JIyMa/pkaHra, B SIKOCTI KPYITHOTO 3all0BHIOBAYA BU-
KOPHCTOBYBABC 1MeOiHb, Y BCiX OETOHHNX CyMilllax BUKOPUCTOBYBaBcst kKoMmosuiliiiauii noprianaiement (PCC). BukopucroByBsana apmaryp-
Ha cTasb Masa sikictb fy 480 MIla 3 koedirientom apmysanss p=0,010, mepepaxoBannm Ha apmatypy 5-D16. IIlibHICTh 3eMISTHOTO MOJIOTHA,
1110 BUKOPUCTOBYETHCS IS KPiTlIeHHs 3pa3kiB, Masia 3Hauenuss CBR 10 %. Poamipu 3paskiB cranosmim 2x0,6 0,2 M 3a I0B)KHHOIO, ITIPUHOIO
Ta TOBIMHOW. [T OKpUTTst ToBIIHOW 30 CM YKJIA[aIn HA BUPIBHSIHY PYHTOBY OCHOBY B CTaJIeBiil KOPOOI /IS IOCSTHEHHS TIOKA3HN-
ka CBR 6 %. Tigpasiiuni goMKpaTi, KEpOBaHi ATIMKOM HABAHTAKEHHS, TPUKJIATI MOHOTOHHE CTATUYHE HAaBaHTayKeHHs 3 iHTepBasiom 2 KH,
nocsraioyn MakcnmaabHoro HaBantakenus 200 kH. Hatar crasi ta ocagky mracTiiny BUMipIoBaIn 3a J0IIOMOTOI0 TeH30/[aT4MKa Ta JIiHIHHOTO
mdepenuianbaoro nepersopoBaya (LVDT) BianosigHo. Peectpatop naHux 3amicyBaB HOKa3aHH:, MUPUHA TPIUH (ikcyBasacs nndpoBumM
MiKkpockoroM 3 TounicTio 70 0,01 MM. PesyssraTit eKCIiepiMeHTiB TIOKa3yIoTh, 110 HU3bKi 3HAYEHHST MII[HOCTI OETOHY Ha CTHCK TPU3BOATD /IO
30LIbIIEH ST ITUPUHU TPIH 1 HaBHAKW. TPIIUHU TaKOK BUHUKAIOTH NPK OLJIbII pPAaHHLOMY HaBaHTaKeHHI GeTory sikocti f¢” 15 MITa. Kpim Toro,
€KCIIePUMEHTH TIOKA3yI0Th, [0 BEJTMYNHA HATIPYKEHHS B apMATyPi MA€ 3HAYHWI BIUIMB HA IMMPUHY TPIIMH Y 3Pa3Kax 3 HU3KOK SKICTIO GETOHY.

KirouoBi ciioBa: Mapki GeTOHY, IITMPUHA TPIIINH, TTOBEIIHKA TPIlUH, GETOHHE TTOKPUTTSI, SIKiCTh GETOHY.
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BU3HAUYEHHS PAIIIOHAJIBHOI CTPYKTYPHU BATATOLIIAPOBOI TEXHIYHOI TKAHUHM JIJISI TKAHUX CUJIOBHUX
3AXBATIB (c. 41-53)

B. 10. lllep6ann, I. B. Meabuuk, M. I. Koiucko, A. M. Kupuuenxo, IO. IO. Illep6annb, C. B. JIyk’sanenko,
I. I. Ocramescokuii, I1. 0. Baosin

OG6’ eKTOM OCTIIFKEHH S € 6araToMapoBi TeXHIUHI TKAHWHK /I TKAHKX CUJIOBUX 3aXBaTiB. Po3B’s3ana nmpobieMa BUSHAYCHHA PallioHalb-
HOI CTPYKTypH 6aratonapoBoi TEXHIYHOI TKAaHMHY /TSI CUJIOBHX 3aXBATIB, 1O I03BOJISIE OTPUMATH eeKT IPU BIPOBAKEHHI B BUPOOHUITBO
32 paXyHOK MiHiMi3allii BUTPAT CHPOBUHU Ta 3HIZKEHHS €HEPTeTHYHIX BUTPAT HA BUTOTOBJICHHS OJAMHUII TPOAYKITi. Jloci/KeHo 3naueHHs
cuiti IpubOoIo, HATATY HUTOK OCHOBH 30BHIIIHIX 3aXMCHKX IAPiB, CUJIOBUX MIAPIB, HUTOK OCHOBH JIJIsI 3'€/IHAHHS 30BHINIHIX 3aXUCHUX MIAPiB
i CHJIOBMIX IIApiB VIS IBOX CTPYKTYP OaraTormapoBoi TeXHiuHol TKanuHu. [IpoBeeHuii opiBHAIbHIIA aHasli3 yMOB (opMyBaHHs IBOX Oara-
TONIAPOBUX TKAHUH 3 MOJIAMIHIX HUTOK 1 BUOpaTH 6aratolniapoBy TKaHUHY 3 HAHOLIBII PAIiOHATIEHOIO CTPYKTYPOIO, Ipu (hOPMYBaHHI SIKOI
BUHUKATHUMYTh MEHIIII TeXHOJIOTIuHI 3ycmisd. ExcriepnuMeHTa bHi TOCi/PKEHHS T03BOJIMIN OTPIUMATH PErPeciiii 3aIesKHOCTI 010 BU3HA-
YEHHsI BIIUBY TIOYATKOBOTO HATATY HUTOK OCHOBU 30BHIIIHIX 3aXMCHUX MIAPIB HA BEJMYUHY CHJIM NPHGO0I0. BCTAaHOBIEHO CIIIBHIIA BILIMB
BEJIMYMHN 3aCTyIa i PIBHOHATSHYTOCTI 3€Ba HAa BEJIMUYKMHY CUJIN MPUOOI0 Y 3aI€KHOCTI BiJl CTPYKTYpH 6aratomapoBol TEXHIYHOI TKAaHUHU.
[Tokazamo, 1110 Mp 361IbIIEHH] HATATY HUTOK OCHOBU 30BHIIITHIX 3aXHUCHUX IMApiB CIJIa MPHO0Io 3pocTae. BusHaueHo 3HAUEHHST HATATY HUTOK
OCHOBH 30BHIIIHIX 3aXNCHUX I1APiB, CUJIOBUX IIAPiB, HUTOK OCHOBHM /IS 3'€/[HAHHS 30BHIIIHIX 3aXNCHUX NIAPIB i CUIIOBUX IIAPiB y HOJIOKEHH]
3aCTyma i B MOMEHT MPHOO0IO TOYHOI HUTI. AHAJI3 PErpeciiliiX 3a1esKHOCTelN O3BONTh BUSHAYNTH OTMTUMAIbHI TTapaMeTpPH 3aBaHTasKEHHs
TKAI[BKOTO BepcTaTa. [[0Be/IeHO, 1110 Ha BEJMYNHY CUJIU TPUGOIO BIUIMBAE CTPYKTYpa 6aratoniapoBoi TeXHIYHOT TKAHUHU BILIMBAE HATST HUTOK
OCHOBWM 30BHIIITHIX 3aXMCHUX TTapiB. YIOCKOHAJeHa GararomapoBa TeXHiYHA TKAHWHA BUKOPUCTOBYETLCS VIS YKJIAKA TPYO 3 30BHIIIHIM
3aBOJICHKIM TIOJIi€TUIEHOBUM MTOKPUTTSIM.

KiouoBi cioBa: Tkani cuJI0BI 3aXBaTH, HaraTomapoBa TeXHiYHA TKAHWHA, CUJIa TPUOOIO, HATAT HUTOK.
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BU3HAYEHHA BILUIUBY EJEKTPOIMITYJIBCHOTO JIIi HA IIOJIPIBHEHHS IIPUPOJTHOTO MIHEPAJTY (c. 54-59)

Ayanbergen Khassenov, Gulden Bulkairova, Dana Karabekova, Madina Bolatbekova, Gulnur Alpyssova, Arystan Kudussov,
Perizat Kissabekova

Po6GoTa npucBsiueHa JOCIIIKEHHIO eJIEKTPOIMITYJIbCHOTO TIOAPIGHEHHST TPUPOAHOTO MiHepairy. O0'€KTOM MOCHIKEHHST € TPUPOAHUIL
Mirepas KBapiuuT AKTachbkoro pogosuina PecryOuikn Kazaxcran.

Jlns pyitnyBanns Ta noApiOHeHHs KBapiuty Oysa pospobiena poboua KOMipKa eJeKTPOIMITYJIbCHOI yCTaHOBKH. EjeKTpoimiyibere
NMOAPIOHEHHS — T1e CyYacHUiT MEeTO/ MOAPIOHEHHs PI3HUX MaTepiasis, mo 3abe3nedye 3a1any CTYiHb MOAPIOHEHHS TIPU TIEBHOMY TPaHYJIO-
METPUYHOMY CKJIa/Ii TIPOAYKTY i BOJIOZIE BUCOKOIO 3aTHICTIO CEJIEKTHBHOTO APOOJICHHS. 3a JOTIOMOTOIO IaHOi TEXHOJIOTIT TIPOBEAEHO TIO/APi6-
HEHHsI KBapIUTY 31 301/IbIIEHHSIM EMHOCTI KoHieHcaTopaux Garapeii 3 0,25 Mx®D 0 1 Mmx®D, 3MiHOI0 HAPYTH iMITYJILCHOTO po3psiay 3 20 kB
110 30 kB, kisbkocti iMmysbenux pospsiis 3 500 1o 1000, BHyTpinmHboro aiamerpa po6ouoi koMipku 3 60 Mm 10 80 Mm. PesyisraTu moapiGHeH-
HS1 IPUPOTHOTO MiHEPAY €JIeKTPOIMITYIbCHUM METO/[OM J03BOJIIM BUSHAYMTH CTYIIiHb MOAPIOHEHHS TOTOBOIO MIPOLYKTY.

Orpumani pesyJisraT MOKYTh OyTH BUKOPHCTaHI IPH TOCJIKEHH] Ta onTuMisaii BUgoOyTKy IPUPOAHUX KOPUCHUX KOTIAJMH, 10 BaK-
JIMBO JIUIsT 3a0e31eUeHHsI CTAJIOT0 BUKOPUCTAHHS TPUPOHUX PECYPCIB Ta 36aIaHCOBAHOTO EKOHOMIYHOTO PO3BHTKY.



[TonpiGHeHNiT KBAPIIUT BUKOPUCTOBYETHCS ¥ PI3HUX TATY35X IPOMICIOBOCTI, BKIOYAI0YHM BUPOOHUIITBO ONTUYHUX BOJOKOH, €JEKTPO-
HiKU Ta POTOEJTEKTPUYHUX TPUCTPOiB. Marepias 3 giamerpom yacturok Biz 0,1 10 0,4 MiiMeTpa BUKOPHCTOBYETHCS JIJIsl CTBOPEHHST BUPOOIB
31 CKJIa, KepPaMiKK Ta TOPIEJISTHHU, a TAaKOXK 130JIIIHNX MarepiaiiB. 3aBIsSKU CBOEMY OJHOPIIHOMY CKJAIY, 10 MicTuTh 10 98 % oxcuiy
kpemHio (Si0y) Ta BiaMiHHIM a6COPOYIOUNM BIACTUBOCTSIM KBAPIIOBUII MCOK TAKOXK 3aCTOCOBYETHCS B IKOCTI (DITIBTPYIOUOro MaTepiasy s
OUHIIEHHST BOJI.

Kir04oBi c10Ba: KBapIuT, €JEKTPOIMITYIbCHA YCTAHOBKA, TTOAPIGHEHHS, KOMIPKa, IMITYJIbCHIN PO3PSI, TOPOIOYTBOPIOIOYi OKCHJIH, CTIEK-
TpooTomerp.
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3ACTOCYBAHHS TOBEPXHEBOI OBPOBKU TA PI3HUX BU/IIB KJIEIB JIJId KJIEMOBUX 3’€IHAHb MIK
KOMIIO3UTOM CRJIOIINIACTUKOM I AJIIOMIHIEM ITPU TEMITIEPATYPI 200 °C (c. 60—66)

Herry Purnomo, Muhammad Johan Rifa’i, Purwoko, David Natanael Vicarneltor, Mahfud Ibadi, Muhamad Hananuputra Setianto,
Maulana Yudanto, Ara Gradiniar Rizkyta

CkJurteroBaHHsI Pi3HOPiHUX MaTepiais, 30kpeMa ckromiactuky (GFRP), i amowminiio 6061 T651, mpu mizBuIeHnx TemMiepaTypax, Harmpu-
KJIa/1, IPU MOKeXKaX, € CKJIQ/HUM 3aBAaHHSAM, KOJIU LIJIICHICTh KOHCTPYKILI Ta HaJiIHICTh MAIOTh BUpilllajibHe 3HaYeHHs. ByJio focikeno, 9k
06pobKa MOPCTKOCTI IMOBEPXHI BIUIMBAE HA MIIIHICTh 3'¢iHaHHs TPHoX nonmpennx asianiiinux kiaeis (Click Bond CB394-43, Loctite A9396,
A9394) ipu remniepatypi 200 °C. ITposesero BUNIPoOYBaHHsT CKIOMIACTHKY, IO CKIANAEThC 3 enoken ol emoui Gurit Prime 37 ta Bosiokon
E-Glass 7781, orpuMaHoro MeTo10M BakyyMHOI iH(Y3ii 3 po3mipamu, 110 BifnosizaoTs crangapram ASTM D5868 Ha 3cyB BHAXJIECT 3i IIBUJI-
KicTio 2 MM/c. PesysibraTi mokasaiu icToTHe MiIBUIIEHHs MIITHOCTI 3’ €/[HAHHST 3aBISKH MOBEPXHEBii 06poOI, MTi(hyBaHHIO HAKIAYHUM T1a-
nepoM i3 3eprucrictio 100 nporsarom 20 cexyH/| napasieIbHO HAIIPSIMKY BOJIOKOH /it Beix KiteiB. A9396, A9394 ta CB394-43 nposemoncTpy-
Basim 3HauHi nokpanienns #va 1091,67 %, 45,92 % ta 30,09 % Bixnosiano. [TogoBKeHHs TPU PO3PHBI MOKa3a10 3HauHe 36ibmenns Ha 51,61 %,
121,95 % 1a 100 % Bignosiauo. STk 06pobieHi, Tak i HeobpobeHi 3pasku A9394 mokazaiu HaiiGinbry MilHicTb cepen kiaeiB. A9396 nokasas
Mennry mitHicTb, Hik CB394-43 Ges noBepxueBoi 00pOOKH, aje epeBepuIns Horo mpu 06polIll MOBEPXHI, O MAKPECTIOE HOT0 PEakIliio Ha
Mozudikaiiio nosepxHi. B3KicTb Kirefo BIJIMBAE Ha IPOHUKHEHHS Ha MOBepXHi MaTepiauy, pu 1iboMmy A9396 € GisbIn KOPCTKUM, HiK THIIT
kuei. AHanis sHauenb Ra 3a crangaprom ISO 4287 nokasas, 110 nosepxuesa 06poOKa IpusBesa 10 301/IbHIeHHs IIOPCTKOCTI MOBEPXHI aTioMi-
HiIO Ta 3HIKEHHS IMOPCTKOCTI TTOBEPXHi cKiomacTuky. Lli pesyasratn gaioTh minRy ingopMaIiiio 17 onTHMI3allil 3'€THAHHS CKIOTIACTUKY
3 QJIIOMiHIEM B YMOBaX I1i/[BUIIIEHUX TemIlepaTyp. PerytoBaHHs 1IOPCTKOCTI MOBEPXHI 3HAYHO IMOKPAILYE B3AEMO/Ii10 lFOMIHIIO 1 CKJIOIJIACTH-
KY 3 KJIESIMH, 1110 TIPU3BOIUTD JI0 THABUIIEHHST MIITHOCTI 3'e/tHans. [laHi 3HaHHS MOKYTh OYTH 3aCTOCOBaHI B PI3HUX TAIy3s1X MAIHHOOY /[y BaH-
Hsl, 0COOJIMBO B Tasry3siX, Jie MPOAYKTUBHICTD Ta HA/IITHICT KJIE0OBUX 3'€[HAHD MAIOTh BUPIMIATbHE 3HAYEHHS B YMOBaX BHCOKHX TEMITEPATYP.
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PO3POBKA ITIPOTPAMHUX TPAEKTOPII1 3A CTYIIEHSIMU PYXOBOCTI MAHIITYJISIIIITHOTO POBOTY
31 COEPUYHOIO CUCTEMOIO KOOPIMHAT JIJISI 3HSITTSI OKCHU/IHOT IJIIBKY TPV BUPOBHUIITBI
[P TOBAPHOT'O MATHIIO (c. 67-88)
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OG6’exTOM JI0CHIUKEHHST € POOOTU3AILISI TEXHOJIOTIYHOI OIepallii 3HATTSI OKCU/IHOI TUIBKU 3 TIOBEPXHI MarHi€BOro po3IUIaBy, 3aJUTOrO
B Ge3alepepBHO PYXOMi BUJIMBHUIL JIMBAPHOTO KOHBEEPA BUPOOHUIITBA TOBAPHOrO MarHiio. [[yisi poboTHaalli 1€l TeXHOMOTIUHOI onepartii
MPOIIOHYETHCST 3ACTOCYBATH JBOPYKUH MaHIIyIsIiiiHuil po6oT 31 chepraHOI0 CHCTEeMOI0 KOOP/MHAT, 10 MA€ MHICTh CTYNEHIB PYXJIUBOCTI.
P0o3po6JieHo TporpaMHi TPAEKTOPIi 3a CTYNEHAMH PYXJIMBOCTI MAHIIYIAIIIHOTO poOoTa 3a TOMOKEHHAM, IBUAKICTIO 1 TIPHCKOPEHHSIM ISt
BUKOHAHHSI TEXHOJIOTIYHOI omepalii 3HATTS OKCUAHOI IIJIIBKU 3 IOBEPXHI MarHi€BOro PO3ILIABY, 3aJUTOrO B PyXOMi BUJIMBHUIL JIMBAPHOTO
KomBeepa. [Iporpamii TpaeKTopii OMICYIOTHCST KBAAPATHIHUMI TTOTIHOMAM, SIKi 33JI0BOJIBHSIOTh OOMEKEHISIM Ha 3HAYEHIS Y3araabHeHol
KOOPJMHATH, IIBUAKOCTI Ta MPUCKOpeHHs. [[aHi 0OMEKEHHS BU3HAYAIOTHCS KOHCTPYKTUBHUMU OCOOIUBOCTSIMU Ta €HEPreTHIHUME MOK-
JIMBOCTSIMU TIPUBO/IB CTYIIEHIB PyXJIMBOCTI MaHimyJisiiiiinoro podora. IIporpaMHi TpacKTopii 3a MEpuImMM i APYTUM CTYIIEHSIMH PyXJIUBOCTI
KOMIIEHCYIOTh Oe3epepBHuii PyX BUJIMBHUIIL JTMBAPHOTO KOHBeepa. IIporpaMHi TpaekTopii 3a TPeTiM i 4eTBepTUM CTYHEHSAMU PYXJIUBOCTI
3abe31edyioTh 36ip OKCUAHOI TIBKY 3 TIOBEPXHI MATHIEBOTO PO3IJIABY JIHIHHUM MepeMillleHHsIM PYXOMOI JIOMATKNA Ha MOBOPOTHY JIOHATKY.
[Tporpamui TpaekTOpii Mo IWATOMY Ta IMIOCTOMY CTYIEHIM PYXJUBOCTI 3a0€31e4yioTh CKUIaHHs 310paHoi OKCHIHOI TUIBKU B CIICIIAIbHY
€MHICTb. JIOCTOBIPHICTh PO3POOJIEHUX MPOrPAMHUX TPAEKTOPIN MiATBEPIKYETHCS Pe3yJIbraTaMii MOJIEJIOBAHHS 13 3acTocyBanHsiM MatLab
Bepcil R2015b. Ha ocHOBI oTprMaHuX pe3yssraTiB po3poOIeHO IIMKIOTPaMy YIIPABIIHHI MAHITY SIIIHHIM po6OTOM, UIST BUKOHAHHS TEX-
HOJIOTIYHOI OIeparlii 3HATTsT OKCUIHOI TUIIBKU IIPU BUPOOHUIITBI TOBApHOTO MarHito. OTprMaHi pe3yJibraTii MOKYTh GyTH 3aCTOCOBaHi 1Ipu
POOOTH3AIIII0 TEXHOTOTIYHUX MPOIECIB 3HATTSA OKCU/IHOI IUIIBKY TTPU BUPOGHUIITBI TOBAPHOTO MarHiio abo MoAiOHUX TUBAPHUX BUPOOHUIITE.
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INEHTUMIKALIA BILIMBY YMOB 3BAPIOBAJIBHOTO CEPEJJOBUIIIA HA BILJIUB ITAPY TA AAKICTb 3BAPIOBAHHS
HA TA30BUX METAJIAX TYTOBOI'O 3BAPIOBAHHS$ AJTIOMIHIEBOTO CIIJIABY AA5083-H112 (c. 89-98)
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Y 11boMy ZOCITI/KEHHI IOCKYBAINCS MeXaHidyHi BJaCTHBOCTI 3BApHOTO 3'€/[HAHHS Ta BIUINB 3BapIOBAJILHOTO ANMY, TI0B'A3aHi 3 Ta30BUM
JIyroBuM 3BaproBatnHsiM amoMinito AA5083-H112 y 27 pizHux ymoBax 3BaproBajibHOrO npuminieHHst. 11i yMOBU CKJIQJQl0ThCs 3 KOJMBAHb
TeMIIepaTypH, a TAKOXK MIBUAKOCTI BITPY Ha BXOi Ta BuxJormi. Temneparypa konusaetbest Big 19 °C, 27 °C i 35 °C. IIBuakicTsb K Ha BXO,
Tak i Ha BUITYyCKY 3MiHO€Thest Ha 0 M/c, 3,1 M/c i 5,5 M/c. EkcriepuMeHTaIbHI PE3YJIbTaTH T IKPECTIOI0TH BUPAKEH I BIUIUB 1IUX (GaKTOPIB sK



Ha AKICTh 3BapIOBaHHs, TaK i HA BIUIMB UMY Ha 3BapHuKa. [[PUMITHO, 110 BUAKICTb BITPY HAAXOKEHHS € HARGLIBIT KPUTHIHUM (hakTOPOM,
SIKWIT 3HAYHO BILIMBAE Ha 47,68 % MillHOCTI 3BapHOTO 3'€/iHaHHs Ha po3puB. Temreparypa € HaiiMeHn KputuaauM daxropom 3 12,02 % BHecky.
I[Ipote Temrepatypa cTana HAHOLTBIT KPUTHIHUM (DAKTOPOM JIIsT €HePTii yaapy 3BapHOTO 3'emHanus 3 54,89 % BHECKY, TO/I SIK MBHUIKICTh
BUXJIOITHOTO BiTPY cTasa HaiiMenoio 3 3,89 %. MOHITOPUHT SIKOCTI TOBITPS MiIKPECIIIOE BAKIUBICTH ONTUMATBHOT KOH(DIrypaliii BIryCKHOTO
Ta BUTSIKHOTO BEHTHJISITOPIB 1711 €(heKTHBHOTO 3MEHIIIEHHSI BITMBY UMY, YCi IOCTI/KEHI YMOBU CEPENOBHIIA 3BAPIOBAIBHOTO TIPUMITIEHHST
BBAKAIOTHCS OGE3MEYHVIMIL [/IS1 3BAPIOBAIbHITKA, OCKLIBKY BOHH HE TIEPEBUIIYIOTH TIOPOrOBE TPAHNYHE 3HAYEHHS, 32 BUHATKOM YMOB, KOJIU
Y 3BapIOBaJIbHOMY IIPUMIIIIEHHI He BUCTaYa€ UPKYJISIi MOBITPs HAa BXO/ Ta BUTsIKIL 31 miBu/KicTIO BiTpy 0 M/c. Busnaueni onrrumasbai ymo-
B 3BapIOBAJIBHOTO MPUMIIIIEHHST 3a0e311euyioTh TeMiepatypy 27 °C, mBHUAKICTb BIYCKHOTO Ta BUTsKHOTO BiTpy 0 M/c Ta 3,1 M/c BiAmosizumo.
I1s ymoBa He TiIbKK 3a6e311eqye BCTAHOBJIEH]I CTAHJIAPTU SKOCTI 3BapIOBAJIbHUX IIIBIB, aje i 3a6e3ueqye JIOTPUMAHHSI HOPM 110/10 BILIUBY
mumy. e gocipkernst gae minny iHdopMartiio oo onTUMisailil cepeoBHIIa 3BapIOBAIbHOTO TIPUMIIIEHHST, T[00 OJHOYACHO MiATPUMYBATH
SIKICTh 3BaPIOBAHHSI Ta TaPAHTYBATH J0OPOOYT 3BaPIOBAILHUKIB.
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