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The object of this study is the process of fire propagation through
the surface of external wall structures with facade thermal insulation.
The paper examines the influence of facade parameters and the
width of a fire-proof eaves on preventing the spread of fire by exter-
nal vertical structures using the example of a residential building.
With the use of FDS modeling, the relationships between the pa-
rameters of external enclosing structures and the fire-proof eaves
on the processes of limiting the spread of fire were investigated. The
influence of the minimum parameters of the height of the inter-floor
windowsill in the absence of a fire-proof eaves on the spread of fire
was determined. The dependence of temperature change near the
surface of the facade on the width of the fire-proof eaves and the
height of the window between floors was established.

Based on a series of simulated experiments, it was established
that with a height of 1.0 m between floors and the absence of a fire-
proof eaves, the critical temperature value is 250 °C. This value cor-
responds to the destruction temperature of a standard metal-plastic
window structure. For the case when the wall height is 1.0 m, and
the width of the fire-proof eaves is 0.75 m, the temperature value
is 180 °C. That is, the safety condition of 250 °C is met.

Based on the research, a dependence was found on the criterion of
not exceeding the critical temperature of 250 °C at the level of 1.4 m
of the facade of the building floor located above the fire floor. The cri-
terion holds when the width of a fire-proof eaves is at least 0.4 m and
the height of the window partition is 1.0 m, as well as when the width
of the eaves is 0.5 m, and the height of the window partition is 0.6 m.

It was established that the height of a window interfloor parti-
tion has a smaller effect than the width of the fire-proof eaves that
separates the floors that are located above.

Keywords: FDS modeling, thermal insulation, fire-proof eaves,
interfloor partition, critical temperature, fire propagation.
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Bridges are vital for community development, and wood is a pri-
mary material due to its environmental benefits. However, wood’s
moisture absorption can cause swelling and shrinkage, and low-densi-
ty wood tends to have lower strength. The moment of inertia of a box

beam is related to wall thickness and stiffness. Insufficient wall thick-
ness can lead to plastic retention before peak load, reducing structural
integrity. Thin walls can cause buckling under compressive loads, lead-
ing to failure. Truss bridge failures can also result from design errors.
This study aims to analyze the effect of box beam wall thickness on
the stiffness of camphor wood timber bridge trusses. Camphor wood
with a cross-sectional area of 1,600 mm? was used, with box beams
of dimensions 45x45 mm (12 mm wall), 50x50 mm (10 mm wall),
58%58 mm (8 mm wall), and a solid beam of 40x40 mm (20 mm wall).
Physical tests showed the wood’s specific gravity at 0.506 g/cm? and
moisture content at 12.47 %. The highest peak load was 19.613 kN
for the BB.58.58.8 variation, which also had the greatest stiffness
at 3.502 kN/mm. The BB.58.58.5 variation had the largest moment
of inertia at 683,733 mm?* compared to the solid beam SB.40.40.20
at 213,333 mm*. The BB.45.45.12 sample had a ¢/D ratio 1.93 times
larger than BB.58.58.8, indicating a more flexible structure with
lower stiffness. This is confirmed by experimental results, showing
that BB.45.45.12 had a stiffness 1.73 times lower than BB.58.58.8.
Theoretical calculations also showed that BB.45.45.12 had a stiffness
2.03 times smaller than BB.58.58.8. Thus, the ¢/D ratio is inversely
proportional to stiffness. This research contributes valuable insights
for developing engineered wood products in construction and bridge
design, particularly for village bridges in Indonesia.

Keywords: wooden truss bridge, box beam, peak load, stiffness.
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The issue of subgrade soil often involves unstable soil proper-
ties, such as low bearing capacity, susceptibility to expansion and
shrinkage, and vulnerability to erosion and deformation due to traf-
fic loads and weather conditions. Unstable subgrade soil can cause
various infrastructure problems, including cracks, settlement, and
damage to road surfaces. Therefore, stabilizing subgrade soil is an
important step to ensure the reliability and longevity of highways.
One effective and sustainable method for subgrade soil stabilization
is by utilizing local waste materials. The use of local waste materials
such as fly ash (FA) and waste foundry sand (WFS) not only im-
proves the physical and mechanical properties of the soil but also
helps reduce environmental impact by repurposing pollutants. This
study aims to analyze the effect of the thickness of subgrade layers
stabilized with FA and WFS on bearing capacity. The initial stage
includes examining the physical and mechanical properties of natural
soil and soil stabilized with FA and WFS. The waste content used is
9 % FA and 15 % WFS by dry weight of the soil. Subgrade modeling
was conducted using a steel box measuring 60x60x60 cm with a soil
thickness of 30 cm. Load testing was carried out on 5 layer variants
that had undergone 4 days of curing. The study results found that
the ultimate bearing capacity (q.,) of 890 kPa was produced by the
V4 layer, which is a subgrade with a 30 cm thick layer of soil stabi-
lized with FA and WES at a settlement of 6 mm. The bearing capac-
ity ratio of 2.87 means that the subgrade with a 30 cm thick layer
of soil stabilized with FA and WFS experienced an improvement in
bearing capacity of 2.87 times that of the subgrade with untreated
soil material. The results obtained can be applied in practice to the
local geotechnical conditions of the project site in West Java, includ-
ing natural soil properties and seasonal changes.

Keywords: subgrade, bearing capacity, stabilization, foundry
sand, fly ash, plate load test, footing.
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The object of this paper is a helical blade in a shredding drum
from a sweep surface. Such drums are used in harvesters for crushing
plant mass. If the flat blades are installed on the drum, cutting of
the plant mass occurs simultaneously along the entire length of the
blade. This could cause a pulsating dynamic load. If a flat knife with
a straight blade is installed at an angle to the axis of the drum, then
the distances from it to the points of the blade will be different, as
well as the cutting conditions along the blade. The elliptical shape
enables the same distance from the axis of rotation to the points of
the blade, but this does not solve the problem. Many short flat knives
with a straight blade can be mounted on the drum, placing them in
such a way that the time between the individual knives is minimized.
However, all these disadvantages can be eliminated by a helical knife
with a blade in the form of a helical line.

The design of a helical knife from an unfolding helicoid has been
considered. In differential geometry, the bending of unfolded surfaces
of zero thickness is considered. Bending of the workpiece into a fini-
shed product occurs with minimal plastic deformations, the magni-
tude of which depends on the thickness of the workpiece sheet. The
methods of differential geometry of unfolding surfaces were applied
to the analytical description of the surface of the helical knife.

The parametric equations of the unfolding helicoid were derived
according to the given structural parameters of the knife in space and
on the plane. That has made it possible to mathematically describe
the contour lines that cut the knife from the surface and on its sweep.
Formulae for calculating a flat workpiece through the structural
parameters of the knife have been derived. Thus, with the specified
structural parameters of the knife R=0.25 m, 1=20°, ¢=65°, accord-
ing to the resulting formula, we find the radius of the knife blade on
a flat workpiece: Ry=4.8 m.

Keywords: unfolding helicoid, flat workpiece, return edge, heli-
cal knife, shredding drum.
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The object of this study is the process of grinding and crum-
bling the surface layer of the soil with turf of winter crops by
X-shaped working bodies. It has been established that the use of
a grinding group based on X-shaped rotary working bodies as part
of combined tillage tools makes it possible to preliminary loosen
the surface layer of heavy soils (overdried or overmoistened).
It was established that the optimal values of the parameters of the
section of the X-shaped rotary working bodies for the quality of
loosening the soil in a layer of 0—10 cm at a depth of cultivation of
14+£2 cm depend on the speed of the unit. Thus, at a speed of move-
ment of the unit of 2 m/s, the optimal value of the diameter of the
rotor blade is 335.9 mm, the distance between the axes of the rotor
batteries is 316.4 mm, and the distance between the rotor blades in
the battery is 195.6 mm. At a unit movement speed of 2.5 m/s, the
optimal values of these parameters are 331.2, 325.7, and 211.3 mm,
respectively, and at a unit movement speed of 3 m/s — 330.1, 346.8,
and 106.1 mm. It was also established that the stability of the
movement of the X-shaped working bodies according to the root
mean square deviation of the working depth increases with the
increase in the speed of the unit. Thus, at a unit movement speed
of 2.5 m/s, the root mean square deviation of the soil tillage depth
is 1.21 ¢m, at a unit movement speed of 3 m/s — 1.07 cm, and at
a unit movement speed of 3.5 m/s — 0 .63 cm. It was also established
that the stability of the movement of the working bodies according
to the depth of cultivation decreases with an increase in the speed
of movement of the unit. Thus, at a movement speed of the unit of
2.5 m/s, the average soil tillage depth is set at the level of 13.1 cm,
at a movement speed of the unit of 3 m/s — 12.6 c¢m, and at a move-
ment speed of the unit of 3.5 m/s — at the level of 11.9 cm.

Keywords: surface tillage, X-shaped rotary working bodies, soil
loosening quality.
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The subject of this study is the technological processes of sepa-
ration, the hull of industrial hemp seeds, an aspiration column, and
whole kernels.

The problem solved was determining the technical and techno-
logical solutions that could enable the intensification of production
processes for separating industrial hemp seeds.

The separation of hemp seed hull by linear dimensions on sieves
with round and elongated holes has been investigated.

It was found that the percentage of seed hulls retained by
sieves with circular holes was 25.98 % for &3.5 mm, 23.59 % for
@3.0 mm, and 40.28 % for &2.0 mm, respectively. Sieves &3.5 mm
and @2.0 mm made it possible to obtain seed hulls fractions with two
components conditionally different in the «mass-size» ratio.



Using sieves with elongated holes enabled obtaining fractions
consisting of at least three components. Sieves with elongated work-
ing holes of 3.0x20 mm, due to their low ability (1.76 %) to retain
hemp seed hull components, were ineffective.

The clogging levels of kernels in seed hulls, separated by linear
dimensions on combined sieves with round and elongated holes, were
as follows: separation option No. 1 — 48.70 %, option No. 2 — 45.74 %,
option No. 3 — 60.25 %, option No. 4 — 49.32 %, respectively.

It was established that the use of an aspiration column made
it possible to remove up to 32.1 % of clogging in the form of a light
fraction. The application of the aspiration column reduced the
content of seed coating in separation option No. 1 by 3.0-5.7 times,
option No. 2 by 1.35-3.7 times, option No. 3 by 1.9-11.2 times, and
option No. 4 by 1.5-4.8 times, respectively.

The quantitative and component composition of seed hulls frac-
tions obtained under conditions of using an aspiration column with
set rational values of the air damper opening angle 0.=53° and the
vertical tilt angle of the air channel B=6°, was as follows: Stage I —
<heavy» fraction — 51.78 %, 27.56 % — waste, up to 20 % — «light»
fraction of Stages II and III.

Keywords: hemp seeds, seed hulling, seed kernel, seed hulls sep-
aration, division by size, cleaning, aspiration column.
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The object of the research is to identify the influence of the
pitch of the hammers with cutting edges on the determination of the
average length of feed, crushed from by-product stem raw materials
in hammer crushers. However, a problem was identified such as the
lack of an analytical expression for determining the average length of
chopped stem feed by a hammer grinder depending on the distance

between the edges of adjacent hammers. With a simultaneous change
in the angles of the location of the stem with the maximum size in the
layer and, using the methods of probability theory for determining
the mathematical descriptions of the function of two arguments, in
this study an analytical expression was obtained for determining the
average length of particles crushed by hammer crushers depending
on the distance between the faces of adjacent hammers. Hammers
with cutting edges are used to crush feed from by-product stem
raw materials. The end working part of the hammer is milled at an
angle of 90°, i.e. two cutting edges are processed at the end of the
hammer. As a result of the practical calculations, the average length
of feed crushed from by-product stem raw materials was determined
depending on the parameters of the hammer crusher. From the
resulting graph of the influence of the distance between the faces of
adjacent hammers on the average length of crushed particles, it is
evident that when the distance between the faces of adjacent ham-
mers changes, the average length of crushed particles varies within
the range of 36.19...53.39 mm. To verify the reliability of the obtained
expression, experiments were carried out on a crusher with a distance
between the faces of adjacent hammers of 20 mm. In this case, the
average length of the crushed particles was equal to 38.75 mm, and
the theoretical value was 40.16 mm. The difference between them
was 3.64 %, which proves the reliability of the obtained analytical
expression. The conducted theoretical studies with the receipt of
an analytical expression, ensuring the determination of the average
length of feed, chopped from by-product stem raw materials, is the
solution to an important problem in the development of theoretical
foundations of chopping machines, significantly affecting the effi-
ciency of mechanization and operation of feed choppers in practice.

Keywords: grinder, length of grinding, edges of adjacent ham-
mers, angle of stem arrangement.
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The object of research is the processes in hydraulic motors based
on power cylinders, designed to drive the shaft of the working equip-
ment in modern machines into rotational motion.

When using standard motors, a problem arises relating to the
need to introduce additional devices into the structure of the me-
chanisms of modern machines. Such devices are aimed at matching
the rotation frequency of the motor shaft with the rotation shaft of
the working equipment of these machines. Such a device is a reducer,
the use of which leads to the appearance of a number of disadvantages.
Their elimination is achieved by using the results of this study.

The reported results differ from standard motors that are
mass-produced, in that, based on research, motors with a rotation
frequency of its shaft in the range from zero to two hundred and more
revolutions per minute are proposed, which is not realized by known
motors. This testifies to the construction of motors based on power
cylinders, which make it possible to realize this range of rotation
frequencies of its shaft.

The special and distinctive features of the results are based on
the application of the principle of disintegration of motor elements
into two functional components. One of them includes power cylin-
ders with a crankshaft, and the second one includes the distribution
system of the working fluid.

The motor implementation went through the stages of designing
computer and physical models and devising schematic solutions.
Calculation dependences were obtained to determine the main de-
sign parameters, according to which the motor was manufactured in
the form of a full-scale sample.

The scope and conditions of practical use refer to machines with
working equipment capable of functioning under a mode with a low
rotation frequency and a significant torque on the motor shaft.

Keywords: hydraulic drive, earthmoving and construction ma-
chines, low-speed motors, valve distributors, power cylinders.
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The jumpers of rotor pole-to-pole connections are highly
stressed elements in a hydraulic generator structure. These assem-
blies often fail due to deformation that exceeds the size of an air gap.
Existing methods do not take into account the thermal component
and attempts to improve the design are not based on mathematical
models that make it possible to perform calculations with an accu-
racy of more than 50 %. The method devised in this work makes it
possible to obtain boundary conditions of the third kind on the ba-
sis of three-dimensional mathematical modeling of the ventilation
system of the hydraulic unit without simplifications. The method
accuracy is explained by taking into account the spatial thermal
component. The heat transfer coefficient determined by this
method in the pole-to-pole connections area was ~250 W /(m*K).
Using FEM, mathematical modeling of the thermal stress state
of pole-to-pole connections was carried out, taking into account
mechanical and thermal factors. This made it possible to design the
improved connection structure with additional fastening elements,
which make it possible to reduce the displacement to 0.03 mm, and
the stress to 53 MPa at the rotor rotation frequency of 880 rpm.
This design makes it possible to enable reliable operation of the
hydraulic unit under the condition of increasing the rotor ro-
tation frequency to overspeed with disconnected combinatorial
dependence, provided that the actual stresses are 0.95 % of the
material yield strength. The convergence of the values obtained
by the proposed method and by the HSS method exceeded 99 %.
The practical result is the proposals for the hydraulic generator
design modernization.

Keywords: hydraulic generator, rotor, pole-to-pole connection,
pole-to-pole jumper, ventilation system of hydraulic generator,
cooling conditions, stressed-strained state, three-dimensional calcu-
lation, strength of rotating parts.
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The object of research is the processes of strengthening the
working surfaces of profile folding strips made of stainless steel
AISI 347 and carbon steel AISI 1005 using laser formation of
microrelief guides. The analytical and experimental studies are
based on the technique of laser microrelief formation by pulsed
laser effects. The main assumption of the study is that the use of
laser microrelief formation could increase the hardness and wear
resistance of the folding strips, improving the process of folding
integrated covers. Analyzing the effect of different hardening
methods on the mechanical properties and wear resistance of the
working surfaces of folding strips is necessary to achieve this goal.
A methodology for assessing microstructural changes and their
impact on the mechanical properties of folding strips during laser
hardening has been proposed. It has been shown that the formation
of microrelief guides by laser pulse exposure reduces the thermal
load on the material, increases the uniformity of hardening and
wear resistance. The revealed wear rates calculated for carbon
steel AISI 1005 are 0.875, and for stainless steel AISI 347 — 0.345.
To improve the accuracy and efficiency of the folding process,
a methodology has been devised for calculating the quantitative
formation of microrelief guides on the working surface of profile
folding strips. This will not only improve the wear resistance and
mechanical properties of the strips but also optimize production
processes. Differences in the results of hardening for stainless steel
AISI 347 and carbon steel AISI 1005 were found: the hardness
values for AISI 347 are 3,088-4,904 MPa at a load of 50-350 g
with a deviation of 37.1 %, and for AISI 1005 — 2141-1665 MPa
with a deviation of 22.3 %.



Keywords: integrated covers, optimal parameters of pulsed laser
radiation, strengthening of folding strips, microrelief guides, micro-
structural changes in the material.
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The object of this paper is the geometric accuracy of the acquired
portrait from the 3D printed full-scale sample in the reduced size of
the convex-concave parts compared to the correspondingly reduced
ideal one.

The subject of research is reverse engineering and additive
technology for manufacturing convex-concave parts for mechanical
engineering (ME). A new prototyping methodology for convex-con-
cave parts of mechanical engineering objects has proposed. Under-
lying the methodology is the use of the scaled (by reducing in size)
ideal portrait of the 3D scanned original part. The decision to start
the production is made by comparing the geometry of the portrait
acquired from the 3D printed sample in reduced size with the ideal
one, provided that the values are within the tolerance range. The fol-
lowing results were obtained. A design and technological analysis of
the blade of the pumped hydroelectric power station was performed,
after which a 3D scanner and a 3D printer were selected. A 3D scan
of the blade with the formation of a portrait in the STL format file
was implemented, as well as its refinement into an ideal one. From
the geometric features and shapes of the blade, as well as the techni-
cal characteristics of the 3D printer, the percentage of reducing the
sample for printing (by 75 % of the original dimensions) was cal-
culated. According to the rated dimensions of the original part and
the reduced sample, the tolerance field was set for the size: 0.6 mm
and 0.25 mm, respectively, at 12 quality of the part’s manufacturing
accuracy. Inspection of the printed sample and comparison with the
correspondingly reduced ideal portrait revealed a deviation from
—0.123 to +0.120 mm, which is within the defined tolerance field
for the manufactured reduced sample. The results of experimental
studies confirmed the adequacy of the proposed methodology for
prototyping the mechanical engineering parts and verified the
theoretical foundations of reverse engineering for convex-concave
parts of any large size by using a proportional reduction in the size
of finished portraits.

Keywords: reverse engineering, methodology, parts, digital lay-
out, 3D scanning, 3D printing, geometric accuracy.
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BHU3HAYEHH? BIVIUBY IIAPAMETPIB ®ACAIY TA HIMPUHU ITPOTUIIOKEKHOI'O KAPHU3Y HA 3AIIOBITAHHS
INOINIUPEHHA IIOKEKI 3OBHIIIHIMUA BEPTUKAJIbHUMHA KOHCTPYKIUIAMMU BY IIBEJID (c. 6-16)

0. L. Karirin, P. B. BeceniBcbkuii, A. I1. TaBpucs, f. B. bamwio, P. C. fIkoBuyk, b. M. KoBaaumun

OG6’ €KTOM IOCIIPKEHHSI € TPOIEC MOMMUPEHHSI MOKEsK] MOBEPXHEI0 KOHCTPYKININ 30BHIIIHIX CTiH i3 (hacaanolo Teroizodsiieio. B podoti
JIOCTI/PKEHO BIUIMB TapaMeTpiB (acajy Ta MUPUHU MPOTUIIOKEKHOTO KapHU3Y Ha 3aIl00iraHHst MOUIMPEHHST TOKeKI 30BHINIHIMI BEpTH-
KaJIbHUMU KOHCTPYKIISIMU Ha TPUKJIA/l KUTA0BOI Oymisii. 3 Bukopuctanusam FDS-MoJeToBaHHS JOCTIIKEHO B3AEMO3B I3KM TTapaMeTpPiB
30BHIIIHIX OrOPOJIKYIOUMX KOHCTPYKIIiil Ta MPOTUIIOKEKHOTO KapHU3Y Ha TPOIec OOMEKEHHS TOINPEHHsT MOKeXi. BusHayeHo BILIMB
MiHIMaJIbHUX [TaPaMeTPiB BUCOTH MIXKIIOBEPXOBOTO BIKOHHOI'O IIPOCTIHKY 3@ BiZICYTHOCTI IIPOTUIOMKEKHOTO KAPHU3Y Ha MOLUTIMPEHHS ITOXKEXKi.
Beranosiieno 3aseskHOCT 3MiHM TeMiiepaTypy OiJist moBepxHi (acaay Bifl IMMPUHE MPOTHIIOKEKHOTO KapHU3Y Ta BUCOTH BIKOHHOTO MiK-
[IOBEPXOBOTO HPOCTIHKY.

Ha ocnosi cepii 3MozeTb0BaHNX €KCIIEPUMEHTIB BCTAHOBJIEHO, IO IPU 3HAYeHi BICOTH MiKIOBepxoBoro npocTinky 1,0 M Ta BifgcyTHO-
CTi MPOTHUITOKEKHOTO KapHU3Y, KPUTHUYHe 3HaueHHs Temreparypu craHoButh 250 °C. Ile 3HavyeHHs BiANOBifae TemiiepaTypi pyiiHyBaHHs
CTAH/IAPTHOI METAJIOIIACTUKOBOI KOHCTPYKII BikHA. /[JIs1 BUNA/IKy KOJIM BHCOTA HPOCTIHKY cTaHOBUTH 1,0 M, a IIMPHHA TPOTUIIONKEIKHOTO
kapuu3y ckaanae 0,75 M snavenns remneparypu ckiazae 180 °C. To6ro ymosa Gesriekn y 250 °C BUKOHYETHCSI.

Ha ocHOBI 1IpoBeieHNX JIOC/I/KeHDb BUSIBJIEHO 3aJI€KHICTH 010 KPUTEPIIO He TepeBulienHst KputnaHoi temieparypu y 250 °C Ha piBui
1,4 M (acay mosepxy Oy/IiBJIi, IO PO3TAIIOBAHUIT HA/l TOBEPXOM TT0KeKI. Kpurepiii 1ocsiraeThest pu MUPHHI TPOTHIIOKEKHOTO KaPHU3Y He
Meniie 0,4 M Ta BUCOTI BIKOHHOTO MIZKIIOBEPXOBOTrO npoctinky 1,0 M, a Takosx npu muputi kapHudy 0,5 M Ta BHCOTI BIKOHHOTO MiZKIIOBEPXO-
BOTO TIpOCTiHKY 0,6 M.

BceranosieHo, 1110 BUCOTA BIKOHHOTO Mi’KITOBEPXOBOTO MTPOCTIHKY MAa€ MEHIINH BIJIMB HiXK ITMPIHA TPOTUIIOKEKHOTO KAPHN3Y, 1[0 PO3-
JJIs1€ TIOBEepPXH, SKi PO3TalllOBaHi BUILE.

Kmouosi cnoBa: FDS-moiesrioBanHs, TEMIOI30Is, TPOTUTIOKEKHNN KAPHU3, MIXKITOBEPXOBHUII TIPOCTIHOK, KPUTHYHA TeMIIEpaTypa,
MONIMPEHHS TTOKEXKi.
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BILIMB TOBIVHU CTTHOK KOPOBYACTUX BAJIOK HA JKOPCTKICTh MOCTOBOI ®EPMU 3 KAM®OPHOI
JEPEBUHMU (c. 17-26)

Handika Setya Wijaya, Blima Oktaviastuti, Fifi Damayanti, Yeni Sesti Ariningsih

MocTi KUTTEBO HEOOXIHI [T TPOMAJICHKOTO PO3BUTKY, i €PEBUHA € OCHOBHIM MaTePialOM 3aBJISIKH CBOIM €KOJIOTIYHIM Ie€PEBaraM.
OnHaK BOJIOTONOTJIMHAHHS JIEPEBMHI MOKE CIIPUYMHUTH HaOyXaHHs Ta YCAIKY, & IEPEBUHA 3 HU3BKOIO IIIIBHICTIO, SIK MIPABUIIO, MAE MEHIITY
MitHicTh. MoMeHT iHepitii KopoOuacToi GaaKu 3a1esKUTh Bijl TOBIUHU CTIHOK 1 KopcTKoCTi. HeoctaTHs TOBIMHA CTIHOK MOJKE TIPUBECTH /10
YTPUMaHHS [IJIACTUYHOCTI /10 IIIKOBOrO HaBaHTAKEHHS, 1110 3HU3UTD LIMICHICTb KOHCTPYKLil. TOHKI CTIHKM MOXKYTb BUKJINKATU BUTHH ITiJ1 €10
CTUCKAIOUNX HABAHTAXKEHB, 110 MTPU3BOANUTD [0 PyiiHyBamHs. PyilHyBaHHs (HEPMOBIX MOCTIB TAKOK MOKYTh OYTH BUKJINKAHI MTOMIJIKAMA
MPOEKTYBaHHs. MeTOI0 JAHOTO [OCTII/KEHHsI € aHAI3 BILIUBY TOBIIMHU CTIHOK KOPOGYACTOI GasKil Ha KOPCTKICTh MOCTOBHX (DepM 3 Kam-
hopnoi nepesnn. Bysa BukopricTana kKaMbopHa JepeBuHa 3 TIomeio monepedHoro nepepisy 1600 Mm2, 3 kopoGuacTuMu 6aakaMu po3Mipom
45%45 MM (crinka 12 mm), 50x50 MM (crirka 10 mm), 5858 Mm (cTinka 8 MM) Ta cyuiabHO©O 6aikoo poamipoM 40x40 mm (crinka 20 Mm).
Dizuuni BUIPOOYBaHHS TTOKa3aJH, 1o TIMTOMa Bara iepesuHu ctanosuTh 0,506 r/cM?, Bosoricts — 12,47 %. Haiibinbie mikose HaBaHTaKeH-
ust cranosuiio 19,613 kH st Bapianty BB.58.58.8, sikmii Takosk MaB Haiibinbiry skoperkicts 3,502 kH /mm. Bapiant BB.58.58.5 Mas Haii6inb-
it MoMenT inepuii 683733 mm? nopisnano i3 cyuinphowo Gankoo SB.40.40.20 — 213333 mm*. 3pasox BB.45.45.12 maB Bianowenus t/D
B 1,93 pasu Ginbiie, wizk BB.58.58.8, 110 Bkasye Ha OiJbIll THYYKY CTPYKTYPY 3 MEHIIO jKOpCTKicTo. Ile miaTBepKy€eThest pesyasraTaMu
€KCIIePUMEHTIB, sIKi TI0Ka3yI0Th, 1110 skopcTKicTh BB.45.45.12 Gyia B 1,73 pasu Huskue, Hixk y BB.58.58.8. TeopeTnuni po3paxyHKi TaKOK MOKa-
3as1m, 10 KopeTkicTs BB.45.45.12 y 2,03 pasu menure, Hix y BB.58.58.8. Takum unHoM, BigHOUIEHHS /D 06€pHEHO MPOMOPIIiliHE JKOPCTKOCTI.
Jlane pocaijukennst gae miHHy iHGOpMAIiio s Po3pOOKH KOMIIO3UTHUX JEPEBHUX MaTepiasiB y OyAiBHUIITBI Ta IPOEKTYBAHHI MOCTIB, 0CO-
6JIMBO MOCTIB y cinbebkiil MicreBocTi Inonesil.

KiiouoBi caoBa: jiepes’sinuii (hepMoBHii MicT, KopoOuacTa Gajika, MKOBe HaBaHTAKEHHSI, JKOPCTKICTD.
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BI3HAYEHHS BILINBY TOBIHIMHU HIAPY 3EMJISTHOTIO IIOJIOTHA IPYHTY, CTABLJII3OBAHOTI'O 3A IOIIOMOTOXO
BIAIIPAIIbOBAHOI'O IUBAPHOTI'O IIICKY TA 30JIM1 BUHOCY, HA HECYUYY 3/IATHICTD (c. 27-36)

Anita Setyowati Srie Gunarti, Yulvi Zaika, As’ad Munawir, Eko Andi Suryo, Harimurti

[TpobsieMu TPYHTY 3€MJISTHOTO TOJIOTHA YaCTO MOB'sI3aHi 3 HeCTaOlIbHUMU BJACTHBOCTSIMU TPYHTY, TAKUMU SIK HU3bKa HECyYa 3/IaTHICTh,
CXUJIBHICTD /10 PO3IIMPEHHS Ta YCAKH, a TAKOK BPas/IMBICTh 10 epoaii Ta gedopmaltii BHACIIZI0K HaBaHTa)KEHb Bi/l TPAHCIIOPTHUX 3ac00iB i 110-
roHuX yMoB. HecTiliKicTh IPyHTY 36 MJISTHOTO TTOJIOTHA MOJKE CHIPUYMHUTHU Pi3Hi iH(pacTpyKTypHI IPOOIEMHU, BKIOYAIOYN TPILIUHI, OCIaHHS
Ta MONTKOKEHHST IOPOKHBOTO TTOKPUTTSL. ToMy cTabisi3allist IpyHTY 3eMJISTHOTO MOJTOTHA € BAKINBUM KPOKOM [IUIsT 3abe3edeHHsT HAIHHOCTI
Ta JI0BrOBIYHOCTI aBTOMOOLIbHUX A0Pir. OaHnM i3 eeKTUBHUX 1 CTIHKUX METOAIB cTabiizaliii IpyHTY 3eMJISTHOIO HOJIOTHA € BUKOPUCTAHHS
MICIeBHUX BiZIXO/[iB. BIKOpHCTaHHs MiCIIeBUX BiJIXO/iB, TaKNX SK 30s1a BuHOCY (FA) Ta BigmpampoBanuii muBapuuii micok (WFES), nossossie
He TiJBKY MOKPAIUTH (Di3MYHi Ta MeXaHIYHI BJTACTUBOCTI IPYHTY, ajle il oTIoMarae 3MEHIITITH BIUINB HA HABKOJIMIITHE CEPEIOBHIIE MITIIXOM



MOBTOPHOTO BUKOPUCTAHHS 3a0PYAHIOIOYIX PEYOBIH. METOI0 TaHOTO OCTIKEHHSI € aHAMi3 BILUIMBY TOBIIMHU IMAPiB 3eMJISTHOTO TIOJIOTHA,
crabinizoBanux 3a gornomorot FA ta WFS, Ha Hecyuy saarHicTh. Ha mouaTrkoBOMy eTarti IpOBOANTHCS BUBYECHHS (DISUUHUX | MEXaHIUHUX
BJIACTHBOCTEN IIPUPOAHOTO TPYHTY Ta TPYHTY, cTabinizoBanoro 3a gomomoroio FA ta WES. BmicT BUKOPHCTOBYBaHUX BiZIXO/iB CTAHOBUTD 9 %
FA ta 15 % WFES 3a cyxot Barowo rpyHTy. MOJIEIIOBaHHS 3eMJISTHOTO MOJIOTHA TIPOBOIUIIOCS 3 BUKOPUCTAHHSIM CTAJIEBOTO KOPOHa PO3MipoM
60x60x60 cm mpu ToBiuHi rpyHTY 30 M. HaBamtaskyBanbHi BUIPOOYBaHHS TPOBOIINCS Ha 5 BapiaHTax MIapiB 3 4-A€HHIM 3aTBEP/IIHHSIM.
PesyaisraTit 1OCTiIZKEHH S TTOKa3aJiu, [0 TpaHidHa Hecyda 31aTHICTD () 890 kIla Gysa orpumana s mapy V4, akuii ssiisie co0010 3eMIsHe
MOJIOTHO 3 MapoM TPyHTy ToBmuHOK 30 M, crabizizoBanum 3a gonomoron FA ta WFS, npu ocizanni 6 mm. KoeditienT Hecyuoi sgatHOCTI
2,87 o3nauae, 110 Y 3eMJISIHOTO MoJI0THA 3 30-CaHTUMETPOBUM IAPOM IPYHTY, cTabijizoBanoro 3a gornomoroio FA ta WFS, Hecyua snarmictn
30ibiniacst B 2,87 pasu B TOPIBHAHHI 3 3¢MJISIHUM MOJIOTHOM 3 HEOOPOOJIEeHUM TPYHTOBUM MatepiasoM. OTpuMaHi pesysibraTu MOKYTh
OyTH 3aCTOCOBaHI Ha TPAKTHIL 10 MICIIEBUX T€OTEXHIYHUX YMOB MPOEKTHOT AIISHKY Ha 3axifniit SBi, BKIOYA0YM TIPUPOJHI BAACTUBOCTI
TPYHTY Ta CE30HHI 3MiHU.
Kiiouogi ciioBa: 3eMIsTHE MOJIOTHO, HECyda 3/IaTHICTh, cTalimi3allis, JMBapHHUIT TCOK, 30J1a BHHOCY, IITAMIIOBI BUTIPOOYBAHHS, OCHOBA.
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MMPOEKTYBAHHSA ITBUHTOIIOAIBHOTO HOKA IO/IPIBHIOBAJIbHOTO BAPABAHA I3 PO3TOPTHOI TOBEPXHI (c. 37-44)

C. @. Mwmmmnaka, B. I. Xponocr, B. M. Hecsigomin, T. M. Boaina, M. B. Kanenuk, M. II. Boioxa, O. B. 3auescobka, 1. C. lllyusk,
C. C. lenesxnikos, C. I. Monak

O06’eKTOM OCITIKEHHST € TBUHTONOAIOHIH HisK 1ToApiGHIOI0U0ro GapabaHa i3 posropTHOi oBepxHi. Taki 6apabaHi BUKOPUCTOBYIOTHCS Y
KoMOaiiHax st HOAPIGHEHHST POCAMHHOT MacH. SIKIIO MI0cKi HOKI BcTaHoBUTH Ha GapabaHi, epepizanis pocauHHOl Macu Oy/ie BinbyBaTucs
O/IHOYACHO 110 BCiil JOBXUHI Je3a. Ile cIpuuMHUTL IyJbcyloue JUHAMiuyHe HaBaHTaKeHH:. SIKINO IJIOCKUI HiXK i3 IPSIMOJIHIIHUM Jle30M
BCTAaHOBHTH TTiJl KYTOM JI0 oci OapaGana, TO BificTaHi Biji Hel 10 TOUOK Jie3a Oy/AyTh PIHUMHE, SIK 1 YMOBH pi3aHHs B3IOBK Jje3a. Exintuyna
(opma 3abesrieuye 0IHAKOBY Bi/ICTaHb Bi/l OCi 06€PTAHHS 10 TOUOK Jie3a, OHAK Iie TipobJieMu He Bupintye. MoskHa kpimuru Ha Gapabani 6arato
KOPOTKUX IJIOCKUX HOYKIB i3 IPSAMOJTIHIHHUM JIE30M, PO3MICTUBIIHM X TAKMM YMHOM, II[00 TPOMIKOK 4acy Mix poOOTO OKPEMHX HOKIB 3BECTH
1o MiniMymy. OfiHaK Bei 11i HeJIoJIKU 03BOJISIE YCYHYTH TBUHTOTIOAIOHIUIT HiK 3 J1e30M Y BUIJISI TBUHTOBOI JIiHii.

PO3IJIsIHYTO KOHCTPYIOBAaHHS IBUHTOTIOAIOHOTO HOKA i3 PO3TOPTHOTO Tesikoifa. B audepeniianbhiil reoMeTpii po3risfaeTbest STMHAHHS
POBrOPTHHX TIOBEPXOHD HYJIHOBOT TOBIIMHI. 3THHAHHS 3arOTOBKU Y TOTOBHUH BUPI6 BiAOYBAETHCS MPU MIHIMATBHUX MJIACTHYHUX fehopMalti-
SIX, BEJIMYMHA SIKUX 3aJI€KUTh BiJl TOBIMHN JINCTA 3aTOTOBKI. /[0 aHATITHYHOTO ONUCY MOBEPXHI TBUHTONOMIGHOTO HOKa GYJI0 3aCTOCOBAHO
MeTo/u AndepeHItiaabHoi reoMeTpil pO3TOPTHUX MOBEPXOHb.

OTpumano 1apaMeTpuyHi PiBHAHHSA PO3TOPTHOTO TeJiKOi/a 33 3a/[aHNMI KOHCTPYKTUBHUMM TTapaMeTpaMil HOKa B IIPOCTOPI i HA I1JIO-
muHi. [le 712710 MOKIINBICTD MATEMATHYHO OIKMCATH JIiHIT KOHTYPY, SIKi BUPI3al0Th HiX i3 10BepxHi i Ha 11 posroprii. OTpumano dhopmyn st
PO3PAXyHKY IJIOCKOI 3arOTOBKU Yepe3 KOHCTPYKTHUBHI TapamMeTpu Hoxka. Tak, IpH 3ajaHiX KOHCTPYKTUBHUX TapaMerpax Hoxka R=0,25 M,
1=20°, 9=65° 3rizHo orpuManoi hopMyJIn 3HAXOAUMO PA/IIyC Jie3a HOKa Ha IJIOCKiN 3aroToBi: Ry=4,8 M.

Kiio4oBi ciioBa: po3ropTHUil TeTKOI, I0CKA 3aT0TOBKA, PeGPO 3BOPOTY, TBUHTONOAIOHIIT HizK, MoApiGHIOI0UMI GapabaH.
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OBIPYHTYBAHHSI KOHCTPYKIIIITHO-TEXHOJIOTTYHUX ITAPAMETPIB IPYHTOOBPOBHUX POTAIIITHUX
X-IOAIBHUX POBOUYNX OPTAHIB (c. 45-53)

I. A. Illesuenxo, I. A. Tony6, H. M. Ilusenkosa, 1. A. Illeyenxo, JI. JI. TitoBa, I. C. Omapos, O. M. Cykmaniok, B. JI. KyiukiBcbkuid,
M. JI. 3aenp, B. M. BopoBchkuit

OO6’eKT MOCTIKEHHST — MPOTIEC MOAPIOHEHHsI Ta KPUIIEHHST TIOBEPXHEBOTO MIapy IPYHTY i3 JEPHIHOIO 03UMUX KyJBTYP X-MOMIOHUMI
pobounmu opraHamMu. BCTaHOBJIEHO, 110 BUKOPUCTAHHST TTOAPIOHIOBAIBHOI rpyTin Ha 6a3i X-1moAiOHIX POTaliiHuX poOOUNX OPraHiB y CKAai
KOMOIHOBAaHNX TPYHTOOOPOOHIIX 3HAPSI/b T03BOJISIE TOTIEPEAHBO POSIYIIUTH TOBEPXHEBNMIT AP BXKKUX IPYHTIB (MEPECYIIEHNX YN MEPE3BO-
JIoKeHnX ). BeraHoBIeHo, 1110 ONTHMAIbHI 3HAYCHHS TapaMeTpiB ceKIlii X-mogibHuxX poTariiiHiux poOoUrX OpratiB 3a SAKICTIO PO3IYIIYBaHH
rpyuty B mapi 0—10 cM npu raubuni 06poditky 14+2 cM 3aexkarh B IBUAKOCTI pyXy arperaty. Tak, Iy MBUAKOCTI pyXy arperaty 2 M/c
ONTHMAaJIbHI 3HAUEHHS JiaMeTpa HoKa PoTopa cTaHOBUTH 335,9 MM, BificTanb MiK ocsiMu GaTtapeii potopis — 316,4 MM, BiicTanb Misk HOKaMU
portopa B Gatapei — 195,6 mm. IIpu mBUAKOCTI pyxXy arperaty 2,5 M/C ONTUMA/bHI 3HAYEHHsI IIUX TTAPAMETPIB Bi/IIIOBIHO MAIOTh 3HAYCHHS
331,2, 325,7 ta 211,3 MM, a nipu mBuaKoCTi pyxy arperary 3 m/c — 330,1, 346,8 ta 106,1 Mmm. Takosk BCTAaHOBJEHO, 1O CTAGLIBHICTD XOLY
X-1oiGHUX pobOUMX OPTaHiB 3a CEPEAHBOKBAAPATHYHIM BiIXUJICHHAM TIUOMHI 0OPOOITKY 3POCTAE i3 301/IbIICHHSIM HIBUIKOCTI PYXY arpe-
raty. Tak, Ipy IMBUAKOCTI PyXy arperary 2,5 M/C CepeHbOKBAAPATHIHIM BiXMJIEHHAM TINOMHI 00poOiTKY IpyHTY cTaHoBHTH 1,21 M, ipn
mBuAKoCTI pyxy arperaty 3 m/c — 1,07 eM, a npu mBuaKocti pyxy arperaty 3,5 m/c — 0,63 em. Takok BCTaHOBJIEHO, 110 CTabLIbHICTH X0y PO-
60unx opraHis 3a IIMOMHOK 06POGITKY 3MEHIIYEThCS 13 301IbIIEHHSIM MBUAKOCTI pyXy arperaty. Tak, IIpu MBUAKOCTI pyXy arperary 2,5 M/c
cepezis rbuHa 06poGITKY IPYHTY BCTAHOBIIOETCST Ha piBHi 13,1 oM, ipu miBuaKocTi pyxy arperaty 3 M/c — 12,6 ¢M, a iput IIBUAKOCTI pyXy
arperary 3,5 M/c — Ha pisui 11,9 cm.

KiouoBi caoBa: oBepxueBuii 06po6iTok rpyHTy, X-1mo1i6Hi poratiiiii po6o4i opranu, siKicTh po3IynryBaHHsI IPYHTY.
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BU3HAYEHHSA 3AKOHOMIPHOCTEIT CEMAPAIIIT PYITAHKU HACIHHA KOHOIEJD (c. 54-68)

B. O. llleiiyenko, /1. O. Iletpayenko, I. JI. PoroBcekuii, I. A. [lyauikos, B. B. lllesuyk, /I. B. llleituenko, O. I1. /lepkay, P. B. Illatpos
OG6’ €KTOM JIOCJIIIZKEHHS € TEXHOJIOMYHI IPoIiecH cenapailii, pylianka HaCiHHS TPOMKCIOBUX KOHOIIE/Ib, aciiipaiiiina KOJOHKa, i/l Apa.

TIpobsemoro, 1m0 BupityBasacs, 6yJI0 BUSHAYEHHSI TEXHIKO-TEXHOIOTTIHIX PIIlieHb, SKi YMOKIUBIISATH iHTeHCn(IKaIiio BUPOOHIINX TTPoILe-
ciB cemapailii pylanky HACiHHST TPOMUCJIOBUX KOHOTIEIb.



Jlocmimkeno cemapartiio pyImanky HaCiHHsT KOHOTIEb 32 JTIHIMHUMU PO3MipaMU Ha PEIIeTax i3 KPYTrJUMU Ta JOBraCTUMU OTBOPAMH.

BeranosieHUi BiZICOTOK 3aTpUMaHOi PyHIAHKK PENNT 3 oTBOpamu Kpyrioi hopmu &3,5 MM ckaagas — 25,98 %, @3,0 mm — 23,59 %,
22,0 mm — 40,28 %, Bixnosiguo. Pemera @3,5 Ta &2,0 MM yMOXKINBIIN OTpUMATH (paxitii pylIaHKy 3 BOMa KOMIIOHEHTAMH YMOBHO Pi3-
HUMU 32 CIIIBBIIHOLIEHHSIM «Maca-pPo3Mip».

Buxopucranus perit 3 oTBopaMn 0BTacToi hopMn YMOKIUBIIIO ojiepKaTh (Dpaxiiii, IO CKIATANNCST MiHIMyM 3 TPbOX KOMIOHEHTIB.
Perera 3 pobounmu oropamu gosractoi hopmu 3,020 mm, uepes HusbKy (1,76 %) CpoOMOKHICTD 3aTPUMYBATH CKJIa0BI PYIIAHKU HACIHHS
KOHOTIEJTb, MAJTOe(DEKTHBHI.

3acMmiveHicTh siep pymaHKy, po3AiierHoi 3a JHIHHUMKI Po3MipaMi Ha KOMOIHOBAHUX peleTax i3 0TBOpaMU KPYIJIOl Ta 0Bractoi hop,
ckuagana; Bapiant cenapartii Ne 1 — 48,70 %, Bapiant Ne 2 — 45,74 %, Bapiant Ne 3 — 60,25 %, Bapiant Ne 4 — 49,32 %, BianosigHo.

BeranosiieHo, 1110 BUKOPUCTAHHST acTipaliiiHoOl KOJOHKN YMOKJIMBIIIO BUAAINTH 3 PyManku 10 32,1 % 3acMideHOCT] y BUTJISI/L JIerKol
(ppaxiii. 3actocyBaHHs acTipaliiHOT KOJIOHKH YMOKINBIJIO 3MEHIITUTH BMICT HACIHHEBOT 060JI0HKHM y BapianTi cenaparitii Ne 1 — 3,0-5,7 pasu,
BapianTi Ne 2 —1,35-3,7 pasu, Bapianti Ne 3 — 1,9—11,2 pasu, Bapiant Ne 4 — 1,5-4,8 pasu, BinosizHo.

KispkicHuii Ta KOMIOHEHTHUN cKJiaz GPaKIiil pymanku, OTPIMAHUX 32 YMOB BUKOPUCTAHHS aCHipaIliiiHoi KOJIOHKH 3 BCTAHOBJIECHIMI
PaliOHATbHIMI 3HAYCHHSIMI KyTa BIAKPHUTTS MOBITPsIHOI 3aciinku 0.=53° Ta KyTa BePTHKATbHOIO HAXIILY MOBITPSHOTro KaHaty =6°, CKiIaB:
cryminb | — «Baskkas dpakitist — 51,78 %, 27,56 % Bigxoxan, 10 20 % «merka» dpakiis 11 ta 111 crymewi.

Ki040Bi c10Ba: HaCiHHsI KOHOIENb, OOPYIIYBAHHST HACIHHS, SIIPO HACIHHS, Celapailisi PYIIaHKK, PO3IJIEHHS 32 PO3MIPOM, OUUIIEHHS,
acmipariiina KoJoHKa.
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BHU3HAYEHH? BIVIMBY KPOKY PO3SMIINEHHA MOJIOTKIB 3 PIZKYYHMU KPOMKAMM HA CEPE/IHIO TIOBKUHY
KOPMIB, IIOAPIBHEHHX B MOJIOTKOBUX IIOJPIGHIOBAYAX (c. 69-78)

Tokhtar Abilzhanuly, Ruslan Iskakov, Daniyar Abilzhanov, Alexandr Gulyarenko, Valery Khan

OG’'€KTOM JIOCTIIKEHHST € BU3HAYEHHSI BILIMBY KPOKY PO3MIIIEHHS MOJIOTKIB 3 PIsKyYHMMHU KPOMKAMU Ha CEPEAHIO JOBKMHY KOPMIB,
nozipibHeHnx 3 O6IYHOI cTe6J0BOI CUPOBUHK B MOJIOTKOBHUX TT0/IpiOHIoBaYax. OHAK MPU IIbOMY BHSBJIEHO Taky TpobJeMy, sik BiICyTHICTh
QHATITUYHOIO BUPA3y /JII BU3HAUEHHS CEPEAHbOI IOBKUHU noApibHeHUX cTeOJOBUX KOPMIB MOJOTKOBMM IIOAPIOHIOBAYEM B 3aJ1€KHOCTI
B/l BiZICTaH] MiX TpaHsMH CycifiHiX MOJOTKIB. [Ipn ogHOYacHOMY 3MiHI KyTiB posranryBaHHst cteba 3 MAaKCUMAIBHUM PO3MIpOM Y miapi i,
3aCTOCYBABIIU METO/IU TEOPii HMOBIPHOCTEN BU3HAYEHHS MATEMATUYHUX OMUCIB (DYHKINT [BOX apryMEHTIB, B IIbOMY JOCJIi/[PKEHHI OTPUMAHO
AHATITUYHWH BUPa3 /711 BUBHAYEHHST CEPEAHbOI JIOBKUHU l'[O]Ipi6HeHI/IX YaCTUHOK MOJIOTKOBUMH TIOJPIOHIOBAYAMU B 3aJI€KHOCTI Bijl Biji-
CTaHi MiZK TpaHsMK CyCiZHIX MOJIOTKIB. J[Jist moapiGHeHHs KOPMIB i3 06iuHOi cTe6JI0BOI CHPOBUHM 3aCTOCOBAHI MOJIOTKH, 110 MAIOTh PisKydi
KPOMKH. ¥ 11bOMY, TOpIIeBa poOoUa yacTuHa MoJIoTKa podpeseposana mix kyrom 90°, To6TO y KiHIst MOTOTKA 0OPOOJIEH] IBI PisKydi KDOMKHU.
B pesysbraTi npoBeiIeHNX MPAKTUYHUX PO3PAXyHKIB BUBHAYEHO CEPEAHIO JOBKUHY TOAPIOHEHNX KOPMIB i3 MOGIUHOI cTe6I0BOT CHPOBUHI
B 3aJIEKHOCTI Bijl TapaMeTpiB MOJIOTKOBOIO T10/IpiOHIOBaYa. 3 oTpuMaHoro rpadika BIUIMBY BiCTaHi MisK TPaHAMU CYMIKHUX MOJOTKIB Ha
CepeJTHIO IOBKMHY MOAPIOHEHNX YaCTMHOK BU/THO, TIIO TIPU 3MiHI BiICTaHI MiK TPaHAMH CyMIsKHUX MOJIOTKIB CepelHs T0BKIHA TTOAPIOHEHNX
YaCTUHOK BapiioeTbest B Mexkax 36,19...53,39 mm. [[J1s1 niepeBipKu 10CTOBIPHOCTI OTPUMAHOTO BUpa3y MPOBEAEHO AOCTIAN Ha MoApiOHIOBaYi,
10 Ma€ BiZICTaHb MK TPaHAMM CyMiKHUX MOJOTKIB 20 MM. IIpu bOMy CEpEIHs AOBKMHA MOAPIOHEHNX YaCTMHOK popiBHIOBaia 38,75 MM,
a TeopetnyHe 3HadenHst ckirano 40,16 mm. Pisuuig misk numu cranosuia 3,64 %, 1m0 AOBOANTH HOCTOBIPHICTD OAEPKAHOTO aHATIITHYHOTO
Bupasy. [Iposeseni TeopeTHyHi JOCIIPKEHHS 3 OTPUMAHHSIM aHAJITHYHOTO BUPA3Yy, 1[0 3a0e31evy€e BU3HAUYEHHS CePeiHbOl I0BKIHI KOPMIiB,
nozipibHEHNX 3 TT0OIYHOT cTeOIOBOI CUPOBUHH, € BUPIIIEHHSAM BasKJIUBOI 3aa4i Ipu po3po0ili TEOPETHIHUX OCHOB TTOAPIOHIOBATIbHIX MAIIIHH,
110 TIOMITHO BILIMBAIOTH Ha e(heKTUBHICTb MeXaHizallil Ta ekcIuryaraitii KopMOToApiOHIOBAaYiB HA PAKTHUIII.

K040Bi cioBa: moapiGHIOBaY, J0BKIHA MOAPIGHEHHS, TPaHi CyMIKHUX MOJIOTKIB, KYT PO3TallyBaHHS CTEOEI.

DOI: 10.15587,/1729-4061.2024.309759
IMPOEKTYBAHHS IJIPOMOTOPIB 3 OGEPTOBHM PYXOM BAJIA JIJISI IPUBOJIY POBOUYOTO OBJIAJTHAHHSIM
CYYACHHUX MAIIUH (c. 79-86)

M. II. Pemapuyk, C. B. Boposin, f. B. Umyk, A. B. €srymenko, O. O. Tunupkuii

OG6’ €KTOM JIOCIII/IKEHHS SBJISIIOTHCS TIPOIIECH B TIPOMOTOpaX Ha 0a3i CHJIOBUX IUJIH/IPIB, IPU3HAYEHHX /IS TIPUBOJLY B 00EPTOBHN PyX
BaJsia poboYOro O6JIaIHAHHS CYyYaCHUX MAIITHH.

TIpu 3acTocyBaHHi CTaHIAPTHUX MOTOPIB BUHUKAE MPOOIeMa B HeOOXIIHOCTI BBEIEHHS 0JaTKOBUX MIPUCTPOIB B CTPYKTYPY MEXaHI3MiB
cydacHMX MammH. Taki TIPUCTpPOi HapaBJeH] Ha y3TO/UKEHHS 4acTOTH 0GepPTaHHs Baja MOTOpa 3 BaJIOM 00epTaHHs poOOodoro oOmaiHaHHs
NAHUX MamH. TaKiM IPUCTPOEM SIBIISIETHCS PELYKTOP, 3ACTOCYBAHHS SIKOTO TPU3BOUTD JI0 TIOSIBU PSILY HEJOMIKIB. YCYHEHHS X JOCATAETHCS
3a PaxyHOK BUKOPUCTAHHS PE3YJIBTATIB AHOTO JOCIIUKEHHS.

OrpuMani pe3yabTaTi BiIPi3HAIOTHCS BiJl CTAHAAPTHUX MOTOPIB, SIKi CePiliio BUTOTOBJISIOTHCS, TUM, IO Ha TiICTaBi JOCITiKeHDb 3a1po-
MOHOBaHI MOTOPH 3 4aCTOTOI0 0OGepTaHHs HOTo BaJIy B Jialla3oHi Bijl HyJIsI 10 ABOXCOT 1 Gisbiire 00epTiB 3a XBUJIMHY, sIKa HE Peasi3y€eThesl Bi-
noMumu MoTopami. Ile ¢BianTh Mpo cTBOPeHHsI MOTOPIB Ha 6a3i CUJIOBUX IIMJIHAPIB, SKi I03BOJISIOTH peasi3yloBaTH JaHuil ialaszoH 4acToT
obepranis Horo BaJy.

Oco6unBi Ta BiMiHHI PUCH OTPUMAHUX Pe3yJILTATIB 6a3yIOThC Ha OCHOBI 3aCTOCYBAaHHSIM TIPUHIUILY Ae3iHTerpalii eJIeMeHTiB MOTOpY Ha
1Bi OYHKITIOHAIBHI CKJIazoBi. B oy i3 HUX BXOASATH CUIIOBI IIMJTIHAPY 3 KPUBOIIMITHUM BaJIOM, @ B PYTY — CUCTEMa PO3IOALLY poO0UOi piinHu.

Peasizatiiss MoTopa mpoiiiiia etanu po3poOKu KOMIT'IOTEPHUX 1 (hi3MUHMX MOJesIell Ta CTBOPEHHS CXeMHUX pirieHb. OTpuMaHo pospa-
XYHKOBI 3a7I€3KHOCTI 17151 BU3HAUEHHST OCHOBHUX KOHCTPYKTUBHIX MTAPAMETPIB, 32 SKUMHU BUTOTOBJIEHUN MOTOP Y BUTJISI/II HATYPHOTO 3Pa3KYy.

Cdepa Ta yMOBU NIPAKTUYHOIO BUKOPUCTAHHS BIAHOCATHCS 10 MAIIUH 3 POOOYMM 0OJaAHAHHAM 34aTHUM (DYHKIIOHYBATH B PEKUMI
3 HU3BKOIO YaCTOTOI0 0OGEPTAHHS Ta 3HAYHUM KPYTHIUM MOMEHTOM Ha BaJIy MOTOPA.

Kiouosi ci1oBa: NpuBOJL MiipaB/IiaHmii, 3eMyIepriiti Ta GyAiBeIbHI MAlMHI, THXOXIAHI MOTOPH, KJIaNaHHi PO3MOAIIbHIUKI, CHJIOBI IIMJTIH/PH.
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CTBOPEHHS METO/IY PO3PAXYHKY CYYACHUX KOHCTPYKIII CTPYMOITPOBITHUX EJJEMEHTIB BEJITUKUX
EJEKTPUYHNX MAIINH ¥ TPUBUMIPHIN TOCTAHOBIII (c. 87-96)

O. B. Tpersx, C. I. Cmuxk, C. C. KpaBuenko, C. O. CmaxriH, /I. A. Bpera, A. I0. /Kykos, C. A. Ceprienko, €. 0. /lon

3HaUYHO HATIPY;KEHNMU eJleMeHTaMU KOHCTPYKITii Ti/IporeHepaTopa € mepeMIYKy MisKIIOTIOCHOTO 3'eiHantst poropa. L Byssim 4acto BUXOAATL
3 JIajty 3 IPUMYMHK BUHUKHEHHS /iehopMaltii, 110 TepeBHIIy€e Po3Mip MOBITPSIHOTO MTPOMIXKKY. ICHYI0UM METO/IN He BPaXOBYIOTh TEIJIOBY CKJIA/IOBY,
a crpobu YIOCKOHATNTH KOHCTPYKINIO He CITMPAIOTHCST Ha MaTeMaTHYHi MOZE, 0 Tafl0Th MOKJINBICT BUKOHYBATH PO3PAXYHOK 3 TOUHICTIO
Gimbie 50 %. CTBOPEHNI B X0/ IaHOT POOOTU METO/I I03BOJISIE OTPUMATH TPAHIYHI YMOBH TPETHOTO POJLY HA MIJICTAaBI TPMBUMIPHOTO MaTeMaTuy-
HOTO MOJIETIOBAHHSI BEHTIISAIIIHOI CCTeMH Tizpoarperaty 6e3 Criporieb. TOUHICTh METO/Y TOSICHIOETBCST BPAXYBAHHSIM IIPOCTOPOBOI TETIIOBOI
CKJIa10B0I. Busnauenuii 3a 1M MeTo0M KoeillieHT TeIIoBiazaui B 30Hi Po3TallyBaHHSA MiKIIOMOCHUX 3'€fHaHb cTaHoBuB ~250 Br/(m%K).
BUKOPHCTOBYIOUM METO/T CKIHUEHNX €JIEMEHTIB OyJ10 MPOBEIeHe MAaTEMATHYHE MOJIEJTIOBAHHS TEPMOHAIIPY/KEHHOTO CTaHy MIKIIOTIOCHHX 3 €/THAHb
3 ypaxyBaHHSIM MEXaHIYHUX Ta TEIUIOBUX YMHHUKIB. e 03BOIMI0 PO3POOUTH KOHCTPYKILIO YAOCKOHATIEHOTO 3'€IHAHHS 3 IOATKOBUMIT €JIeMEH-
TaMu KpiIJIeHHs, sIKi I03BOJISIOTH 3HU3UTH TiepeMitienst 10 0,03 mm, a nanpyskennst — 10 53 MITa npu wacrori oGepranns poropa 880 06/x8. [lana
KOHCTPYKITisT I03BOJISIE 3a0e3MeUNTH HAIITHY PoOOTY Tipoarperary 3a yMOBHU 301TBIIIEHHS 4aCTOTH 0OEPTAHHSI POTOPA [0 PO3TIHHOI 3 P03’ €IHAHOIO
KOMGIHATOPHOIO 3AJIEKHICTIO 32 YMOBH, 110 (haKTHUHI HATIPYKeHHst cTaHOBJIATH 0,95 % Bin Mexi mmHHOCTI MaTepiany. [[0CTOBIpHICTb pe3yJibraTis
PO3PaxyHKy MII[HOCTI MIKIOJIIOCHUX 3'€/iHanb Oysia oriHera MetogoM HSS. 36ixHicTh OTprMaHnX 3HaueHb craHoBuiia Oibine 99 %. ITpakTny-
HUM PE3YJIBTaTOM € PO3pOoOIeHi TPOIO3UIIIT 3 MOAEPHIZaIii KOHCTPYKILi CTPYMOIIPOBIHIX €JIeMEHTIB eJIeKTPUYHUX MAIINH BEJTUKOI TTIOTYKHOCTI.

KumoyoBi cioBa: riiporenepaTtop, poTop, MiXKIIOJIIOCHE 3'€/IHAHHST, MI’KITOJIIOCHA [IePEMUUKa, CHCTeMa BEHTIJIALII Ti/[poreHepaTopa, yMOBI
OXOJIOJIKEHHST, HAIPYKEeHO-1e(pOPMOBAHMIA CTaH, TPUBUMIPHIIA PO3PaXyHOK, MII[HICTh 00€PTOBUX jleTaeil.
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BHU3HAYEHH? BINIUBY 3MIITHIOBAJIbHIX MIKPOPE/Ib€E®HIX HATIPIMHUX HA EOEKTUBHICTD
DAJIBIIIOBAHHA IHTETPAJIbHUX OBKJIAZTMHOK (c. 97-111)

I1. O. Kupnuok, /1. O. ITamox

OO’eKTOM JIOCT/KEHHST € TIPOIeCH 3MIIHEHHST POOOUYMX MOBEPXOHD MPOMIIBHIX (hasbIIIOBAILHUX TIAHOK, BUTOTOBJIEHHUX 3 HEPKaBIIOUYOi
crazi AISI 347 ta ByrieneBoi crani AIST 1005, 3 BUkopucranssiM JiasepHoro GopMyBaHHsT MiKPOPeTbe(hHUX HATIPIMHUX. AHAJIITUYHI Ta eKcIie-
PUMEHTAJTBHI I0CTIPKeHHsT 0a3yI0ThCsT HAa METO/IWIT JIa3epHOTo (hopMyBaHHsI MiKpopeabedy iMITy IbcHUME JlasepHrMH BritnBamu. OCHOBHE TIpH-
IYIIeHHS JI0C/I/UKEHHS MOJIATaE B TOMY, 110 BUKOPHCTAHHS JIa3ePHOT0 (DOPMYBaHHS MiKpOpesIbey CIIpUATIME ITi[BIIIIEHHIO TBEPOCTi Ta 3HOCO-
CTIFKOCTI (hasbIIOBAIBHIX TIJIAHOK, TIOKPAIILYIOUH TIPOIec (haIbIIIOBAHHS IHTErPAIbHUX OOKIAMHOK. AHAJI3 BIJIUBY PI3HUX METO/IB 3MillHEHHS
Ha MeXaHivHi BIACTHBOCTI Ta 3HOCOCTIHKICTh POGOUYNX MOBEPXOHD (DATBINOBATBHIX TIAHOK € HEOOXIAHNM [UIST TOCSTHEHHS i€l METH. 3arporo-
HOBAHO METOJIUKY OI[HKU MiKPOCTPYKTYPHUX 3MiH Ta IX BIUIMBY HAa MEXaHIUHI BJIACTUBOCTI (hasIbIIOBATIbHUX IJIAHOK IIPH JIA3EPHOMY 3Mil[HEHHI.

TlokazaHo, 1110 cTBOpEHHST MiKPOpPeIbe(HUX HATTPSIMHIX IIJITXOM JIA3€PHOTO IMITYJIBCHOTO BIUIMBY 3HIDKYE TETJIOBE HABAHTAKEHHST HA Ma-
Tepiat, TBUIIY€E PIBHOMIPHICTD 3MII[HEHHS Ta 3HOCOCTIIKiCTh. BUsBIIeHi MOKa3HIKY 3HONTYBAHH:, 110 PO3PAX0OBaHi JIJIs1 ByTIeleBoi ctam AISI
1005, cranosssats 0,875, a st Hepskasiouoi crasni AIST 347 — 0,345. [lyist migBuineHHst To4HOCTI Ta eheKTUBHOCTI TIpotiecy (hasIbIIIOBAHHST PO3PO-
6JIEHO METO/IMKY PO3PAXyHKY KiIBbKICHOTO yTBOPEHHST MiKPOPETbE(hHUX HAMTPSIMHUX Ha poOOUiil TTOBepXHi TPOMITLHUX (habIIOBAIBHIX ILIAHOK.
1le cipusiTiMe He JinIiie MOKPAIIEHHIO 3HOCOCTIKOCTI Ta MEXaHIYHUX BIACTUBOCTEH IIJIAHOK, ajie i onTiMisallii BUpoOHNYINX 1poiiecis. Busisie-
HO BIZIMIHHOCTI y pe3yJibratax 3MiliHeH st ist Hepskasitouoi crasmi AIST 347 ta Byryenesoi crasi AISI 1005: mokasuuku tBepaocti st AIST 347
cruaziaiorh 3088—4904 M1la npu naBanTaxkenni 50—350 r 3 Bigxunentsim y 37,1 %, a st AIST 1005 — 2141-1665 M1la 3 Bigxunennsm y 22,3 %.

Ki040Bi ci10Ba: iHTErpasbHi OOKIaIMHKN, ONTUMAJIbHI TAPAMETPH IMITYIbCHOTO JIA3€PHOTO BUTPOMIHIOBAHHS, 3MIITHEHHST (DasbIlIOBaTb-
HUX TIJIAHOK, MiKpopeabedHi HATPSMHI, MiKPOCTPYKTYPHi 3MiHI MaTepiaiy.
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PO3POBKA METO/IOJIOTIL IIPOTOTUIIY BAHHS OIIYKJIO-BIHYTUX JETAJIEI 3A TEXHOJIOTIEIO PEBEPC-
THKAHIPUHTY 3 3ABE3IEYEHHAM 3AJAHOI TEOMETPUYHOI TOYHOCTI iX BUTOTOBJIEHHA (c. 112-120)

K. B. Maiioposa, O. O. Kaninyc, B. B. Hikiuanos, O. C. Cku6a, A. C. Cycios

OO6’€KTOM JOCIPKEHHST € TEOMETPIYHA TOYHICTh BIIOGYTOTO TIOPTPETY 3 BUTOTOBJIECHOTO 32 HIM 3D-IPyKOM HATYpPHIM 3pa3KOM B 3MEH-
LIIEHOMY PO3Mipi OIIYKJIO-BrHYTHUX JleTaslell B IOPIBHSHHI 3 BI/IIIOBIZIHO 3MEHIIEHUM i/[ea/IbHIM.

TTpesveroM oCTi/KEHH ST € peBepe-iHKIMHIPUHT Ta aIITUBHA TEXHOJIOTIS JIJIsT BUTOTOBJIEHHSI OTYKJIO-BIHYTHX JIeTaJIel 3aralbHOTO MaIiHOOYy-
ayBass (3M). 3arporoHoBaHO HOBY METO/OJIONIO IIPOTOTUITYBAHHS JJIst OIYKJIO-BIHYTHX JieTasieil 00’ekTiB MaiiHoOy iy BatHs. B ocHoBi MeToz10-
JIOTIi JIEJKUTh BUKOPHCTAHHS OTPUMAHOTr0 3D-CKaHyBaHHSIM 33 OPUTIHAIBHOIO JIETAILITIO 1/1ea/IbHOTO TIOPTPETY 3MEHIIIEHNMH 32 po3Mipamu. PinenHs
TIPO TIPOTTYCK Y BUPOOHUIITBO MPUIMAETHCST 32 TTOPIBHSIHHSIM T€OMETPIl TIOPTPETY, OTPUMAHOTO 3 BUTOTOBJIEHOT0 3D-PyKOM 3paska B 3MEHITIEHOMY
PO3Mipi 3 i/iealbHIM 32 YMOBHU OTPUMaHH: 3HAY€HB, 1110 BXOJISATD B 110J1e oty cKy. OTpuMaHo Taki pesyssraTi. BUKOHAHO KOHCTPYKTHBHO-TEXHOJIOT Y-
HUH aHaJIi3 JIomaTi HaCOCHOT ri/IpoesIeKTPoCTaH I, 3a STKIM Miztidparo 3D-ckanep Ta 3D-npunrep. PeanizoBano 3D-ckamyBamHHs JIONATI 3 yTBOPEHHIM
noprpery aiiy popmary «*stl», a Takosk Horo goornparfioBaris B iiealbHui. 3 reOMeTPUYHIX 0COOIUBOCTE! 1 POPM JIoMaTi, a TAKOK TEXHIYHHUX Xa-
paxrepucTuk 3D-TIpHHTEpPY BU3HAYEHO Bi/ICOTOK 3MEHITIEHHST 3pa3ka 7ist IPYKY (Ha 75 % B/l OPUTiHATIBHIIX PO3MIPIB). 32 HOMIHATBHUMIT PO3MipamMu
OPHTTHAIBHOI JIETAJIi Ta 3MEHIIIEHOTO 3Pa3Ka BCTAHOBJIEHO T0JIe [0yCKy Ha po3mip: 0.6 MM i 0.25 MM BizoBiiHo ipu 12 KBastiTeTi TOYHOCTI BUTOTOB-
JieHHs JieTasti. KOHTpoJIb HaJIpyKOBAHOTO 3pa3Ka i HOPIBHSIHHS 3 Bi/IIOBIZIHO 3MEHIIIEHUM i/lealbHUM [TOPTPETOM BUABUIN BixusieHHs Bix —0.123 1o
+0.120 MM, 1110 BXOAUTD B BU3HAYEHE TI0JTe JIOMYCKY Ha BUTOTOBJIEHUIT 3MEHITIeHH 3pa3oK. Pe3yssraTi ekcrieprMeHTaIbHIX OC/TKEHD TTi/ITBePANIIIT
A/IEKBATHICTD 3AIIPOIIOHOBAHOT METOIOJIOTTT IIPOTOTUITYBAHHSI [IETAJICIT 3ara/IbHOTO MAIIMHOOY/ Ly BAHHSI Ta HaJIa U AIPOOAILII0 TEOPETUYHIIX 3aCajl LIS
OITYKJIO-BIHYTHX JIeTasieil Oy/Ib-SIKMX BETMKNX PO3MIPIB MIJISIXOM BUKOPHCTAHHS MPOMOPIIHHOrO 3MEHITEHHST PO3MIPIB 00TPAIbOBAHUX TIOPTPETIB.

KimouoBi ciioBa: peBepc-iHKUHIPUHT, METO/I0JIOTs, JeTalt, 1udposuil Maket, 3D-ckanyBatHst, 3D-1pyK, reoMeTpHUYHA TOYHICTb.



