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This paper reports a study into the influence exerted by the thermal
flows of space environment on the deformation of the shell of a space
inflatable platform with a payload. The mathematical model of the
effect of temperature fluctuations on the mass-inertial characteristics of
the space inflatable platform of an ellipsoidal shape has been improved.

The following assumptions were introduced to the model. The
temperature distribution on the illuminated part and the unlit part of
the shell is uniform. The gradient of the temperature difference bet-
ween the illuminated and unlit parts is the same for all points of the
shell. To determine deformations, a moment-free theory was used. The
model of the space inflatable platform is a «<rubber bullet> that works
only for stretching and compression. All deformations are elastic.

The advantages and limitations of the use of the developed
mathematical model have been determined. Computer simulation
of the orbital motion of a space inflatable platform with a payload
in a sun-synchronous orbit was carried out. The material of the
platform shell is Kapton. Estimates of temperature fluctuations in
the illuminated and unlit part of the shell and the temperature of the
gas inside it were obtained. The dependence of elastic deformations
on temperature was determined, taking into account the Young’s
modulus of the material. The influence of changes in gas pressure on
the movement of payload attachment points and the change in the
inertia tensor have been determined. The obtained results showed
that the inertia tensor varies within the order of 107> kgm? The
maximum deviation of the fastening points of the payload from the
initial position on the illuminated part of the shell was about 10~ m.

Considering the stability of the structure to the effects of heat flows
of the space environment, the possibility of using space inflatable plat-
forms as a means for separating a grouping of satellites has been shown.

Keywords: space inflatable platform, payload, heat flows of the
space environment, dispenser inertia tensor, elastic shell deformations.
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The object of this study is the process of thermostating the main
fairing with a satellite at the stage of prelaunch preparation of the
launch vehicle. When thermostating, it is necessary to predict the
risk of dust contamination of the satellite surface. Currently, there
are no normative methods for solving this problem. A numerical
model has been proposed that makes it possible to quickly predict
the dynamics of pollution of any surface of the satellite.

A numerical model has been built for analyzing the zones of
dust pollution of air in the main fairing of the launch vehicle during
thermostating. The novelty of the model is the use of the Laplace
equation for the speed potential, based on which the problem of
aerodynamics is solved, namely, the flow rate in the main fairing is
determined. Based on the model built, a computational experiment
was conducted for dust particles with a diameter of 6 um that fall in-
to the main fairing during thermostating. The results of the research
showed that the formation of areas of dust pollution near the satellite
is influenced by the geometric shape of the satellite, which affects the
formation of an uneven air velocity field in the main fairing and the
organization of air supply to the main fairing.

Calculations are performed within a few seconds, which makes
it possible during working day to conduct a set of studies into the
rational choice of the organization of air exchange of the main fairing
during its thermostating. The constructed numerical model can be
used in design organizations to scientifically substantiate the ther-
mostating mode of the main fairing, taking into consideration the
characteristics of the satellite located in it.

Keywords: dust pollution, satellite, thermostating, master fair-
ing, numerical model, computational experiment.
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The characteristics of the functioning of automatic mecha-
nisms for clamping workpieces and cylindrical tools in the spindle
assemblies of metalworking machines determine the potential for
improving the productivity and quality of processing. The conduc-
ted research is aimed at developing new approaches to the creation
of automatic clamping mechanisms with qualitatively new and
necessary characteristics of their functioning. The formation of new
characteristics is achieved by implementing appropriate changes at
the structural level of an object. The results obtained provide better
opportunities for the development of structures of automatic clamp-
ing mechanisms by improving the systematization of a review of an
increased number of alternative options for their structural elements.
This was achieved by solving the problem of formal description and
representation of structural elements operating on the basis of va-
rious physical effects within one subject area of the systematization
matrix. The results allow strengthening the heuristic potential in
the design and involving an extended range of physical effects suit-
able for effective energy transfer and conversion in the operating
conditions of automatic clamping mechanisms. The possibility of
describing structural elements as digital codes helps to increase the
efficiency of analysis and processing of information of the initial de-
sign stages. Using the codes of the selected structural elements, three
sequences corresponding to the structures of automatic clamping
mechanisms according to the brief descriptions [1.7-2.4]—(1.1-2.3);
[1.7-2.6]-(1.1-2.3); [1.7-2.6+1.6/1.7-2.1]—(1.1-2.3) were com-
piled. On their basis, designs of automatic clamping mechanisms
with predictably better characteristics and extended technological
capabilities are developed.

Keywords: clamping mechanism drive, clamping chuck, spindle,
clamping forces, mechanism structure.
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It follows from the analysis of materials related to the design and
operation of drilling equipment that an important direction in the search
for effective solutions appears to be the improvement of the structure
of the working matrix of diamond drilling heads and the enhancement
of their technological capabilities by using in their schemes physical
effects that are unconventional in the field of well drilling technology.

The tasks to be solved are to reduce the energy costs of the pro-
cess of deepening wells, to obtain a structurally integral, informative
core, and to ensure the stability of well walls.

Following the concept, diamond drill heads with a separate
system of washing channels and a hydrojet effect of rock destruction
were designed and tested during the drilling of wells.

The novelty of the structure of drill heads is the direction of the
pressure flow of liquid to the steps of the bottom of the wells, repeat-
ing the shape of the matrix, the removal of sludge along the grooves
and radial grooves, the treatment of the well wall.

A special technology for the manufacture of diamond drill heads
with a complex geometry of the matrix has been devised.

The performance of diamond drill heads of various designs was
tested under the industrial conditions of drilling wells for water and
at polymetal deposits. It has been established that in terms of the
quality of the tasks to be solved and technical and economic indica-
tors, they have a significant advantage in comparison with standard
equipment in terms of the mechanical speed of drilling wells, energy
costs, and structural integrity of the core.

The comparative states of the shape, the transverse size of the
hydrogeological well, the purity of the treatment of the wall of the
latter, drilled by diamond drill heads and standard equipment with
ball bits, are indicative. The structural integrity of the core selected
by the regular column set HQ in an assembly with drill heads with
a hydrojet effect of rock destruction is ensured.

Keywords: drill heads, hydraulic jet destruction, informative
core, diamond matrix, stepped, multistage.
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The object of this study is determining the stressed-strained
state (SSS) of a welded article by applying quantitative non-de-
structive testing. The relevance of the study is associated with the
need to devise a universal methodology for the non-destructive
quantification of SSS using the simplest approaches and means of
provision. To solve this task, an estimation-experimental procedure
has been developed. This procedure is based on comparing digital
stereo images of the individual sections (spatial primitives) of an
article before and after its welding, followed by computer process-
ing. To validate the developed procedure, the SSS of a cylindrical
article made of aluminum alloy 7005, at the end of which two
flanges were welded laserly with ring seams, was determined. It was
established that after performing four diametrically opposed point
tacks, the residual deformations of the ends of the article can reach
0.02-0.05 mm, and after performing continuous ring seams — to
decrease to 0.01-0.02 mm. The calculation showed that the residual
deformations of the end of the article after welding a ring seam are at
the level of 0.02 mm, and the residual stresses in the same zone — in
the range of 50-60 MPa. The deviation in the coincidence of residual
deformations is in the range of 10—20 %, which is a satisfactory result
and can be considered as an error in the results of determining SSS in
general. Based on the developed methodology for determining SSS,
an experimental industrial complex has been created that allows
TIG and PAW to perform welding of objects from steels and alloys
with the ability to determine the resulting stressed-strained state of
these objects. The procedure devised and the equipment designed
can be used for to non-destructively determine SSS of spatial struc-
tures made of steels and alloys.

Keywords: stressed-strained state, non-destructive testing, di-
gital correlation of images (DIC), laser welding.
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A finite-element model for the heat engineering calculation of
fireproof reinforced concrete slab has been built, which is designed
to assess the fire resistance of unprotected reinforced concrete
structures. A feature of the model is the correct choice of types of
heat transfer in the cavities of reinforced concrete ceilings. An al-
gorithm that includes experimental and calculation procedures in
determining the fire resistance of unprotected reinforced concrete
structures has been applied. The initial, boundary conditions for
the construction of the model were formulated; the thermophy-
sical properties of materials were substantiated. Thermal calcu-
lation of fireproof multi-hollow reinforced concrete ceiling under
conditions of fire was carried out. The adequacy of the developed
finite-element model was checked. A satisfactory convergence
of experimental and calculated temperatures with an accuracy
of 10 % was established, which would suffice for the engineering
calculations.

The model built makes it possible to assess the fire resistance
of unprotected reinforced concrete structures. Thus, there is reason
to argue that the model constructed can partially or completely re-
place the experimental assessment of fire resistance, provided that
the construction and setting of the model parameters are correct.

Keywords: fire resistance of structure, heat engineering cal-
culation, reinforced concrete structures, fire retardant coating, fire
resistance assessment.
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The object of this study is the processes of deformation of the

root polymer plate reinforced with stitches of threads with preli-
minary tension in book blocks sewn with threads. The analytical and
experimental studies reported here are based on the application of
the methodology for developing a simulation model of the process of
deforming the adhesive polymer plate. The basic assumption of the
study is that the use of information support for simulation modeling



will contribute to the improvement of the structural and technologi-
cal parameters of the root part of the book blocks sewn with threads.
This cannot be achieved without analyzing and decomposition of the
technical system of the book block, classifying subsystems and de-
scribing them in the form of a finite set of classes and the connections
between them. A procedure for determining the mechanism of inter-
action of elements of the root part of book blocks sewn with threads
is proposed. It is shown that the residual cyclic deformation of the
adhesive plate and the stitches of the implanted threads depends
on the strength of the bonds between the elements of the joined
structure of the materials. It also depends on the number of cycles of
discrete loads heterogeneous in terms of dimensional indicators and
the place of their application. This is due to the fact that stitches of
threads are only partially implanted into the structure of the adhe-
sive plate, the other part that fastens the folds of notebooks is outside
the adhesive plate. The influence of cyclic loads applied at different
angles relative to the stitches of the threads was revealed. The an-
gular discrepancy fluctuates, in the case of using PVAD D51C glue,
in the range of 0.735-0.907, and, for Technomelt GE3636 thermal
glue, 0.913-0.940. The developed simulation model of the processes
of deformation of the root polymer plate makes it possible to deter-
mine the mechanism of interaction of the elements of the root part of
the book blocks and predict the durability of the product.

Keywords: simulation model, root adhesive plate, implanted
thread stitches, discrete loads.
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The application of techniques for effective cleaning of milking
routes in milking machines is an important way to improve the qua-
lity of milk and increase labor productivity in dairy farming.

The object of research was the system of washing the milk line of
the milking machine with the upper milk line.

The problem of rational use of energy resources was solved in the
implementation of a routine operation — washing the milking machine.

Experimental studies were carried out according to the Box-Ben-
kin plan of the second order for 3 factors (the speed of movement of
the washing solution, V; the temperature of the washing solution, T;
the duration of the rinsing phase, £). In this case, a mathematical
apparatus for planning a multivariate experiment according to the
D-optimal plan was used.

It was found that with an increase in the speed of movement
of the washing solution and temperature, as well as the duration
of the rinsing phase, the number of microorganisms on the surfaces
of the nodes and elements of the milky line decreases. Milk lines of
the milking machine made of any material are better cleaned with
a hotter washing solution (40 °C) than with a cold one (20 °C).
Thus, when cleaning with a solution of 40 °C of stainless steel and
food aluminum, the reduction of microorganisms is 4.3 times, glass —
4 times, and rubber — 4.7.

The essence of the experiment was to establish patterns when
cleaning the milk line from various materials.

The influence of the regime parameters (the speed of movement
of the washing solution, V; its temperature, T: and the duration of
the rinsing phase, ¢) on the energy consumption of the milking ma-
chine, E, was determined.

The compromise problem of rationalizing the washing modes
of the milk lines of the milking machine has been solved. Thus,
rational mode parameters for the washing system were established:
V=2.4m/s, T=38.2°C, t=3.2 minutes. With these parameters, the
optimization criteria are: N=79 thousand CFU/cm? Q=23.31,
E=8.08 kWh.

Keywords: milking equipment, cleaning process, washing the
milk line, water flow rate, energy consumption.
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BU3HAYEHHS CTEINEHI BIVIMBY TEILIOBUX MOTOKIB HA IE@OPMAIIIIO OBOJIOHKUA KOCMIYHOT HAJTYBHOT
IIJIAT®OPMHU 3 KOPCHUM HABAHTAKEHHSM (c. 6-16)

E. O. Jlanxanos, O. C. ITaxiii, O. B. Tony6ex

Po6oTy TPHCBSIYEHO TOCTI/UKEHHIO BIUTMBY TEMJIOBHX MOTOKIB HABKOJMIIHBOTO KOCMIYHOTO CepefoBHIa Ha AeOpMaIiio 000J0HKN
KOCMIYHOI Ha/lyBHOI I1aTOpMU 3 KOPHCHUM HaBaHTAKEHHAM. B/IOCKOHAIEHO MaTreMaTH4YHA MOJeJb BIUIMBY KOJHMBAHD TeMIEpPaTypH Ha
MaCcOBO-iHepILiitHi XapaKTePUCTUKN KOCMIYHOI HA/LyBHOI 11aT(hOPMU eJlincoifiaibHoi (hopmiL.

B Mozesti BBe/ieHi HacTy i TpuiyIeHts. Po3nozis Temeparyp Ha OCBITJIeH i yacTUHi | HeOCBITIeH i yacTuHi 060JOHKH PIBHOMIPHMIA.
TpasieHT nepenaay TeMIepaTyp MisK OCBITJIEHOIO 1 HEOCBITIEHO YaCTHMHAMM JIJIst BCIX TOUOK 0OOJIOHKY OHAKOBUIL. [l BusHaueHHs gedop-
MaIliif BUKOPHCTOBYETHCST Oe3MOMEHTHA Teopist. Moziestb KoCMivHOT HALYBHOI TIAThOPMI — «TYMOBA KyJIsT», IO TPAIIOE JIMIIE Ha PO3TST
i ctuck. Bei nedopmartii npyskHi.

BusHaueHo nepeBary i 00OMeKeHHsI 3aCTOCYBaHHS PO3POOIEHOI MaTeMaTHIHOT Moziesi. [IpoBeIeHO KOMITI0TEPHE MO/IETIOBAHHS OPOiTab-
HOTO PyXy KOCMIUHOI HayBHOI TIaTOPME 3 KOPUCHUM HaBaHTAKEHHSIM Ha COHSYHO-CHHXPOHHIN opbiti. Matepian obomonku miardop-
MU — KantoH. OTPUMAHO OIIHKY KOJMBAaHb TEMIIEPATYP OCBITJIEHOI I HEOCBITJIEHOI YaCTHHU OOOJIOHKU Ta TEMIIEPATyPH Ta3y BCEPEIUHI Hel.
Busnaveno 3anexxHicTb npy:KHUX gedopMaltiit Bi TeMnepaTypn i3 BpaxyBanusam Moays Onra matepiary. Busnaueno BIUTHB 3MiHU THCKY
ra3y Ha PyX TOUOK KpillJIeHHSI KOPHCHOIO HaBaHTaKEHH i 3MiHY TeH3opa iHepiii. OTpuMmaHni pe3y/sTaTi 0Ka3asu, 10 TeH30P iHepIil 3MiHI0-
€Thes B Mexkax mopaaky 1075 kv, MakcuMasbHe BiIXHICHHS TOU0K KPIiTTeH s KOPACHOTO HaBaHTA/KeHHs Bijl TOYaTKOBOTO TIOJTOKEHHS Ha
ocBiT/IeHiit yacTHHi 06010HKK cK1aso 6am3bKo 1076 M.

3 orJisy CTifikoCTi KOHCTPYKILIT 10 BIIMBY TEIJIOBUX MOTOKIB HABKOJIMIIHBOTO KOCMIYHOTO CEPEIOBUIIA TTOKA3aHO MOMKJINBICTD 3aCTOCY -
BaHHS KOCMIYHUX HaJyBHUX MIaThOPM B SIKOCTI 3aC06iB I7Isl PO3BEIEHHS YTPYIIYBAHHST CYITy THUKIB.

KmoyoBi cioBa: kocMiyHa Ha/lyBHA 1171aT(OPMa, KOPHCHE HABAHTAKCHHS, TEILIOBI IOTOKKM KOCMIYHOTO Cepe/IOBHUINA, TeH30P iHeplii uc-
nencepa, npyskHi gedopmartii 060JTOHKH.
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PO3POBKA METOZY OHIHKH 3AITMJIEHOCTI IIOBITPA ¥ TOJIOBHOMY OBTIYHUKY PAKETH-HOCIA (c. 17-25)

M. M. Binsies, B. B. BinsieBa, T. I. Pycakosa, B. A. Kozauuna, O. B. Bepios, II. B. Cemenenxo, B. B. Kozauuna, 0. B. Bpazanyk,
B. I0. Kiuwm, JI. I. Tatapko

OG6’eKTOM JIOCIIKEHHSI € MPOIEC TEPMOCTATYBAHHST TOJIOBHOTO OOTIYHUKA 31 CYIMYTHUKOM Ha €Talll MepecTapToBOil MiATOTOBKU paKe-
Tu-Hocis. [Ipu TepmMocTaTyBatHi HEOOXIAHO CIIPOTHO3YBATH PU3KK ITMJIOBOTO 3a0pyAHEHH S IOBEPXHI cylyTHUKA. B ganuii yac BiacyTHi HOp-
MaTHBHI METOJM PO3B’SI3KY i€l 3a1aui. 3ampOIOHOBAHO YHMCETbHY MOJIEb, IO 03BOJISIE OTIEPATHBHO CIIPOTHO3YBATH IMHAMIKY 3a0DyIHCHHS
OyIb-5IKOT TIOBEPXHI CYITyTHHKA.

P03p0o6JieHO YncesbHy MOJIEIb /It QHAJI3Y 30H TIUJIOBOTO 3a0PY/IHEHHS MOBITPS B TOJOBHOMY OOTIYHUKY PAKETU-HOCISI [IPU TEPMOCTATY -
BanHi. HoBusma Mojiesti nosisirae y BUKopuctanHi piBHsinnst Jlariaca 1uist MoTeHIiasry MBUAKOCTI, Ha 6a3i IKOTro 3[iHCHIOETHCS PO3B’A30K 3a/1a4i
AepOJIMHAMIKY, a caMe, BUSHAYAETHCSI IIBUAKICT MOTOKY B TOJOBHOMY 00TIiuHUKY. e /1a€ MOKIMBICTH 3HAYHO CKOPOTUTU KOMIT IOTEPHUIT Yac
HA OTPUMAaHHS PE3YJBTaTiB 0OUMCIIOBATBLHOTO ekcriepuMenTy. Ha 6asi pospobieHol Mojiesi MpoBeieHo 00UNCTIOBATBHUN EKCIIEPUMEHT JIIst
JACOK TIUITY aMeTPOM 6 MKM, IO TTOTPATIJISIIOTH B TOJIOBHIET OGTHYHUK TIPU TEPMOCTATYBaHHs. Pe3y IbraTil MPOBEIEHNX MOCIIIKEHD TIOKA3aIH,
1m0 Ha (hOPMyBaHHs 0OIACTEN MIJIOBOTO 3a0PyAHEHHS MOBITPst Gijis CYIyTHUKA BILIMBAIOTH reoMeTprYHa (hopMa CyIyTHUKA, SIKA BILIMBAE HA
(hopmyBarsa HEPIBHOMIPHOTO MOJIsT IBUAKOCTI TIOBITPSI B TOJIOBHOMY OOTIYHMKY Ta OpPraHisallist oadi moBiTpst y roJOBHUIN 00TIYHUK.

Po3paxyHKH BUKOHYIOTBCSI IPOTSATOM AEKIJIBKOX CEKYHI, TI0 J03BOJISIE MPOTSATOM POOOUOro HSI IIPOBECTU KOMILIEKC TOCIIKEHD 110 Pa-
IioHaIbHOMY BUOOPY OpraHisariii moBiTPOOOMIHY TOJOBHOTO OOTIYHMKA IIPH HOTO TepMocTaryBamHi. Po3pobieHa dncenbHa MOIENb MOKe
6yTH BUKOPUCTAHA B IPOEKTHUX OPraHisallisix 1Jist HAYKOBOTO OOIPYHTYBAHHSI PEKUMY TEPMOCTATYBaHHS TOJOBHOTO OOTIYHIKA 3 BpaXyBaH-
HsIM 0COOJIMBOCTEIT PO3TAIIOBAHOTO B HHOMY CYILyTHUKA.

KirouoBi cioBa: miioBe 3a6pyiHEHHsT, CYITy THIK, TEDMOCTATYBAHHST, TOJIOBHI{T OOTIYHIK, YHCETbHA MOJIEIb, O0UNCTIOBATLHIUI €KCIIEPUMEHT.
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CTBOPEHHA ABTOMATUYHNX MEXAHI3MIB 3ATUCRY JJIA INITMH/IEJIbHUX BY3JIIB BEPCTATIB
3 BUKOPUCTAHHSIM ®OPMAJII3B0OBAHOTI'O OIIICY CTPYKTYPHUX EJIEMEHTIB (c. 26-35)

b. 1. llpupanbunit

XapakTepucTUKN (DYHKIIOHYBAaHHS aBTOMATHYHIX MEXaHi3MiB /TSI 3aTHCKY 3arOTOBOK Ta IWTIHAPUIHIX iHCTPYMEHTIB Y MIMTHHAETBHITX
By3J1aX METaJI000POOHIX BEPCTATIB BUSHAYAIOTH TIOTEHIIHHI MOKINBOCTI THiABUIIEHHS TIPOAYKTHUBHOCTI Ta sikocTi 06poOku. [Iposeneti 10-
CITKEHHST CIIPSAMOBaHi Ha po3poOKy HOBUX IIIXO/IIB 0 CTBOPEHHS aBTOMATHMYHIX MEXaHI3MIB 3aTUCKY 3 MOKJIUBICTIO 3a0€31I€YEeHHS KICHO
HOBWUX Ta HEOOXIHUX XapaKTePUCTHK IX GyHKIoHyBaHHst. DOPMYyBaHHS HOBUX XapaKTEPUCTUK TOCSITAETHCS MIJISIXOM BIIPOBA/IKEHHST BiZITO-
BifHUX 3MiH Ha PiBHI cTpYKTYypH 00’ekta. OTpuMaHi pesysraTu 3a6e3Meuy0Th Kpallli MOKINBOCTI PO3POOKH CTPYKTYP aBTOMATHYHUX MeXa-
HI3MIB 3aTHCKY 32 PaXyHOK MOKPAIEHHsI CHCTeMaTH3allii OrJisity 301IbIIeH0l KiTbKOCT] albTepHATUBHIX BapiaHTiB IX CTPYKTYPHUX €JIEMEHTIB.
ILe mocsArHyTO NIISIXOM pitteHHst 1po6JeMu (OPMAIBHOTO OIUCY Ta MOKJIUBOCTI IIPEICTABJIEHHSI CTPYKTYPHUX €JIEMEHTIB, 110 (DYHKIIIOHYIOTh
Ha OCHOBI pisHNX (isnuHNX edeKTiB, B MeKax OAHIEI TpeaMeTHOl 00aacTi MaTpuIi cuctematusartii. OTpuMani pesy IbraTh 3a0€3MeuyoTh
TM/ICUJIEHHS €BPUCTHYHOTO MOTEHIialy Y KOHCTPYIOBAaHHI Ta MOKJIMBICTD 3aJIy4eHHs PO3IINPEHOTO CIEKTPYy (isndHuX edeKTiB, IPHIaTHIX



st eheKTUBHOI Tiepesiadi Ta NMepeTBOPeHHsT eHeprii B yMoBaX (DyHKIIIOHYBAaHHS aBTOMATUYHUX MeEXaHi3MiB 3aTHCKY. MOKIUBICTD omucy
CTPYKTYPHUX €JIEMEHTIB y BUTJISAAI UGMPOBUX KOAIB CIPUSE MIABUIIEHHIO eeKTUBHOCTI aHa3y Ta 00poOKu iHGOpMAIil ITOYaTKOBUX eTaIliB
KOHCTPYIOBaHHS. 3 BUKOPUCTAHHAM KOJIB BifipaHUX CTPYKTYPHUX €JIEMEHTIB CKJIaJeHO TPH MOCAIIOBHOCTI, 110 BiAOBIAIOTH CTPYKTYPaM
aBTOMATHYHUX MEXaHi3MiB 3aTHUCKY 3i ckopoyeHuMn 3anucamu [1.7-2.4]-(1.1-2.3); [1.7-2.6]-(1.1-2.3); [1.7-2.6+1.6/1.7-2.1]-(1.1-2.3).
Ha ix ocHoBi po3po6JeHo KOHCTPYKILi aBTOMATHYHNX MEXaHI3MiB 3aTHCKY 3 TIPOTHO30BAHO KPAIMMHU XapaKTEPUCTUKAMU Ta PO3ITUPEHUMI
TEXHOJIOTTYHIMHU MOKJINBOCTSIMH.

Koo4oBi ciioBa: nprBo/i MeXaHi3My 3aTHCKY, 3aTUCKHUIT ATPOH, HITTHH/IEJIb, 3YCUJLIS 3ATUCKY, CTPYKTYPa MeXaHi3My.
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PO3POBKA AJIMASHUX BYPUJIbHUX TOJIOBOK I3 TTIJIPOCTPYMUHHUM E®EKTOM PYITHYBAHHS ITPCbKUX
TIOPIJI (c. 36-43)

Toktamys Mendebaev, Nurlan Smashov

3 anastisy marepiajis 3 po3poOKu Ta ekcrutyarailii 6ypoBoi TeXHIKY BUILIMBAE, 110 BAKIUBUM HATIPSMOM Y TIOIIYKY e(hEeKTUBHOTO PO3B’si-
3aHHS € BIOCKOHAJEHHS KOHCTPYKINI po60Y0l MaTpHIli aaMa3HUX GYypPUIbHUX TOJOBOK Ta PO3IIMPEHHS iX TEXHOIOTIYHIX MOMKIHBOCTEH
BUKOPHCTAHHSM Y 1X cXeMax (hisuuuux eeKTiB, HeTpaAMIiiiHIX Y Tanysi TeXHIKN OYPiHHS CBEPATIOBUH.

3aBmaHHs, MO BUPINIYIOTHCS, — 3HUKEHHST €HEPTOBUTPAT TIPOIECY TOTTMOIEHHS CBEP/TIOBHH, OTPUMAHHS CTPYKTYPHO TILTICHOTO, iH(Op-
MAaTHBHOTO KepHa Ta 3a0e3edeH s CTIHKOCTI CTiH CBEPIOBIH.

Hacnigyroun konienii, po3pobueni ta BUpoOyBaHi npu GypiHHI CBEPAIOBIH alMasHi OypUJIbHI TOJOBKH 3 PO3/ITBHOI0 CUCTEMOIO TIPO-
MUBHUX KaHAJIB Ta 3 TiAPOCTPYMUHHIM e(eKTOM PYHHYBaHHS TipCHKUX TOPif.

Hosusna KOHCTPYKIIiT 6ypUIbHUX TOJOBOK — HAIPSIM HAMIIPHOTO MIOTOKY PIMHU HA CXOIH BUGO CBEP/JIOBH, 110 TIOBTOPIIOTH (GhOpMY
MATPHIIi, BHHOC TIJIAMY TI0 KaHaBKaX i paiabHNM masaM, 06po6Ka CTIHKI CBEP/TIOBIH.

P03p06JieHO crielianbHy TEXHOIOTII0 BUTOTOBJIEHHST 2/IMa3HIX OYPUIIBHIX TOJOBOK 31 CKJIA[HOI0 TEOMETPIE0 MATPHIILI.

Bigmpamosants anMasHux OypUIbHUX TOJOBOK y PISHOMY KOHCTPYKTUBHOMY BUKOHAHHI TIPOBEIEHO Y BUPOOHMYMX yMOBaxX OypiHHS
CBEep/IJIOBIH Ha BOJY Ta POJIOBHUINAX TTosiMeTasliB. Betanosieno, 1o 3a SIKicTIo po3B’s3yBaHUX 3aB/laHb Ta TEXHIKO-eKOHOMIYHUMU TTOKa3HI-
KaM¥ BOHU MAIOTh CYTTEBY II€PeBary B IOPIBHSIHHI 3 CEPIHHOIO TEXHIKOIO 32 MEXaHIYHOIO HIBUJIKICTIO OYPiHHS CBEP/JIOBUH, EHEPTOBUTPATAMU
Ta CTPYKTYPHOIO IJTiCHICTIO KEPHY.

TTokazoBuMHU € TIOPIBHSAIBHI cTaHu (GOPMH, ONEPEYHOTO PO3MIPY TiZIPOTe0IOTIYHOI CBEPAJOBIHU, YHCTOTH 0OPOOKU CTIHKM OCTAHHBOT,
npobypeHi anMazHuMu OYPUIILHUME TOJOBKAMU Ta CEPIHHOI0 TEXHIKOIO MAPOIIEYHUMHU J0J0TaMU. 3a0e3Medy€eThCsl CTPYKTYPHA IIICHICTD
KepHa Bigibparoro cepiiiium KosoHKoBUM HabopoM HQ y KoMIoHyBaHHi i3 OYpUIBHUMK TOJOBKaMHU i3 TIAPOCTPYMUHHUM eHeKTOM PyiHy-
BaHHS IPCbKUX HOPIiJL.

Kio4oBi ciioBa: GypuIbHi FOJIOBKH, TiPOCTPYMUHHE PYHHYBaHHsI, iH(OPMATUBHII KepH, alMa3Ha MaTPHILS, CTYIIHYACTA, HaraToCTymiHYaCTa.
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PO3PAXYHKOBO-EKCIEPUMEHTAJIbHA METO/IUKA BUSHAYEHHS 3BAPIOBAJIbHUX IE®OPMAIIIA
TA HAIIPYKEHb HA OCHOBI 3ACTOCYBAHHS METO/Y IIU®POBOI KOPEJIAII 306PASKEHD (c. 44-52)

B. M. Kop:kuk, B. 0. Xackin, B. B. Casunpkuii, I. M. Kinoukos, B. B. Kpacuuupkuii, A. O. Ilepeniuvaii, C. I. Ileremenko,
A. A. Tpuniok, A. O. Anpomus, O. I1. IlytkeBny

O06’eKTOM JIOCIIIZKEHHS € BU3HAUYEHHsI HATTPyKeHo-1ebopmosanoro crany (HJIC) 3BapeHoro BUpo6y IIsSIXOM 3aCTOCYBaHHsI KLIbKICHOTO
HEePYHHIBHOTO KOHTPOJIO. AKTYaJIbHICTD IOCJI/PKEHHSI TTOB’sI3aHa i3 HeOOXi/IHICTIO CTBOPEHHSI YHIBEPCAILHOI METOAMKY HEPYIHIBHOTO KiJb-
kicroro BusHadents H/IC 3 BUKOpHCTAHHSM HAHIIPOCTINMX MiZX0/IB Ta 3aco6iB 3abesnedenns. s BUpiteHst anoi npo6aeMu po3poouiim
PO3PaxyHKOBO-EKCIIEPUMEHTAIbHY METOANKY. JlaHa MeTojnka (GasyeThCsi HAa MOPIBHSAHHI U(POBUX CTEPEO300PAKEHb OKPEMUX [IISHOK
(IIPOCTOPOBUX MPUMITHBIB) BUPOOY /10 1 TicJIst HOTO 3BAPIOBAHHS 3 TIOIAJIBINOI0 KOMIT I0TepHOI0 06poOKoIo. Jljist arrpobartii po3pobJenoi MeTo-
nukn nposesn BusHaueHtst H/[C nuninapuyroro Bupody 3 amominieBoro cruiaBy 7005, Ha TOPII IKOTO IPUBAPIOBAJIKCS JIA3EPHIM CIIOCOGOM
KisibIieBUMU 11BaMu jia uianili. Beranosseno, 1o micsist BUKOHAHHS YOTHPBOX JAiaMeTPATbHO MPOTUJIEKHNX TOYKOBUX MPUXBATOK 3aTHIITKOBI
nedopmartii Topiiis BUpo6y Moy Th csaratu 0,02—0,05 MM, a Iicsist BAKOHAHHS HElIePEePBHUX KiJbIIeBUX IBiB — 3HusKyBaTics 10 0,01-0,02 mm.
Po3paxyHOK MOKa3aB, 10 BEJMYNHU 3ATUIIKOBUX AedopMaliiii Topis BupoOy MMicJs 3BapOBaHHS KiJIbIEBOTO 1IBA 3HAXOIATHCS Ha PiBHI
0,02 MM, a 3aJIMIIKOBUX HANPYsKEeHb Y 11i#1 ske 30H1 — B Meskax 50—60 MITa. Bixxusenns y 36iry saaumkosux Aedopmaitiii nepebyBae y MeKax
10—20 %, 1110 € 3a10BIIBHUM PE3YJIBTATOM 1 MOKE PO3IJIAIATUCS SIK TToXubKa pesyJibraris BusHauentst H/[C 3aranom. Ha ocHOBI po3pobiieHol
Metoaukn BusHaueHHss HJIC cTBOPEHO MOCIIAHO-TIPOMUCIOBHIT KOMILIEKC, 10 A03BoJsie BukonyBatn TIG ta PAW 3BaproBanist 00'cKTiB
31 crasieii Ta CIUIaBiB 3 MOMKJIMBICTIO BU3HAYEHHS OJIEP/KYBAHOTO B PE3yJILTaTi HANPyKeHo-1ehopMoBaHoro crany ux o6'exris. CropeHi
MeToaMKa Ta 00JIaTHAHHS MOXKYTh 3aCTOCOBYBATHCS /ISt HepyitHiBHOTO BusHayeHHs HJ[C mpocTOpOBMX KOHCTPYKINN 3i cTasell i criasis.

Kimouogi cioBa: Hanpyskerno-aedopMoBanuii cTam, HepyHHIBHUI KOHTPOJIb, M poBa Kopessiiis 3o6paskens (DIC), masepre 3BapioBanist.
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OITHIOBAHHSA BOTHECTIAKOCTI BOTHE3AXUIIEHUX 3AJII3OBETOHHIUX KOHCTPYKIIIA (c. 53-61)

A. 1. KoBasbos, P. P. Ilypaenko, 0. A. Orpou, B. I. Tomenko, H. B. Pamkesuy, E. E. Illoaokos, M. B. Ilixropuuit,
H. M. 3oiotoBa, O. I0. Cynpyn

P03pobiieHo cKiHvYeHO-eeMeHTHY MOJENTb /U TEIUIOTEXHIYHOTO PO3PaXyHKY BOTHE3AXWINEHOTO 3ai300€TOHHOTO MEPEKPUTTS, sIKa
MpU3HAYEHA Il OLIHIOBAHHSI BOTHECTIHKOCTI BOMHE3aXUIEHUX 3a/1i300eTOHHUX KOHCTPYKIiA. OcobauBicTio Mozesi € npaBuibHuil BUGip
THIIB TETIO0OMIHY B TIOPOKHMHAX 3aTi300€TOHHOTO TIEPEKPUTTS. 3aCTOCOBAHO AJITOPUTM, IO BKJIIOYAE EKCTIIEPUMEHTATBHI Ta PO3PaxyHKOBI
MPOIEeyPH TIPY BU3HAYEHH] BOTHECTIHKOCTI BOrHE3axXMIEHNX 3a/1i300eTOHHIX KOHCTPYKILiit. ChopmyrboBati MOYaTKOBI, TpaHUUHI YMOBU



npu nobyaoBi Mozesi, obrpyHToBani Tersiodizudni BracTuBocTi Marepianis. [IpoBeeHo TEIIOTEXHIYHUIT PO3PaXyHOK BOrHE3aXUIIEHOTO
6araTomyCcTOTHOTO 3a/Ii300€ TOHHOTO TIEPEKPUTTS B yMOBaX BILIMBY MOKexKi. [[POBEIEHO TIEPEBIPKY a/IEKBATHOCTI PO3POOJIEHOT CKIHUEHO-€eJTe-
MeHTHOI MofiesTi. BetanoBiieHo 3a10BibHY 301KHICTD €KCIIEPIMEHTATBHIX Ta PO3PAXYHKOBUX TEMIIEPATYP 3 TOUHICTIO 10 10 %, 1110 33/10BOJIb-
HA€E IHXKEHEePHI Po3paxyHKU.

Po3pobiiena Mogesb 03BOJISIE POBOAUTH OIIHIOBAHHS BOTHECTIHKOCTI BOTHE3aXMIEHNX 3a/1i300€TOHHUX KOHCTPYKIH. TakuM 4uHoM,
€ MIJICTaBK CTBEPUKYBATH, 110 PO3p0OJIeHa MOJIETb MOJKE YACTKOBO ab0 MOBHICTIO 3aMiHUTH €KCIIEPUMEHTABHE OIIHIOBAHHST BOTHECTIKOCTI
[pK yMOBI PABUIILHOCTI MOOY/I0BY Ta 3a/laBaHHs! TAPAMETPIB MOZEJI.

KiiouoBi cii0Ba: BOrHecTiiiKicTh KOHCTPYKILii, TEMJIOTEXHIYHINA PO3PAXyHOK, 3a/1i300€TOHHI KOHCTPYKILiT, BOTHEe3aXUCHe MNOKPUTTS, OIli-
HIOBAaHHS BOTHECTIIIKOCTI.
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PO3POBKA IH®OPMAIIITHOTO 3ABE3NEYEHHS IMITAI[IITHOTO MOJIEJTIOBAHHS MPOIECY JIE@OPMYBAHHS
KOPIHITEBOI IMMOJIMEPHOT INTACTUHU B KHUKKOBHUX BJIOKAX 3IUTHUX HUTKAMU (c. 62-73)

0. O. ITamox, I1. O. Kupuuok, €. B. llltedan, A. B. TiroB

OG6’ eKTOM JI0CIIIZKEHHS € polieck eOpMyBaHHs KOPIHIEBOT ITOJIMEPHOT IJIACTUHI apMOBAHOI CTIOKaMI HUTOK 3 TIOTIEPEHIM HATSATOM
B KHIKKOBUX OJTOKAX 3IMMTHX HUTKaMU. I1pOBeIeHi aHAIITHYHI Ta eKCTIepUMEHTATbHI TOCIIIPKEHHST IPYHTYIOThCS HA 3aCTOCYBAaHHI METOMKN
pospobuens imiTaiiiinoi Mogesi nporecy aedopmyBas KiaeioBoi moaiMepHol maactuin. OCHOBHE TIPUIYIEHHST AOCIHKEHHS MOJIsIrae
B TOMY, 1[0 BUKOPHCTAHHsT iHPOPMAIIHHOTO 3a0e31eUeHH s iMITAIlITHOrO MOJIETIOBAHHSI CIIPUSTUME YIOCKOHAIEHHIO KOHCTPYKTHBHO-TEXHO-
JIOTIYHUX MapaMeTpiB KOPIHIEBOI YaCTHHU KHIKKOBUX OJIOKIB 3ITUTHX HUTKaMU. [[bOoro HeMOKJIMBO JOCATHYTH Ge3 aHasli3y Ta IeKOMIO3HUILT
TEXHIYHOI CHCTEMH KHIDKKOBOTO 6JI0KY, Kiacugikauil mijgcucreM it omucy iX y Buji CKiHYeHOI CyKyITHOCTI KJIaciB Ta 3Bs13KiB MK HUMU. 3a-
MPOIIOHOBAHO METOMKY BU3HAYCHHS MEXaHI3MY B3a€MO/IIT eJIeMEHTIB KOPIHIIEBOT YaCTHHU KHIKKOBUX OJIOKIB 31muTHX HUTKamu. [Tokasamo,
110 BaJIMINKOBA IMKJIuHa e opMallist KIeiioBOl IaCTUHMU Ta CTIOKIB IMIIAHTOBAaHUX HUTOK 3aJI€KUTD BiJl MII[HOCTI 3B’I3KiB MiK eJieMeHTaMU
3’etHaHOl CTPYKTYpH MartepiasiB. Takok BOHA 3aJI€KUTh Bi/l YMCJIa IUKJIIB IUCKPETHUX HABAHTAXKEHb HEOTHOPIHNX 32 PO3MIPHUMM ITOKA3HU-
KaMm¥ i MictieM ix npukaaganst. [le 38’s13aH0 3 THM, 1110 B CTPYKTYPY KJAEHOBOI IJIACTHHU JIMITE YACTKOBO IMIIJIAHTOBAHO CTIOKU 3HIMBAIBLHUX
HUTOK, 1HIIA K YaCTHHA, SIKA CKPIILTIOE (haibili 301MTUTIB, 3HAXOAUTHCS 32 MEKAMU KJIEHOBOI TJIacTHHI. BUsBIEHO BIUINB IIUKJTIYHIX HABAHTA-
JKEeHb MPUKJIAJEHUX T PISHUM KyTOM 110/10 cTiOKiB HUTOK. KyTOoBa po36ikHicTh KOMMBAETHCS Y BUTaAKy 3actocyBanus kieio [TBAT 151C
B Mesxkax 0,735-0,907, a repmokieio Technomelt GA3636 0,913-0,940. Pospobiena iMiTartiiina Mojiesnnb mpoiiecis gedopmyBatis KOPiHIIEBOT
MOJIIMEPHOT TIJTACTHHY ZI03BOJISIE BU3HAYNTH MEXaHi3M B3a€MOJIi1 €JleMEHTIB KOPIHIIEBOT YaCTHHK KHIKKOBUX OJIOKIB Ta MIPOTHO3YBATH JI0B-
roBivuHiCTH BUPOOY.

KuouoBi caioBa: iMiTaliiiina Mozesb, Kopiniesa KIeiioBa IacTuHa, IMIJIAaHTOBaHi CTIOKM HUTOK, IMCKPETHI HABAHTasKEHHS,
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BU3HAYEHHA EOEKTUBHOTO PE;KUMY POBOTH CUCTEMH ITIPOMUBAHHA MOJIOYHOT JITHIT JOIJIBLHOI
YCTAHOBKHMU (c. 74-81)

A. II. Iaxiii, E. B. Axies, A. I1. Iamniii, S1. M. Kortko, P. B. Koninuyk, €. M. JliBomenko, O. M. Yekan, C. M. Hazapenxo,
JI. II. JliBomenko, JI. M. YckoBa

3acTocyBaHHs COCO6IB €EKTUBHOTO OUMIIEHHST MOJIOKOTIPOBITHNX IUISXIB JOIIBHIX YCTAHOBOK — II€ BKJIMBHI IIISIX MOKPAIIEHHS
SKOCTi MOJIOKA Ta Ii/[BUIEHHS IPOYKTUBHOCTI MPaIli y MOJIOYHOMY TBAaPUHHUIITBI.

OG6’€KTOM JIOCIIKEHD CJIYTyBajia CHCTEMa TIPOMUBAHHSI MOJIOYHOT JIHIT Z10IJIBHOT YCTAHOBKH 3 BEPXHIM MOJIOKOITPOBOJIOM.

Tax BupinryBasacs mpobseMa parnioHaJbHOTO BUKOPUCTAHHS €HEpPropecypeiB Mpu 3iilicHeHH] persiaMeHTHOT orepaitii — IpOMUBaHHS
JIOLIbHOI yCTaHOBKH.

ExcriepumenTanbii gocaiukers Oy nposeseni 3a manoM bokca-Benkina apyroro mopsaky st 3 hakropis (IMBUAKICTD PYyXy MHIO-
4oro pozyuHy V, Temreparypa MUIOUOTO po3unHy 1, TpUBaICTh (asu IPONoTicKyBaHH: ¢). [Ipu 11boMy BUKOPHUCTOBYBaBCS MaTeMaTUYHUI
arapar IIaHyBaHHsST 0araTo(akTOPHOTO eKCIIEPUMEHTY 3a D-ONTUMATBHIM TJIAHOM.

BcraHoBIIeHO, 1110 31 36iIBIIEHHSIM MIBUAKOCTI PyXy MHIOYOTO PO3YMHY Ta TEMIIEPATYPH, & TAKOK TPUBATIOCTI (hasi MPOIOIICKYBaHHS,
KIJIBKICTB MIKPOOPraHi3MiB Ha IOBEPXHSIX BY3JIB I eJleMEHTIB MOJIOKOIIPOBiZHOI JiHii 3MeHIIyeTbesl. MoJjiouHi JIiHil /10i/IbHOI yCTaHOBKHU
3 Oy/Ib-SIKOTO MaTepiasry Kpalle O4rIaioThest Oibin rapsuumM MuiiHiuM posuntoM (40 °C), wix xomoanum (20 °C). Tak, pu ounieHHi po3uu-
HoM 40 °C crasi Hep:kaBiloUuoi Ta aJIOMIHII0 XapUOBOTO 3MEHIIIEHHS MiKPOOPraHi3MiB CTAaHOBUTD 4,3 pa3i, ckia — 4 pasu, rymu — 4,7.

CyTb mociay mossirajga y BCTAHOBJIEHHI 3aKOHOMIPHOCTEH TIPH OUNIIeHHI MOJIOYHOI JTiHii 3 PI3HUX MaTepiais.

Busnaueno BIUIMB peXKMMHUX MapaMeTpiB (IIBUIKOCTI PyXy MUIOYOTr0 po3uuny V, itoro remneparypu T ta TpuBasiocti ha3u NpomosicKy-
BaHHJ ) Ha €HEPTOBUTPATH JOLIBHOI yCTaHOBKH E.

Bupineno xoMpomicHy 3a/1auy parioHatisaiii pesKuMiB TIPOMUBAHHS MOJIOYHUX JIHIl [01/TbHOI YCTAaHOBKH. Tak, OTprMano paiionasib-
HI peKUMHI 1apamerpu cuctemu npomuBanus: V=24 wm/c, T=38,2 °C, ¢=3,2 xB. Ilpn nnx napamerpax Kpurepii ontumisailii J0piBHIOIOTH:
N=79 Ttuc. KYO/CM3, 0=23,3 1, E=8,08 kBr-roz.

Kio4oBi ciioBa: 10i1bHe 061aIHAHHS, TIPOLIEC OUUIIEHHS, TPOMUBAHHS MOJIOKOIIPOBO/LY, BUTPATH BO/M, EHEPIOBUTPATH.



