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The object of the study is special clothing for burn patients.
The insufficiency of the range of special general-purpose clothing
significantly reduces the possibilities of using medical technologies,
slows down the provision of medical care, reduces the quality of life
of patients in the treatment period. Consideration of protective func-
tions and a functional and constructive approach to the development
of special clothing for burn patients are important, given that such
clothing should protect the patient from infections and facilitate me-
dical procedures by medical personnel. As a result of the study, a set
of special general-purpose clothing for burn patients was developed
from the medical fabric «Panacea PP 180» with the antibacterial
finish CleanOK, taking into account the requirements of functiona-
lity, specific features of medical procedures. The features of designing
special clothing for patients with thermal skin lesions proposed in
this study create more comfortable conditions for the patient com-
pared to standard hospital clothing. The use of mesh fabric in the side
parts ensures compliance with hygienic requirements for clothing
that form the microclimate of the under-bed space; taking into ac-
count the peculiarities of medical procedures and the topography of
their implementation, the development of functional and construc-
tive solutions for a set of special clothing is effective. The practical
significance of special clothing for burn patients lies in its protective
function against infections, the effectiveness of the rehabilitation
effect on the body of a sick person, as well as improving the quality of
medical procedures performed by personnel in stationary conditions.
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The quality and comfort of clothing for people engaged in
mountain tourism are influenced by the pack of clothing materials,
which determine their durability and heat resistance. In practice,
wear resistance and thermal insulation of clothing materials are
evaluated by standard methods for single-layer materials. To solve
the problem of studying the wear resistance and heat resistance of
a clothing pack, we developed an experimental setup for studying
the wear resistance of the clothing pack under the influence of
cyclic loads and an installation for determining the heat-shielding
properties of the pack of clothing materials, allowing you to re-
produce both the temperature of the underwear space, as well as
environmental factors.

By studying the influence of wind flow, humidity and ambient
temperature on the heat-shielding ability of packages of various
compositions, the most rational package of clothing for mountain
tourism was determined. The selected package provides a com-
fortable state of a person in the absence of air permeability and at
a wind speed of 5m/s; and at wind speeds of 10 m/s and 15 m/s,
the temperature of the underwear space decreases. The heat pro-
tection of the clothing package is influenced by the breathing of
the athlete’s body during movements. So, at ambient temperature
T,+:=20 °C and humidity within 60—70 % when the breathing sim-
ulator was turned on in the underwear space, 7,,=26 °C, W=62 %,
and when it was turned off, T,,,=27 °C, and the humidity value did
not change.

The developed experimental installations and research methods
can be recommended for use at the design stage in the production
laboratories of enterprises producing mountain sports clothing.

Keywords: mountain tourism, pack of materials, clothes, fatigue
wear, wear resistance of clothes, underwear space, heat-shielding
functions of clothes.
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The object of this study is a roller gin. Roller gins are installed in
the gin shops of cotton factories and their purpose is to mechanically
separate cotton fiber from seeds in fine-fiber varieties of cotton. The
criteria for the technological evaluation of roller gin are the sum of
defects and fiber contamination after ginning, the cleansing effect of
gin on weeds, damage to seeds, and fiber tow effects.

Existing methods do not fully reveal all the reserves of increas-
ing the productivity of the machine, improving the design of the
main working bodies of the roller gin, ensuring the effective opera-
tion of the machine, and preserving the natural qualities of fiber
and seeds.

The determination of the force on the surface of the drum during
the ginning process is of great practical interest for designing main
working bodies of roller gins.

The efficiency and quality of the processed product depend on
the interaction of the working drum and knife with the breaking
organ in the process of fiber separation. The design of the drum and
knife, their kinematic parameters, the stability of technological wir-
ing largely determine both the performance of the gin and the quality
of the fiber and seeds.

Theoretical studies have been conducted to determine the fac-
tors that affect the performance of roller gin. Based on the results
obtained, it is recommended to change the most important structural
parameters of the machine.

The obtained analytical expressions for the specific pressure and
specific friction forces applied from the side of the drum surface to
the processed mass of raw materials make it possible to conclude that



when the load from the breaking body increases during the lower
rebound, the process of grasping, dragging, and holding the fibers
between the working drum and the fixed knife worsens.

Keywords: roller gin, working roller, fixed knife of roller gin,
breaking organ, drum design.
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In the conditions of farms, it becomes necessary to grind feed
that has a different degree of moisture. Therefore, the choice of uni-
versal working bodies is the object of research, and the theoretical
determination of the average size of pre-crushed feed particles is of
great scientific and practical importance and is a problem that needs
to be solved. Proceeding from this, a constructive-technological
scheme of a grinder with a universal grinding working body is pro-
posed. The grinding apparatus is equipped with a hammer working
body which has cutting edges. In this case, hammers with cutting
edges crush the wet mass, and also create an air flow and work as flow
accelerators at high speed. As a result of theoretical studies, the steps
for arranging these working bodies were determined. Analytical
expressions are obtained for determining the average length of pre-
crushed feed particles depending on the distance between the faces of
replaceable knife working bodies, i.e. from the step of arranging them
in rows. At the same time, the calculation results showed that with
a distance between the faces of replaceable hammers of 20 mm, the
value of the average length of the grinded particles was 38.38 mm.
The average size of pre-crushed particles from feed raw materials
intended for farm animals was 37.64 mm, i. e. the difference between
theoretical and actual value is only 2.0 %. This proves the reliability
of the obtained analytical expression, which provides the determina-
tion of the main parameter of the grinding working body, i. e. spacing
of radial knives in rows. The proposed method of determining the
average length of crushed particles allows theoretically finding and
planning the required particle size.



Keywords: length of grinded particles, hammer working body,

hammers, hammer spacing.
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Bevel gears are used to transmit torque between intersecting
axes. They demonstrate high reliability and durability of work, as
well as a constant gear ratio. The disadvantage of such a transmission
is the mutual sliding of the surfaces of the teeth of the gears, which
leads to the emergence of friction forces and wear of their working
surfaces. In this regard, there is a task to design such bevel gears that
would have no slip.

Non-circular wheels are understood as a pair of closed curves that
rotate around fixed centers and at the same time roll over each other
without sliding. They can serve as centroids for the design of cylin-
drical gears between parallel axes. If the axes of rotation of the wheels
intersect, then the gears are called conical. An analog of gears between
parallel axes, in which centroids are flat closed curves, for gears with
intersecting axes are spherical closed curves. For a bevel gear with
a constant gear ratio, such spherical curves are circles on the surface
of the sphere, and with a variable gear ratio, spatial spherical curves.

This paper considers the construction of closed spherical curves
that roll around each other without sliding when they rotate around
the axes intersecting in the center of the spheres. These curves are
formed from symmetrical arcs of the loxodrome, a curve that crosses
all the meridians of the ball at a constant angle. This angle should

be 45°, which ensures the intersection of the loxodrome at right
angles. Analytical dependences have been derived underlying the
calculations of profiles of spherical non-circular wheels and their vi-
sualization by means of computer graphics. The results could be used
to design non-circular wheels for textile machines, hydraulic machine
pumps, pump dispensers, etc.

Keywords: noncircular wheels, rolling, bevel gear, arc length,
spherical curve, loxodrome.
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Crash box design had been developed to increase crashwortiness
performance. The crash box cross section is one important parameter
to increase the energy absorption as crashwortiness performance.
In the previous study, hexagonal cross section provide the higher
energy absorption than other cross section. One of strategy to in-
crease cross section is using two cross section put together in one
component of crash box design. Bi-tubular crash box shows higher
energy absorption with easy manufacture opportunity. In other
study, hybrid crash box is investigated to reduce crash box mass. In
this study, development of bi-hexagonal hybrid crash box subjected
to axial loading to enhance crashworthiness were investigated. Ana-
lysis of crash box design is developed by using computer simulation
with ANSYS Workbench 19.2. The crash box materials used are Alu-
minum Alloy and carbon-epoxy woven. The material modeling in the
crash box is assumed as deformable body while the impactor is a rigid
body. The axial loading is modelled by setting impactor impact the
crash box with a speed of 7.67 m/s. Fixed support is set on the bot-
tom of crash box. Nine of frontal test models were simulated for the
bi-hexagonal hybrid crash box with different layups orientation an-
gle and composite hexagonal tube diameter. Energy absorption and
deformation patterns were observed. The results indicated that the
highest energy absorption and specific energy absorption is occured
on the A60 model with layups orientation angle of [0/60,/0/60]
and composite hexagonal tube diameter of 41 mm are 3693.8 J and
19.121 kJ /kg. The deformation pattern in the aluminum part is di-
amond mode, while in the composite part, the deformation pattern
produce transverse shearing, lamina bending, brittle fracturing and
local buckling mode.

Keywords: Bi-hexagonal hybrid crash box, energy absorption,
deformation pattern, axial loading.
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The teat rubber of milking machines is the only structural
component of all milking and dairy equipment that is in contact
with animals. During operation, the rubber article’s original quality
characteristics are compromised. This is due to mechanical wear
during operation.

The task of the research is to establish changes in the parameters
of the teat rubber of milking machines during testing and under

industrial conditions. The object of research was the teat rubber
of milking machines from various manufacturers, made of various
composite materials.

A scientific hypothesis put forward assumed that an increase
in the efficiency of milking and dairy equipment could be achieved
by establishing changes in the parameters of the teat rubber
with subsequent maintenance planning. This would provide an
opportunity to identify patterns and dependences that characterize
these processes.

In the course of research, theoretical dependences were derived
to determine the operation of teat rubber in idle mode and the theo-
retical time of its operation. It was established that the theoretical
wear period of the teat rubber is about 120—170 hours.

It was determined that in the environment of SZHR-3, the
coefficient of aging in terms of intensity was >2 times higher com-
pared to Skydrol LD-4. The volume under similar conditions of
exposure of liquids on samples exceeded by more than 3 times. It is
proved that the change in the mass of rubber under the influence of
SZHR-3 exceeds more than 2.5 times the indicators obtained from
the effects of Skydrol LD-4.

It was established that during long-term operation the teat
rubber undergoes changes in its physical and mechanical properties.
Thus, hardness and elasticity increase, elasticity decreases due to the
destruction of the internal structure of rubber due to the formation
of microcracks, the vacuum of closing the walls increases.

Knowledge of the quality characteristics of the teat rubber
would make it possible to find the optimal solution for the choice of
rubber articles.

Keywords: teat rubber, rubber characteristic, rubber parame-
ters, composite materials, rubber wear, closing vacuum.
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Complexity principles are very important for reducing difficulty
while at the same time continuously attaining the requirements
of the product, process, and system. A crucial factor affecting the
complexity of assembly is material selection. The material used
for a product will be closely linked to the handling and insertion
process. In a previous study, the methods used to select materials and
assembly processes have been developed separately. In this study,
those methods will be developed together into a single entity with
respect to the complexity of each process. Scientific information
about this matter has yet to be revealed, so it still requires intensive
study. Hence, the study aims to promote a new way to measure the
complexity of parts assembly by examining the material selection
parameters. The proposed method involves material coefficients
in establishing an assembly complexity index and consists of two
phases. Numerical examples are provided to illustrate the suggested
design comprehensively, which uses three material variants in piston
products to calculate the complexity index of the assembly process.
Variants with a small complexity index are ideal and facilitate the
assembly process.



The study creates a material coefficient model to specify the as-

sembly process, where each component has various coefficient values.
The material coefficient describes the value of material characteristics
related to the assembly method, namely the process of handling and
insertion. The material selection requires a clear understanding of
the assembly requirements for each component. The related material
characteristics are density, fracture toughness, Young’s modulus,
elastic limit, tensile strength, elongation, and hardness. Assessment
of the complexity index using methods from previous studies ob-
tained 6.02. Using the present method, 5.777 were obtained for va-
riant 1 and 5.769 for the second variant. The mean complexity value
is compatible with the material coefficient and assembly time.

Keywords: assembly, complexity index, material coefficient,

material selection, handling, insertion, fastening,
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PO3POBKA CIIEHIAJIBHOTO OZATY AJidA OIIKOBUX XBOPHX (c. 6-13)

Gulnar Shaizadanova, Kaldygul Kucharbaeva, Kamilya Abilkalamova, Zhazira Baizhanova, Alima Sabitova

OO6’€KTOM JIOCTI/KEHHS € CIIEIiaMbHUIT OZIST ISl OMIKOBKUX XBOpKX. HeocTarHicTh acOPTUMEHTY CIIeIialbHOTO O/ISTY 3araJibHOrO MPU3HAYEH-
HsI 3HAUHO 3HIKYE MOKJINBOCTI BUKOPHCTAHHS MEANYHUX TEXHOJIOTH, YIIOBIJIBHIOE HA/[AaHHS MEIMYHOIL IOIIOMOT'HY, 3HIKYE SIKICTD JKUTTSI TAL[IEHTIB
B Tiepioz JiikyBanHsl. Besmke 3Haders Mae 00JiK 3axvCHUX (DYHKIH Ta (HYHKITOHATLHO-KOHCTPYKTHBHUI MiXi/ 10 PO3POOKH CIEIiaIbHOTO
OJIATY JUUISI TIAIIEHTIB 3 OIMKAMU, BPAXOBYIOUHM, ITI0 TAKWUI OSAT MOBUHEH 3aXUINATU TAI[EHTA BiJl iH(MEKIT 1 MOJernyBaTi MeAUYHi MpOLeypu
Meztrepcoraity. B pesysisrari 1oci/preH s Po3poOIeHO KOMIIJIEKT CIEIaIbHOTO OJISATY 3arajlbHOTO TIPU3HAYEHHST IS OTIHKOBUX XBOPUX 3 MEIUYHOT
tranuiu «[Tanatest PP 1805 3 anrubakrepianbioio 06podkoio CleanOK 3 ypaxysanusiM BUMOT (hyHKIIOHATLHOCTI, 0COOIMBOCTEN MEAUYHUX MTPO-
1e/yp. 3anpornoHoBaHi B IAHOMY JOCJIUKEHHI 0COOJIMBOCTI KOHCTPYIOBAHHS CTICIIATLHOTO OJIATY /IS IAIIEHTIB 3 TEPMIYHIMU YPAKEHHSMU HIKIPU
CTBOPIOIOTH GiJTbITT KOM(OPTHI YMOBH IS TIAINIEHTA B TIOPIBHAHHI 31 CTAHAAPTHUM JIKAPHSHUM OZTOM. BHKOpHCTAHHS ciTYacTol TKAHWHN B OTYHIX
YaCTHHAX 3a0€31eUye JOTPUMAHHS TINEHIYHIX BUMOT IO OJISTY, IO YTBOPIOE MIKPOKJIIMAT MICTUIKOBOTO IPOCTOPY; 3 YPaXyBaHHIM 0COOINBOCTEN
MEINYHIX TIPoTieyp i Tororpadii IXHbOTO BUKOHAHHS e(heKTHBHA PO3POOKa (DYHKIOHATBHO-KOHCTPYKTHBHIX PIIlleHb TSI KOMIUIEKTY CIIeIiab-
Horo ozry. IlpakTudie 3HAYEHIS CIEIIATLHOTO OJIATY JJIsl OMIKOBUX XBOPUX IOJIATAE y HWOro 3axucHiil dynkiii Bij indexiriii, edexTrBHOCTI
peabiTiTalliiiHOro BIVIMBY Ha OPTaHi3M XBOPOTO, & TAKOK ITIBUILEHHI STKOCTI MEIMYHUX TIPOLIEAYP, AKI BAKOHYE TIEPCOHA Y CTAIlIOHAPHUX YMOBAX.

KurouoBi ciioBa: crieniaibHIiT OISIT, OITIKOBUIA XBOPHIA, MY HI TIPOIEypH, Kiaacubikailisi, (hyHKIIIOHATbHO-KOHCTPYKTUBHIIH T /IXi/1.
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BU3HAYEHHS ®AKTOPIB, 11O BINIMBAIOTb HA KOM®OPTHICTDb CIIEHOJATY IJISI TTPCBKOI'O TYPU3MY (c. 14-24)

Saule Nurbay, Zhaksybek Usenbekov, Bulat Seitov, Lazzat Sarttarova, Nazima Seitova

Ha sixictb Ta kKOM(MOPTHICTD OAATY /U1 JHO/IEH, 1110 3aiiMAIOTHCS TIPCHKUM TYPU3MOM, BILTMBAE KOMILIEKT MaTepiasliB O/IAry, ki BU3HAYAIOTh
110TO TOBTOBIUHICTD i TepMOCTiiiKicTb. Ha mpakTuIli 3HOCOCTIHKICTD i TETI0i30IAIII0 MaTepialiB OATY OIIHIOIOTh CTAHAAPTHUMH METOIaMU
JUISL OJTHOIIAPOBKX MaTepiasiiB. [[Jist BUPIIIEHHST 3aBAaH s JOCIIIZKEHHST 3HOCOCTIHKOCTI 1 TePMOCTIIIKOCTI KOMILIEKTY 04Ty 6YJI0 PO3poOIeHO
€KCIIEPUMEHTAIbHY YCTAaHOBKY JIJIsI BUBUCHHS 3HOCOCTIHKOCTI KOMILJIEKTY OJIAATY IIi/] BIVIMBOM ITUKJIIYHIX HABAHTAKEHD Ta YCTAHOBKY /LIS BH-
3HAYEHHS TEIIO3aXMCHIX BJIACTUBOCTEl KOMIIJIEKTY MaTepiasiB OZATY, 1[0 J03BOJISE BiITBOPUTH SIK TeMIIEpaTypy IIPOCTOPY i/l OATOM, TaK i
(akTopy HABKOJUIITHBOTO CEPe/IOBHUIIA.

JlocnianBINM BIIJIMB TTOTOKY BITPY, BOJIOTOCTI i TeMIlepaTypi HaBKOJIHUIITHLOTO CEPE/IOBUINA Ha TETJIO3aXUCHY 3/[aTHICTh KOMILTEKTIB Pi3HO-
ro cknaay OyB BU3HAUEHUT HAHOIIbI PallioHaIbHUIT KOMILIEKT OJIATY /IS MipchbKoro Typusmy. OOpanuii KoMIiekT 3abesreuye KoMhpopTHIN
CTaH JIIOANHU 32 BIICYTHOCTI TOBITPOIPOHMKHOCTI Ta MPH MIBUAKOCTI BiTPY 5M/c, a mpu mBuakocti Bitpy 10 M/c i 15 M/c Temmepatypa
MIPOCTOPY IIiJT O/IATOM 3HIDKYEThCS. Ha Ternsosaxuct KOMILIEKTY O/STy BIIIMBAE JANXAHHS Tijla CIIOPTCMEHa IIiJ| yac pyxy. Tak, mpu temmepa-
Typi HaBKOMIITHBOTO cepenoBuina 1y,=20 °C i Bosorocti B Meskax 60—70 %, npu BKIIOYEHOMY CUMYJISITOPI IMXAHHS Y TIPOCTOPI TTi/L O/ISITOM,
T,p=26 °C, W=62 %, npu Bumknenomy, T,,=27 °C, a 3Ha4enHs BOJIOTOCTi He 3MiHHIOCS.

PospobJieni excriepuMeHTaIbHi YCTAHOBKU Ta METOAU JOCJIIJIKEHHS MOXKYTh 6yT1/1 PEKOMEH/IOBAHI /IJIsI 3aCTOCYBAHHS Ha CTalil IPOEKTY-
BaHHS Y BUPOOHUYNX JTAO0PATOPISIX MiAMPHEMCTB, 10 BUILYCKAIOTh OJISIT IS TIPCHKUX BHUIIB CIIOPTY.

KmoyoBi ciioBa: ripcbkuii Typu3M, KOMILIEKT MaTepiasiB, 04T, BTOMHUI 3HOC, 3HOCOCTINKICTh OZATY, IIPOCTIpP i/ O/IATOM, TEILJI03aXUCHI
dynkmii ozary.
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BU3HAYEHHS 3YCIJIb, IO BUHUKAIOTD ¥ ITPOLECI TIPOXOJKEHHA BABOBHAHOT'O BOJIOKHA MIGK
HEPYXOMIM HOJKEM TA POBOYUM BAPABAHOM BAJIMKOBOTI'O GKHHY (c. 25-33)

Fazil Veliev

O06’eKTOM JIOCTIIKEHHS € BAJIMKOBUI [5KUH. BalMKOBI JUKUHI BCTAHOBJIOIOTH Y [UKMHHUX 1[eXaX OAaBOBHSHUX 3aBOJIB Ta IX MPU3HAYECH-
HSM € BIUILTEHHSI MEXaHIYHUM CII0CO60M GABOBHSIHOTO BOJIOKHA BiJl HACIHHSI Y TOHKOBOJIOKHICTHX cOpTaxX 6aBoBHI. KpuTepisMit TeXHOIIO-
riYHOI OIIHKY BAJINKOBOI'O JUKUHY € CyMa HOPOKIB i 3aCMiUeHICTb BOJIOKHA TiCJIs JUKIHYBAHHS, OUNITYBaIbHNN e(DeKT JKIHA 32 3aCMiYeHUMI
JOMITITKAMH, TIOTITKO/PKEHHST HACIHHSI Ta 33/KIy4eHHICTh BOJIOKHA.

IcHyro4i MeToM TTIOBHICTIO He PO3KPUBAIOTH BCIiX Pe3ePBiB IT/IBUIIEHHS IPOyKTUBHOCTI MAIIMHY, YIOCKOHAJIEHHS KOHCTPYKIIi OCHOBHUX
POGOYNX OPraHiB BAIMKOBOTO [KHHY, TII0 3a6e31edyIoTh epeKTUBHY poOOTY MAIIMHK Ta 30€peKeHHsT TPUPOHUX SIKOCTEH BOJOKHA Ta HACIHHSL.

Busnauentst 3ycniiist Ha moBepxHi 6apabana B MpoIleci JUKUHYBAHHSI MPEACTABISE BEMMKUN TPAKTUYHUIT IHTEPEC TSI KOHCTPYIOBAHHSI
OCHOBHUX POOOUNX OPraHiB BATMKOBUX JUKUHIB.

Edexrusricts poboTH Ta SKICTb MPOAYKTY, IO MepepoOIsSIEThCS, 3aeKaTh Bil B3aeMozil pobodoro Gapabana Ta HOXKa 3 BitGIHHUM Op-
raHoM y nporieci Bosioknosuinennsa. Konerpykiiis Gapabaia Ta Hoxa, iX KiHeMaTH4Hi apamMeTpH, cTabibHICTh TEXHOJTOTTYHIX PO3BOJOK
6araTo B YOMY BH3HAYAIOTD SIK TPOYKTUBHICTD [UKUHY, TaK 1 IKICTH BOJIOKHA Ta HACIHHSI.

[IpoBezseHO TeopeTH4Hi AOC/I/KEHHS 110/I0 BU3HAUYEHHS (DAaKTOPIB, IO BIUIMBAIOTH HA IIPOAYKTUBHOCTI BalnKoBOTO /uKuHY. Ha ocHoBi
OTPUMAaHUX Pe3yJIbTaTiB PEKOMEHI0BAHO 3MIHUTH HANBAK/INUBIII KOHCTPYKTUBHI TapaMeTpu MAITITHU.

OrpuMani aHATITHYHI BUPA3U VTSI TUTOMOTO THCKY Ta MMUTOMUX CUJI TEPTSI, TPUKIAIEHNX 3 OOKY MOBEPXHi GapabaHa 10 MACH CUPOBHH,
1o 06pOBIAETHCs, A03BOMAIOTH 3POOMTH BUCHOBOK PO Te, 110 NMPU 301/bIIeHHI HaBaHTa)KeHHA 3 OOKY BiAOIIHOrO oprany npu HUKHbOMY
BiZtOOIO MOTIPIIYETHCS MPOIEC 3aXOIICHHSI, 3aTATYBAHHS Ta YTPUMAHHSI BOJIOKOH MizK poOOUrM OapabaHOM i HEPYXOMIM HOKEM.

Kii0uoBi cioBa: BaMKOBUI [KIH, POOOYMI BaJIMK, HEPYXOMUIT Hi’K BAJIMKOBOTO JKUHY, BiAGIiiHUIT opran, KOHCTPYKIlis GapabaHa.
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BHU3HAYEHHA CEPEJHbBOI'O PO3MIPY IIONEPE/IHbO IIOAPIGHEHUX BOJIOTNX YACTHUHOK KOPMIB
Y MOJIOTKOBHX ITOJAPIBHIOBAYAX (c. 34-43)

Tokhtar Abilzhanuly, Ruslan Iskakov, Daniyar Abilzhanov, Orazakhin Darkhan

B yMoBax ciibCbKOro rocrogapeTsa BUHUKAE HeOOXIAHICTh MOAPIGHEHHST KOPMIB, 110 MAIOTh Pi3Hy cTyMiHb Bojgorocti. Tomy Bubip yHi-
BepcabHUX POGOYKMX OPraHiB € 00’€KTOM JOCJIKEHH S, 4 TEOPETHYHE BUSHAYCHHSI CEPEIHBOrO PO3MIPY TOIEPEIHbO MOAPIGHEHUX KOPMO-
BUX YaCTHHOK Ma€ BaKJIMBe HAYKOBO-TMPAKTHYHE 3HAYEHHS i € TIPO6IEMOIO, SIKY HEOOXIIHO BUPIMUTH. BUX0As9H 3 1bOTO, 3alIPOTOHOBAHO
KOHCTPYKTUBHO-TEXHOJIOTIUHY CXeMy MOJAPiOHIOBaYa, 1110 Ma€ yHiBepcaibHuil noapibHo0uNi pobounii oprat. [oapiGHO0UMIT anapaT Mae
MOJIOTKOBHET poGounii opra, mo Mae piskydi rpani. IIpu 1[bOMY MOJOTKHM 3 PiKYYUMH TPAHIMHU TOAPIOHIOIOTH BOJOTY Macy, CTBOPIOIOThH
MOBITPAHUI TIOTIK 1 TPU BUCOKIH NIBUAKOCTI IPAIIOIOTH AK MPUCKOPIOBAYi MOTOKY. Y Pe3yJIbraTi TEOPETHUHUX AOCITIKEHb OyJI0 BU3HAYEHO
KPOKH PO3MIIIEHH I[IX pobounx opranis. OTprMaHi aHaMiTHYHI BIPa3N BU3HAYEHHS CEPEHBOI JOBKUHH MOMEPEAHBO TTOAPIOHEHNX KOPMO-
BUX YaCTHHOK 3aJI€KHO Bijl BiICTaHi MisK IPaHsAMU 3MIHHUX HOKOBUX POOGOYMX OpraHiB, TOOTO Bijl KPOKY po3MilieHts iX y psiaax. [Ipu oMy
pe3yJIbTaTii PO3PAXyHKY MOKA3a/IH, 110 TPH BiicTaHi MK TPAHSIMHU 3MIHHUX MOJIOTKIB 20 MM 3HAYEHHST CEPEIHbOI IOBKUHU T10JAPIOHEHNX
JacTUHOK JI0piBHIOBaI0 38,38 MM. Cepe/iHiil po3aMip Tonepeanbo MoApiOHeHNX YaCTHHOK 3 KOPMOBOT CHPOBHHH, IPU3HAYEHOI 32 PEIeNTypaMu
JUISL CLITBCHKOTOCTIONAPCHKIX TBAPUH, CTaHOBUB 37,64 MM, TOOTO Pi3HUIIS MiXK TEOPETHYHIM Ta MIHCHUM 3HAYEHHSIM CTAaHOBUTD Juiie 2,0 %.
Ile A0BOAMTD JAOCTOBIPHICTH OTPUMAHOIO AHAJNITHYHOIO BUPa3y, MO 3abe3ledye BU3HAYCHHsI OCHOBHOIO MapaMeTpa pobodoro opramy, 1o
MozIpiGHIOE, TOOTO KPOKY PO3MIIIEHHS pajia/ibHUX HOKIB y psAfaX. 3alpoIrioHoBaHUi ¢rocih BUSHAYEHHST CepPeAHbOi MOBKIHHU TTOAPIOHEHNX
YACTUHOK JI03BOJISIE TEOPETHYHO 3HAXO/IMTH Ta IUIAHYBaTH HEOOXIHY KPYIIHICTb YaCTHHOK.

Kio4oBi ciioBa: 10BKITHA TTOAPIGHEHNX YACTUHOK, MOJOTKOBHIT POOOUYMIT OpraH, MOJOTKI, KPOK PO3MITIEHHST MOJIOTKIB.
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KOHCTPYIOBAHHSA COEPUYHUX HEKPYTJIUX KOJIIC, YTBOPEHUX CUMETPUYHUMU JYTAMU
JIOKCOJIPOMU (c. 44-50)

T. A. Kpecan, Ali Kadhim Ahmed, C. ®. IIuiunaka, T. M. Bouxina, C. JI. Cemipuenko, B. I. Tpoxausk, 1. O. 3axaposa

Koniuni 3ybuacTi nepeziadi BUKOPHCTOBYIOTHCS /ISl Tepeiadi KPyTHOTO MOMEHTY MisK OCSIMH, 10 TIePeTHHAIOTHCS. BoHN MaioTh BUCOKY
Ha/iiiHicTh Ta AOBroBiUHiCTH POOOTH, cTase nepegartoute yncao. Hemonikom takoi nepesaui € B3aeMHe KOB3aHHS IOBEPXOHD 3yOI1iB 3y6Ouac-
THX KOJIC, IO TPU3BOMTD 10 BUHUKHEHHS CHJI TEPTS 1 3HOCY X pOOOYNX TIOBEPXOHbB. Y 3B'A3KY 3 IIUM TTOCTA€ MUTAHHST TPOEKTYBAHHS TAKUX
KOHIYHUX TIepesiay, y SIKuX 6ysio 6 BiICyTHE KOB3aHHSL.

ITizt HEKPYTJIMME KOJIECAMH PO3YMIIOTh APy 3aMKHEHUX KPUBHX, SIKi 00EPTAIOTHCSA HABKOJIO HEPYXOMUX IIEHTPIB i [IPU IbOMY [EPEKOUYIOTHCS
OJHa O OfTHiil 6e3 KOB3aHHs. BOHI MOKYTb CJIy:KUTH HEHTPOITAMH TSI TIPOEKTYBAHHST IIMIHAPUYHIX 3y0UacTuX mepeiad MiK TapaieTbHIMI
ocamu. SIKIIo oci obepratHs KOJIic NepeTuHAIOTHCS, TO Tlepeadi HasUBAIOThCs KOHIYHUMU. AHAIOTOM Tepeiad MisK TTapaieJIbHUMU OCSAMU, Y SIKUX
TIEHTPOI/H € TUIOCKUMHY 3aMKHEHIMHU KPUBUMH, /7SI TIepeiad i3 OCSIMH, 110 TIepeTHHAIOTHCS, € cchepnyHi 3aMKHeHi KpuBi. /{u1st koHiuHOi mepeiaui 3i
CTAJINM Tepe/laBaIlbHIM YHCJIOM TaKUMU c(hepIYHIMI KPIBUMH € KOJIa Ha HOBEPXHi cdepy, a 31 3SMIHHIM ITepelaBa/IbHIM YHCIIOM — IPOCTOPOBI
ceprati KpuBi. POSIISHYTO KOHCTPYIOBAHHS 3aMKHEHNX C(HEPUUHIX KPUBHUX, SIKi OOKOUYIOTHCS OHA 10 O/Hii 6€3 KOB3aHHS Ipu iX 0OepTaHHi
HABKOJIO OCEH, 10 TIepeTHHAIOTLCA Y TIeHTpi cdepu. 11i KprBi yTBOPEHi i3 CHMETPUYHUX JIyT JIOKCOPOMU — KPUBOI, STKA TTePEeTUHAE BCi MEpUiaHn
Ky mij cramam KytoM. Heit ky Mae cranosuTi 45°, 1110 3a6e31euye mepeTut JOKCOAPOM I1ijf mpsiMuM KyToM. OTPHMAaHO aHa i THYHI 3aJ1€)KHOCTI,
Ha OCHOBI SIKMX 3J[IHCHEHO PO3PaxyHOK MPodiIiB chepudHnx HEKpyTrJIuX KOJic Ta iX Bizyasisaliiio 3acobamu kKoMmiriorepHoi rpadikn. Pesyiib-
TaTu MOXYTh GYyTU BUKOPHCTaHI y MPOEKTYBAHHI HEKPYIJIMX KOJIC /ISl TEKCTHJIBHUX CTAHKIB, HACOCIB Ti[POMAIIIH, HACOCIB-ZI03aTOPIB TOIIO.

KomouoBi ciioBa: HeKpyTJIi KoJsieca, KOYeHHsI, KOHIUHA Mepe/ava, I0BKUHA yTH, chepudHa KPHBa, JJOKCOAPOMA.
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PO3POBKA BI-TEKCATOHAJIBHOTO TBPUJIHOTO KPAIITABAPIIIHOT KOPOBKH, NIJIJTAHOT OCIITHOMY
HABAHTASKEHHIO JIJISI IIJIBUIIEHHS Y IAPOCTIVIKOCTI (c. 51-57)

Moch Agus Choiron, Delia Hani Wakhidah, Nurchajat

KoncTpyKitito aBapiitHoi KopoOKu 6yJ10 po3poOIeHO /IS MiABUINEHHS CTIIKOCTI 110 aapiii. [Tonepeunuii epepis aBapiitHol KOPOOKH € OTHIM
3 BOKJIMBIX ITAPAMETPIB /7S T IBUIICHHS TIOTIIMHAHHS €HepPrii SIK XapaKTePUCTUKU YIAPOCTIHKOCTI. Y TIoNepeIHboMY JOCI/IPKEHH] TeKCaroHasb-
HUI TI01epeuHuii nepepis 3abesnedye Glablie NOrJIMHAHHS €HePril, HiK iHIIMi ronepeutuii nepepis. OxHieo 3i cTpareriii 301IbIIIeHHS OTIEPeY-
HOTO TIepepisy € BUKOPUCTAHHS /[BOX MOTIEPEYHNX TIepepisiB, 00'€IHAHMX B O/[MH KOMIIOHEHT KOHCTPYKIN aBapiiiHoi KopoOku. JIBoTpy6uacTit
aBapiiiHuii GOKC JAeMOHCTPYE BUCOKE €HEProIOrIMHAHHS 3 MOK/IMBICTIO JIEFKOrO BUTOTOBJIEHHS. B inmomy mocaimpkenni ribpuana asapiiina
KOPOOKA IOCIIKYETHCS [IUIst 3SMEHIIEHHS] MACH aBaPiHOT KOPOOKU. Y 1IbOMY JOCIIZKEHH] GYJI0 IOCIIZKEHO PO3POOKY OirekcaroHaabHOI TiGpu-
HOT KOPOOKM aBapili, 110 MiUaEThesl OCHOBOMY HaBaHTAsKEHHIO LIS THABHINEHHs YAaPOCTIiKOCTI. AHai3 KOHCTPYKILT aBapiiinoi KOpoOKH pos-
POGJIEHO 32 IOTIOMOTOK KOMITFOTEPHOTO MOJIe/IoBaHHs 3a oromororo ANSYS Workbench 19.2. Bukopucrani matepianu aapiiitoi KopoOku —
TIOMIHIEBUIT CIIITaB 1 BYIJIEIIEBO-eMOKCHHA cMoJia. MozesroBatts Matepiaay B aBapiiHoMy OOKci TepenbadaeThest sik Tijio, 1o aedopmy-
€TBCS, TOJ SIK YIApHUIl eJleMeHT € TBepuM TisioM. OcboBe HaBaHTAKEHHSI MOJIEJIOETDCS IILJIIXOM BCTAHOBJIEHHS Yapy YAApPHOIO ejieMeHTa
B kpar-6okc 3i mBuakictio 7,67 m/c. MikcoBana oropa BCTaHOBJIEHA Ha HI aBapiiiHol KOpoOKu. Byio 3MozeIboBaHo 1eB’Th Moaeneit (hpoH-
TaJbHUX BUMPOOYBaHb Uit GireKcaroHaabHol ribpuaHol aBapiiiHoi KOPOOKH 3 PI3HIM KyTOM OPIEHTAIlll PO3KJIAJKHI Ta JIaMeTPOM KOMIIO3UTHOI
mrecTukyTHOI TpyOu. Criocrepiraiu MOrJIMHAHHS eHeprii Ta 3aKoHOMIpHOCTI gedopmartii. PesyssraTu mokasasm, 1Mo HaWBUINE MOTTHHAHHS
eHeprii Ta TMTOMe TOTJIMHAHHS eHeprii crocTepiraeTbes Ha Moziemi A60 3 kyTom opienTarii nakaanok [0/60/0/60] i miameTpoM KOMITO3UTHOI
mrecTukyTHOI TpyOu 41 Mwm, 110 cranosutb 3693,8 Ik i 19,121 k/[x/kr. Moaesn aedopmariii B aloMiHI€BIi YacTHHI € aJIMa3HOIO, TOAI AK Y KOM-
TIO3UTHIN YacTHHI Mojesb /lechopMallii BUKINKAE MONEPeYHNii 3CyB, BUTHH TJIACTHHM, KPUXKUH PYHHYBAHHS Ta JIOKATBHUN PEXUM BUTHHY.

Kiouosi caoBa: Bi-rekcaronasibia ribpuana aBapiiina KopoOKa, MOTJIMHAHH eHeprii, kapTiuHa gedopMailii, 0cboBe HaBaHTaKEHHS.
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BCTAHOBJIEHHS 3MIH ITAPAMETPIB AIIMKOBOI T'YMU JIOIJIbHUX AIIAPATIB ITIJl YAC BUITPOBYBAHHS
TA B YMOBAX BUPOBHMUIITBA (c. 58-66)

A. II. Mauxniii, E. B. Axies, A. II. aumiii, K. B. Inienxo, I. M. Pu6anko, O. B. llasxivenxo, M. @. lpuxoasko, B. B. Ioncyii,
JI. B. Boupapuyk, T. O. Uepusiscbka

JliiikoBa ryma JIOLIbHUX allapaTiB € TUM €IMHUM KOHCTPYKTHBHUM KOMIIOHEHT 3 YChOTO JI0TIbHOTO-MOJIOYHOTO 00JIa/IHAHHS, SIKUIT 3HAX0-
JIMTHCST B KOHTAKTI 3 TBapuramu. [Ti yac ekcruryaranii ryMoBuii BUpi6 noripiinye cBoi mepBuHii skicii xapakrepuctuku. Ile BinOyBaeTbes 3a
PAXyHOK MEXaH{YHOTO 3HONTYBAHHSI I1iji yac HapOOITKY.

3aBIanHs OCTIFKEHb MOJISATAE Y BCTAHOBJIECHHI 3MiH TTapaMeTpiB AIKOBOI r'yMHU JOTIBHUX ariapaTiB IMi/| 4ac BUIIPOOYBAHHS Ta B YMOBaxX
BupobuuiTBa. O6’€KTOM J0CTIZKEHb CyryBaaa AiiikoBa ryMa J0LIbHUX arapaTiB pisHux (GipM-BUPOOHUKIB, BUKOHAHA 3 PI3HUX KOMIIO3H-
MIHUX MaTepiaJis.

BucyHyTO HayKoOBY TinoTesy, 3Ti{HO SKOI MiABHIIEHHS e(eKTUBHOCTI pOOGOTH A0IIBHO-MOJIOYHOr0 0OJIaiHAHHA MOKHA JTOCSTTH HIJISIXOM
BCTAHOBJICHHSI 3MiH [IapaMeTPiB AifIKOBOI ryMH 3 IIOAJIBIINM [IAHYBAHHSIM TEXHIYHOTO 00CIyroByBaHH:. 1le HafacTb MOKIIUBICTH BUSBUTU
3aKOHOMIPHOCTI i 3aJIeKHOCTI, 0 XapaKTepu3yIoTh 3a3HaYeHi POTIeCH.

B xozi pocaipkeHb OTpUMaHi TEOPETUYHI 3aJI€3KHOCTI, 110 JI03BOJIAIOTh BUSHAYUTH CIIPALbOBAHICTD MIHHOI TYMH Y XOJIOCTOMY PEeKUMi
i Teopetmunmii yac i HapobiTKy. BecranoBreHo, 110 TeOPETHYHMIT Yac CIIParibOBAHOCTI AifIKOBOI rymu cTaHOBUTH 6im3bKko 120—170 rom.

Busnaueno, mo y cepemosuiii CKP-3 koedirient crapinms 3a HanmpysKeHicTio MaB 3Havenist >2 pasu, mopiBusaHo no Ckaiigposa LD-4.
O06’eM 32 aHATIOTIYHUX YMOB BILIMBY PiZIMH HA 3pa3Ku TepeBuIilyBaB Oiibire HiK B 3 pasu. JloBeeno, 1o 3mina macu rym 3a BBy CYKP-3
repeBuIIye GiIbIn HiK B 2,5 pasu MOKazHUKHM, oTpuMani 3a BBy Ckaiiaposn LD-4.

BeranosiieHo, 1o 3a TpuBasiol ekciuryaranii y AiliKoBiil Tymi BinOyBaioThest 3MiHu ii (hisuko-mexaniuHuX BiaacTusocreil. Tak, 36iJIbLL[y-
€TbCS TBEPAICTD Ta MPYKHICTD, SMEHITYETHCS €TACTUIHICTD Yepe3 PyHHyBaHHs BHYTPINTHBOI CTPYKTYPH TYMH BHACJIZOK YTBOPEHHS MiKPO-
TPIilUH, 301IbIIYETHC BAKYYM 3MUKAHHSA CTIHOK.

3HaHHsI AKICHUX XaPaKTEPUCTHK AIHKOBOI TYMHU HAJQ/[yTh 3MOTY 3HAIITH ONTHMAJIbHE PIlIEHHS 1010 BUOOPY TYMOBUX BUPOOIB.

KimouoBi ciioBa: /iiiikoBa ryma, XapakTeprCTHKA TYMU, TapaMeTPH TYMI, KOMITO3UIIIHI MaTepiajii, CIPaIribOBAHICTh TYMI, BAKYYM 3MUKAHHSI.
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OLIHKA CKJIAZTHOCTI ITPOIIECY 3BUPAHHS 3 BUKOPHUCTAHHSIM KOE®IIIEHTIB MATEPIAJIY JIJIS OBPOBKU
TA YCTAHOBKH (c. 67-78)

Nelce D. Muskita, Rudy Soenoko, Achmad As’ad Sonief, Moch. Agus Choiron

[IpUHIUTHN CKIAAHOCTI MAIOTh BEJTKe 3HAYEHHS TSI 3HIKEHHSI CKITAHOCTI i B TOIT JKe 9ac ISl TIOCTIfTHOTO BHKOHAHHSI BIMOT 10 BIPO0Y,
nportecy Ta cucreMu. BupimanbHum HakTopoM, 10 BIUIMBAE HA CKIAMHICT 30UpaHHs, € Bubip Matepiany. MaTepial, 1110 BUKOPHCTOBYETHCS
JUISI BUTOTOBJICHHsI BUPOOY, Oy/1e TicHO TI0B'si3aHmii 3 porecoM 06poOKH Ta BCTAHOBJIEHHS. Y TI0IEPEAHBOMY JOCTIZKEHHI METO/H, 1110 BUKO-
PHCTOBYIOTHCA JIJIs BUOOPY MartepiaiB Ta mpotecis 36uparist, 0yim po3pobJieni okpemo. Y auiii poboTi i MeToau OyayTh 00’cHaHi B €inHe
1iJie 3 ypaxyBaHHSAM CKJIaIHOCTI KOKHOTO mportecy. Haykosa iHGopMallis 3 bOTO TUTaHHS 1€ HE PO3KPHUTA, TOMY BOHO Bee 1iie motpedye
inTerncuBHOrO BUBYeHHs. OTIKe, METOIO MOCIKEHHS € TPOCYBAHHSI HOBOTO CITOCO0Y BUMIPIOBAHHSI CKIAHOCTI 30MPAHHSI IeTalel MIISTXOM
BUBUYEHHS apaMeTpiB BUGOPY Marepiaty. 3alponoHOBaHUiT METO/ BKJIIOUAE BUKOPUCTAHHS KOedII[iEHTIB MaTepialy pyu BUSHAYEHH] H/IEK-
Cy CKJIAIHOCTI 30MPaHHs 1 CKIAAAETHCA 3 ABOX eTaliB. HaBeaeHo yrceabHi IPUKJIaIM AU TIOBHOT IIOCTpaIii 3aliPOIOHOBAHOT KOHCTPYKILii,
B SIKill BUKOPUCTOBYIOTHCSI TPU BapiaHTU MaTePiajiB B MOPUIHEBUX BUPOGAX /ISl PO3PAXYHKY IHAEKCY CKIAIHOCTI Ipotiecy 30upanHsi. Bapian-
TH 3 HEBEJIMKNM {HIEKCOM CKJIAIHOCTI i/leasibHi Ta MOJIermyoTh mporec 36MpaHHsI.

VY pocaijkenni cTBopeHa Mojiesib KoedilienTa MaTepiany Jist BU3HAUYeHHs Ipoliecy 30MpaHHs, Je KOKeH KOMIIOHEHT Ma€ Pi3Hi 3HAYEeHHsI
koedinienra. KoedirieHt matepiany onucye 3HaYeHHs XapaKTEPUCTUK MaTepiaiy, MOB'sI3aHUX 31 crocoOOM 30MPaHHs, a caMe 3 IPOLECOM
06po6ku Ta ycranoBku. Bubip Matepiay BiMarae 4iTKOTO pO3yMIiHHSI BUMOT 10 30MPAHTS /TSI KOXKHOTO KOMITOHEHTa. BifmoBiannmu xapak-
TEPUCTUKAMU MaTepiasly € MIiIbHICTD, B'SI3KICTh pyitHyBaHH:, MOxyJib KOHTa, Meska IpY/KHOCTI, MeKa MIillHOCTi Ha PO3PUB, BiTHOCHE MTOI0OB-
JKeHHS 1 TBep/icTh. B pesymbTaTi omMinKy iHeKCy CKIAAHOCTI 3 BUKOPHCTAHHAM METOZIB MOMepe/HiX OCIiKeHb oTpuMano 3naderns 6,02.
3a JI01IoMOoroIo IaHOro MeTo Ly OyJio oTpumano 5,777 st sapianty 1 ta 5,769 g apyroro sapianty. Cepesine 3Ha4eHHsI CKIAHOCTI CyMiCHO
3 koedilieHTOM Martepiany i 4acoM CKJIaJaHHSI.

KiiouoBi caoBa: 36upanisi, iHieKe cKaaHocTi, Koedimient marepiaiy, Bubip Marepiaiy, 06poOKa, yCTaHOBKA, KPITJICHHSI.



