Pe3iome

ITpuxoaeko A.A., Cepxo O.IL
YUCIIEHHOE MOJIEJIMPOBAHHE CBOBOIIHOTO KOHBEKTPIBHOI‘ O IBHXXEHH B
JBVMEPHBIX 3AMKHYTBIX OBJIACTAX m’omaoni,ﬂdﬁ QOPM bl

Jlis Hectea0BANES. PA3BHTHS BHYTPEHHEX CBOGOIHBIX lconnemnnulx TedeHHH npRMCHENnbI
ypasnenus sueprin W ypasuenus Hasne-Crokea B npnﬁ;mxen- l‘§yccm|ecn Ilpn pewennn
HCXOAHBIX ypaBHenwii B QRINGECKAX HEPCMERHBIX NPUMEHEH m.-ron ucwyccnuunoll CRKHMAEMOCTH.
JIMCKPETH3AIMA CHCTEMBI YPABHEH T BLINO/THERA METOIOM xoirrpom.nm 00LemMoB,

Kmiouegsie croea; cBoboHas KOHBEKIMA, ypaBHeHHs byccrnecka, 4ieieHHbIe METO/IbL.

Prihodko A.A., Serko O.P.
NUMERICAL MODELING OF FREE CONVECTION MOTION IN TWO-DIMENSIONAL CLOSED
REGION OF ARBITRARY SHAPE

It was applied the equation of energy and Navier-Stokes equations in Boussinesq approximation
to study the development of internal free convection flows. The method of artificial compressibility was
applied for solution of the primary equations in physneal variables. Discretization of the system of
equations is executed by control volume method. ‘

Keywords: free convection, Boussinesq equation, numerical niéihods.

ﬂmmhcnxo AA.
0 3HAYEHMAX KPUTHYECKOI'O YACJIA MAXA HABEIAIOILEIO ITOTOKA ITPH
TPAHC3BVKOBOM OBTEKAHHUU ADPOJIMHAMUYECKHX TTPODUIIEN

[IpoBeneno mapamMerpaveckoe HecjegoBanne Bananus wnees Maxa nesosMymenHoro noroxa,
YIJI0B aTaKu # HOPMBI AIPOAHHAMBHECKOro NPodHIAN HA BOIHNHKHOBENHE JIOKATLHBIX CBEPXIBYKOBLIX
30§ B I03BYKOBBIX MOTOKAX, PAceTn BLINOIHEHB! HA 0CHOBE THCICHROIO PEIICHHA HeCTAHHOHAPHBIX
ypasuennii Harbe-Crokea, ocpeawennsix no Pelinonsacy. Jna npodmwin NACA 0012 noayuena
JABHCHMOCTL  JUIN | KPRTHYECKHX “rmees Maxa HeBOIMYMEAHOIO HOTOKR OF YIJIOB AaTaKH.
Anasmsnpyeres sausune popmst npoduias w uncaa Peilinonnaca na 3Hauenne KPATHIECKOr0 YHCIA
Maxa HeBOIMYIIEHHOr0 IOTOKA NPH HYJIEBOM YIJIe ATAKK, :

Kmoueswie cnosa: TpancisykoBoe obrexanie npod)nml kpATHYecKoe Yrcno Maxa, uHCIeHHOE MOJCHHPOBa-
nue, ypasuenne Hasse-Crokea.

Pilipenko A.A.
ABOUT CRITICAL MACH NUMBERS OF INCIDENT FLOW
AT TRANSONIC FLOW OF AEROFLOW

A parametric study of the influence of Mach numbers of unperturbed flow, angles of attack and
airfoil shape to the emergence of local supersonic zoncs in subsonic flows was carried out. Caiculations
are made based on the numerical solution of monstationary Navier-Stokes equations, averaged by
Reynolds. For the NACA 0012 profile the dependence of the critical Mach numbers of the unperturbed
flow from the angles of attack was obtained. The influence of profile shape and the Reynolds number
on the value of the critical Mach number of the unperturbed flow at zero angle of attack was analyzed.

Keywords: transonic profile flow, critical Mach numbers, numerical modeling, Navier-Stokes equation.
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Pern J1. A.
ASPOJIMHAMUKA POTOPA CABOHUYCA

TpecraBiienst pesy sTaThi TPeX THHOB BLIMHCTHTEILABIX IKCHEPHMERTOB 110 WIYHCHII0
AIPOJHHAMHIECKHX W IHEPreTHUECKHX XAPAKTEPHCTHK ABYX- H TpexonacTioro poropa Casonmyca. s
SHCICHROIO  MOACTHDOBANMS  RODOAURAMNKH  POTOPA NPAMEHSIOTCH  ocpeanerne mo Peitwoanacy
ypaesenus Hasuve-Croxea. Ilpn mozemposannn TypGyientiocn WCIOVIL3YETCH OAHONAPAMETPR eCKas
mnpdepenuuansnan Mogeas Typbysentnocrn. Pemenne cueremb HEXOHBIX ypaBHeRuil moyweno
TOCPEACTBOM HEABHOr0 KOHEIHO0-06BEMHOTO THCACHIOr0 ANrOpHTMA, KOTophiil Gasmpyeres na MeToje
HeKyccTBennol  cxumMaemocTi. Bumonmen apanu3 moss Tewewws BOKpYr poropa Casonmyca.
Buutesienbl 0CHOBHBIC CTAIRA DOPMRPOBAHNS BHXPEBOH CTPYKTYPHL. YCTAHOBACHO BIHSHNE THOTA
Peitnospaa w wodxpduumenton GLICTPOXOAHOCTH HA IHEpreTHHecKHe XAPAKTCPHCTHKH poTopa
Casonnyca.

Kntouesvie cnoéa: a3pojmHaMmika BETPOOHEPTETHIECKAX YCTAHOBOK, poTop CaBomWMyca, YHCICHHOE MOC/H-
POBaHWe, BHXPEBBIC CTPYKTYPHI.

Redchitc D.A.
AERODINAMYCS OF SAVONIUS ROTOR

The results of the three types of computational experiments to study the aerodynamic and
energy performance of two- and three-bucket Savonius rotor are presented. For numerical modeling of
aerodynamics of the rotor it is used Reynolds-averaging Navier-Stokes equations. In the modeling of
turbulence one-parametric differential model of turbulence is used. The solution of the system of
original equations is obtained by the implicit finite-volume numerical algorithm which is based on the
method of artificial compressibility, The analysis of the flow field around the Savonius rotor is carried
out, It was identified the main stages of the formation of vortex structures. The influence of Reynolds
numbers and specific speed coefficients on power characteristics of Savonius rotor was determined.

Keywords: aerodynamics of wind-energetic plants, Savonius rotor, numerical modcling, vortex structures.

"y

e Emicees B.J., Jlumwycon B.B. . :
HEKOTOPBIE 3AKOHOMEPHOCTH MPOXOXIEHHS DJEKTPHYECKHX TOKOB
B IHOOYIHOHHBIX CJIOAX CIIABO KOHIIEHTPHPOBAHHBIX DJIEKTPOJIMTOR

Ha ocuose Teopnu HOHOOGMeHA PACCMOTPENO’ MPOXOKACHIE HIEKTPHICCKHX TOKOB B /a0
KOHUEHTPHPOBARNLIX iekypounTax. [logyuennl anaanTHYeckne pemeHHs B NPOBEICH  AHAIN3
XapakTepucTHeckoro ypasnenns, Haliienn kauecrBennbie 3aK0HOMEPHOCTH NPOXOAKICHNA HOCTO-
AHHLIX ¥ MEPEMEHHLIX TOKOB B Aannoii cpejie.

Knioueewie cnosa: AEKTPOIIHTEI, HOHOOOMEH, AMCKTPHYCCKHE TOKH, ACHMTITOTHYICCKHE PEIICHHS.

Eliseev V.1, Davidson V.V.
SOME REGULARITIES OF PASSAGE OF ELECTRIC CURRENTS IN DIFFUSION LAYERS OF
Lo WEAKLY CONCENTRATED ELECTROLYTES

Based on the theory of ion'exchange it was considered the passage of electric currents in weakly
concentrated electrolytes. Analytical solutions are obtained and it was analyzed the characteristic
equation. It was found the qualitative regularities of passage of fixed and variable currents in this
medium. 2 Hi :

Keywords: electrolytes, ion exchange, electric currents, asymptotic solutions.
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Kubiur JLA., Jassuios B.W.
NMPUMEHEHME METOJIA CTATUCTUYECKHX UCTIBITAHME JUISI PACUETA OBJIVUEHHOCTH
MPUEMHWKA TETUJIA KOHIIEHTPUPOBAHHLIM IMTOTOKOM COJIHEYHOH DHEPI'MH

PACCMATPHBAETCH 331a4a TENJIONEPEHOCA B CHCTEME KOHUCHTPAUNH COMMEIHOTO HIAYHEHHS.
Ha Gasze o6obuientoli maTeMaTHueckoli MOJEIH NPOUECCA NPOBOAHTCS BbIGOP METOAA “HCAEHHOIO
pacuera. OGOCHOBLIBAETCA WCNOALIOBAHUE METOAA CTATHUCTHHECKHX HenuITAHUi, Kak uanbosee
1eaeco0fpasHoro NpH petennH 10A06HBIX CneuH(HILCKIX 3212 JYIEBOT0 TenaoobmMeHa.

Knloueevie croga: COMHCUHbIA KOHLEHTPATOP IHEPIUH, TyHeBOH TernooOMEH, MOJIGAH pacyera, METOj Cra-
THCTHHMECKHX HCIbITAaHUHA,

Knysh L.I.,, Davydov V.1.
APPLICATION OF METHOD OF STATISTICAL TESTS TO CALCULATION OF ILLUMINANCE OF
THERMAL RECEPTOR BY CONCENTRATED FLOW OF SOLAR ENERGY

The problem of heat transfer in the system of concentration of solar radiation was considered.
Based on the generalized mathematical model the selection of method of numerical calculation was
carried out. It was substantiated the use of method of statistical tests as the most appropriate in dealing
with these specific problems of radiation heat transfer, '

Keywords: solar concentrator of energy, radiation heat transfer, calculation model, method of statistical tests.

_ Aopamosckuii E.P., 3arunii O.A.
MATEMATHYECKOFE. MOJIEJMPOBAHKE TOPOJICKOM TIOAICTHIAIONIEN TOBEPXHOCTH B
PACYETAX PACTIPOCTPAHEHHS BO3JIYIUHBIX 3ATPSIBHEHWH

JInR  pewieHHst 3a4ay  PacnpocTpaHeHwus Jarps3Hennii M, B HACTHOCTH, GHOSOrHMeCcKHX
NOMIOTANTOB, B BOIAYWHON Cpee TOPOAOE, BAKHOE 3HAUEHHe MMeeT (OpMA 'MOACTHAAIOMMX
nosepxwocteii. [Ipeasaraercst onpelenennas MaremaTHueckas Moaeab n3obpamennss  3Toit
NOBEPXHOCTH B BHAE HADOPA HEKOTOPBIX CTAHAAPTHBIX KOMOHHHPOBAHELIX (pyHKuUMEL, yAOOHBIX AJs
HCNOAB30BAHMS. :

Katoueswie cro6a; IKONOTHA Cpeiibl GONBLUIMX TOPOJIOB, PACMPOCTPAHEHHE MOMIOTAHTOB, NOACTHIAIOWAA NO-
BCPXHOCTh, MOAC/HPOBAHHKE.

Abramovskiy E.R., Zagniy O.A.
MATHEMATICAL MODELING OF TOWN UNDERLYING SURFACE IN CALCULATION OF AIR
POLLUTANT DISTRIBUTION

To address the problem of pollution and, in particular, biological pollutants in the air
environment of towns, the form the underlying surface is important. It Was proposed a mathematical
model of the image of the surface in the form of some standard set of combined functions that are easy
to use.

Keywords: ecology of environment of big cities, pollutant distribution, underlying surface, modeling,
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Pycakosa T.U.
PACYUET BUXPEBBIX CTPYKTYP U 110Jis1 CKOPOCTEH
- [TPU OTPBIBHOM OBTEKAHHWH TOHKOTO MPO®WJIA

PaccmoTpena 3aaada (OPMHPOBAHMS HECTALMOHAPHOIO TEUEHHS BOKPYF MJIACTHHBI NpH ee
00TeKAHHN MOTOKOM WaeanbHol Hecxumaemoil muakocTu. Ha ocHOBe meroaa AHCKpeTHBIX BHXped
CO31AH ANTOPHTM W NPOBEAeHbI YHCJICHHBIE PACYETHI BHXPEBLIX CTPYKTYP M M0Af CKOpocTeli mps
orpbiBHOM ofTekanuu naacTHuikH. MceieaoBanbl CHMMETPHYHBIE H HECHMMETPHYUHBIE CTPYKTYPS!
TedeHus, MX 0o0pazoBaHMs B 3aBHCHMOCTH OT yraa artaku. [lpeacraBiennbie pe3yasTaTsl
HOATBEPAAAIOTCH KAK IKCACPHMEHTAABHBIMHA AAHHBIMH, TAK H PACHETAMH ADYIHX ABTOPOB.

Kniouegwie cio8a: METOJL TMCKPETHBIX BHXPEH, OOTCKAHHE NIACTHHKH, CHMMCTPHUYHbBIC W HCCHMMETPHYHES
BUXPEBBIE CTPYKTYPhL

Rusakova T.1.
CALCULATION OF VORTEX STRUCTURES AND VELOCITY FIELD
AT DETACHED FLOW AROUND THIN AIRFOIL

The problem of the formation of unsteady flow around a plate at its flow by ideal
incompressible fluid is considered. Based on the method of discrete vortices the algorithm was created
and numerical calculations of vortex structures and the velocity field at detached flow around the plate
was carried out. Symmetrical and unsymmetrical structures of flow, their formation, depending on the
angle of attack, were investigated. These results were confirmed both the experimental data and
calculations of other authors.

Keywords: method of discrete vortices, flow around a plate, symmetrical and unsymmetrical vortex struc-
tures.

['youn OM.
MATEMATHYECKOE MOJAEJIMPOBAHUE TETLJIOBLIX MPOLIECCOB
B OBJIACTAX 3 IOJABWXHbIMH 'PAHULIAMH

Paspaforansl  MaTeMaTHYECKHE ‘iml)‘xiqnu_jl rpiuuqe;;kﬁ BRJKHLIX TEMJOBLIX NpPOUECCOB B
0GAACTSX € NOABMAHBIMH . I PARKUAMH, A TAKKE TEXHOJOTHYECKH CMEKHLIX ¢ HHMH MpoHeccos
nporpesa. PemeHHs COOTBETCTBYIOUIMX KPAEBBIX 3824 TeNJIONPOBOAHOCTH NOJYYEHb! ¢ NOMOLILIO
METO0S  MAJIOr0 [AapPAMEeTpPa, CTeNeHHSLIX pPRaoB #  KoHewnniX pasuocredi, [lposenenwss
nApaMETPHYECKHE HCCIIOBAHHS, HA OCHOBE KOTOPHIX YCTAHOBJEHbLI GCHOBHbIE 3AKOHOMEPHOCTH
NPOTEKAHHUS NIPOLECCOB. i ‘ \

Kniouegsie cro6a: TENNOBLIC IPOLECCH, MOABHKHLIC IpaHuiibl, 3a1aya Credana, METOILI MAJIOTO NapaMeTpa
¥ KOHEUHBLIX PasHOCTEH.

Gubin O.1.
MATHEMATICAL MODELING OF THERMAL PROCESSES
IN REGIONS WITH MOVING BOUNDARIES

A mathematical model of the technically important thermal processes in regions with moving
boundaries, as well as technology related processes of warming-up are developed. Solutions of
corresponding boundary problems of thermal conductivity are obtained using the small parameter
methods, power series and finite differences. It is conducted the parametric study, on the basis of which
the basic regularities of process behavior are determined. :

Keywords: thermal processes, moving boundaries, Stephan problem, small parameter methods and finite dif-
ferences.
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BU\.UHI\I T.?vi.
MATEMATHYECKOE MOEJIHPOBAHUE W HUCCJIEIOBAHHE PELIEHWH 3AJIAM
TEIJIOTIPOBOIHOCTH JUIs1 COCTABHBIX TEJ C YYETOM TETUIOBOM (ITAMSITH»

Mpeacrasaensl W NPOAHAIHINPOBAHBI aHAIHTHYECKRE pemieHus ypaBHeHn#H
TeNJA0MNPOBOAHOCTH THIEpboaAnYecKora ¥ uHTErpo-anddepesuHansHoro THIA NPy NY/ABCALHOHHOM
peAHMe HArpeBa TBEPALIX TeJ. IlpoBeeH CPABHHTEAbHBIH AHANN AHAJHTHYECKOT0 M “HCICHHOTO
pelucHnii 3a1a4 HArpesa MHOTOCA0IHON NIACTHHB ¢ YIETOM TeIUI0BOl NaMsaTH. -

i
Knioueabie cA06a: TEIIONPOBOAHOCTb, THIIEPOOIMHECKOE M puHrerpo-aHdiepeHIManbHOe yPABHCHHC, MyJibia-
LUMOHHBI PEKUM HarpeBaHus, Teru0Bas namMsrh, MHOIOCJIOMHAA MJ1aCTHHA.

Bosenko T.M.
MATHEMATICAL MODELING AND INVESTIGATION OF SOLUTIONS OF HEAT-TRANSFER
PROBLEMS FOR COMPOUND BODIES WITH ACCOUNT OF THERMAL “MEMORY"

The analytical solutions of hyperbolic and integro-differential type of heat equations at
pulsation mode heating of solids were presented and analyzed. A comparative analysis of the analytical
and numerical solutions of problems of heating a multilayer plate with a view of the thermal memory
was carried out.

Keywords: heat conduction, hyperbolic and integro-differential equation. pulsation mode heating, thermal
memory, multilayer plate. By

e

' . Cosun 10.A. ’ i
K BOMPOCY O ®A30BOM IOOEKTE [1YJIbCUPYIOUEH TETUIOOTIAYH

PaccMoTpeHbl BONPOCHI TenncoGMeHa Mealy CTCHKOH TPYOLI B TYpOYJeHTHLIM TeueHuem
AHAKOCTH NPH TyAbcaLuax “ckopoetu. TTokasano, 4o CHHKCHHE TENJ0OTAANH MPH MyJbCALHsX
CKOPOCTH MAJIOI YACTOTH! MOMKeT SLITH 0OBSICHEHO CABHIOM (a3 Mexay KoaeGaHHsiMH CKOPOCTH H
TEMAEPATYPHOro HAMOPA " 'OT 7 CTEHKH K  AHAKOCTH. Jins  npespamieHust ITOro. Ipdexta B
OOKHTENbHbIH APEANOKEHO HCMONL3OBATL TENN0BOE HATPYACHHE, KOTOPOE MEHSIETCsl ¢ Teuennem
BpeMenH 110 3aK0HY, 3aBHCsLIENY 0T ‘opmbi Kosiebanuii CKOPOCTH.

Kuioueeole cioea: HECTaLMOHapHas nepejaya renia, TypoyJIcHTHOE TCHEHHE B TpyOe, ny/ibCaLuH CKOPOCTH U
TernooTaaya, (hasossit afupexT renaooTAa M.

Sozin Yu.A.
TO QUESTION OF PHASE EFFECT OF PULSATING HEAT EXCHANGE

The problems of heat transfer between the pipe wall and turbulent fluid flow at velocity
pulsations were examined. it way shown that the reduction of heat transfer at low-frequency velocity
pulsations can be attributed to the phase shift between fluctuations in velocity and temperature
pressure from the wall to the liquid. To turn this into a positive effect it was suggested to usc the
thermal load, which varies with time under the law, which depends on the form of velocity
fluctuations.

Keywords: transient heat transfer, turbulent flow in pipe, fluctuations in velocity and heat transfer, phase ef-
fect of heat transfer.
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JlaGyrkuna T.B. 1
METO/1 OJITOCPOYHOI O NMPOrHO3A MEXAHUYECKUX KOH®JIMKTOB MEXTY
OPBUTAJIbBHBIMU OFBEKTAMU C KOPPEKTUPYEMBIMH TPAEKTOPUSIMH

TMpeanoaen d(pPexTHBHbIl, N0 COKPAEHHIO 3aTPAT BPEMEHH HA  pacueThl, METOA
A0JTOCPOUHOTO MPOrHO3HPOBAHNS MEXAHHYECKHX KOHPAHKTOB (COAMMmenNii HA paccTosHKe, OnacHoe
¢ TOYKH 3pEHHS BOSMOKHOCTH BOSHWKNOBEHMS CTONKHOBEHHI) OPOHTANLHBIX Ted, TPACKTOPHM
KOTOPBIX KOPPEKTHPYIOTCSI MO HeKOTOpbIM mapamerpam. MeToa npeaHasHAwen AAs nporxosa s
SHAHMAX IAAMMPOBANMI PAIBHIMHA  MHOT0IJEMEHTHOr0 MHOKECTBA YNPABJASEMBIX OPOHTANLHLIX
00LeKTOB.

Knioueevie crosa: 0p6wranbnuc TCAQ, MECXAHHYCCKHE KOH(‘NIHKI‘H, NPOrHO3HPOBAHHKE, CHCTEMA GezornacHoc-
TH.

Labutkina T.V.
METHOD OF LONG-TERM PREDICTING OF MECHANICAL CONFLICT OF ORBITING BODIES
WITH ADJUSTED TRAJECTORIES

An effective, in means of reduction of the amount of time required for calculations, method of
long-term predicting of mechanical conflict (approaches for a close distance, dangerous from the
standpoint of the possibility of collisions) of orbiting bodies, the trajectory of which is adjusted
according to some parameters, was suggested. The method is designed to forecast the problems of
planning of development of multiple sets of managed orbiting objects.

Keywords: orbiting bodies, mechanical conflicts, forecasting, safety system.

Yncrax B.M.
[MPUMEHEHHWE SHEPTETUYECKOI O KPUTEPHS PA3PYUJ§HHH K UCCJIEJIOBAHUIO
[TPEJAEJBHOIO PABHOBECHS TINTIACTHHbDI, OCJIABJIEHHOH IlBOﬂKO[‘lEPHOIIMllECKOﬁ
CUCTEMbI TPEILIUH

C nomombio 3neprerudeckoro ‘kpurepun Jix. Cn mecaenyercst npejesbHoe paBHOBecHe
naoeKkoctn, ocaabacnuoil ABdfKONepHOAMGecKoil cicremoit Tpeumu. IoayueHHLIe pe3yaAbTATH!
NOATBEPAACHBI PACHETAMH, KOTOPbIe ObLIH NPOBEIEHD! HA OCHOBE 0AHOBPEMEHHOI0 HCNOABL3OBAHNA
KPHTEPHEB PA3PYIUEHNS, OCHOBAHHLIX HA OTPHIBHOM M  CABHIOBOM  MEXaUH3MAX. Iposenen
CPABHHTEALHBIH AHAJIN3 ¢ HIBECTHBIMH PE3YALTATAMH, NOAYHEHHLIMH NPH NPHMEHEHHH KPHTEPHI,
KOTOPBIH YIMTHIBAET TONBKO OTPHIBHOI MEXAHHIM. :

Kniouesoie ¢106a: TPCUIHHBI, KDHTCPHH PaspyLICHHS, AHATHTMYECKME METOjIbl, MPEAC/bHOE PABHOBLCHE
11/I0CKOCTH.

Chistyak V.I.
APPLICATION OF FRACTURE ENERGY CRITERION TO INVESTIGATION OF
LIMIT EQUILIBRIUM OF A PLANE WEAKENED BY DOUBLE PERIODIC CRACK SYSTEM

Using the energy criterion of G. Sih the limit equilibrium of a plane weakened by double
periodic crack system was investigated. These results are confirmed by calculations which were carried
out based on the simultaneous use of criteria based on separation and shear mechanisms, A
comparative analysis with the known results, obtained with criteria which considers only the
separation mechanism, was carried out.

Keywords: cracks, fracture criteria, analytical methods, limit equilibrium of a plane.
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3enenckuii AT,
METOA ABOHHBIX TPHIOHOMETPHYECKHX PSI/IOB B AHAJIMTHYECKOH TEOPHH |
HETOHKHX OU3UMYECKH HEJIMHEMHBIX IMOJIOTMX OBOJIOYEK

PassuT MeTod ABOHHBLIX TPHIOHOMETPHYECKHX PSAOB B AHANHTHHECKON TEOPHH HETOHKHX
duswueckn wenwHeRRLIX noNorux 060104eK, KOTopasn Sasupyercs HA COYETAHHM MET0Aa PAIAOREHHN
nanpsukenno-aegopmuposannoro cocvosnus (HJAC) 8 paast no nonepeunoli KoopauHatTe npn
NOMOIH NOJAHHOMOB JIeKaHApa ¥ MET0/1a BOIMYINEHHH JHHEHHO ynpyrdx csoiicTs marepmaia o
NpHMEHEHHH BapuauuonHoro npuxuuna Peiiccrepa. Mccaenosano suyrpennee HAC neanweiino
yNpyrux nojaorux ofosouex npH HuIHHApPHYecKoM u3rufe ¢ y4eroM HYJeBOr0O H NEpPBOro
npubankenni 32 MATBLIM PH3HIECKHM NAPAMETPOM.

Knwoueevie carosa: HeroHkue 060JIOMKH, METOA BOIMYIIEHUH, HANPSXKEHHO-ACHOPMHPOBAHHOE COCTOSHME,
BAPHALMOHHEIE NPHHLIMIIEL, PSARL,

Zelenskiy A.G.
METHOD OF DOUBLE TRIGONOMETRIC SERIES IN THE ANALYTIC THEORY OF PHYSICALLY
NONLINEAR NONTHIN DEPRESSED SHELLS

Method of double trigonometric series in the analytic theory of physically nonlinear nonthin
depressed shells, based on a combination of expansions of the stress-strain state (SSS) in the series by
the transverse coordinate with the help of the Legandre polynomials and the method of perturbations
of linear elastic material properties and application of Reissner variational principle, was developed.
Internal SSS of nonlinearly elastic depressed shells at cylindrical bending, taking into account the zero
and first approximations for small physical parameter, was studied.

Keywords: nonthin shells, method of perturbations, stress-strain state, variational principles, series.

Ioman O."., Paxmasos C.P., Lilsafixa H.B.
MOJIEJIWPOBAHHE ITPOLIECCORB ITPECCOBAHHSI TPV
C MPUMEHEHMEM TEXHOJIOTMYECKOH CMA3KH

PacemoTpena ocecHMMETpPHYHAER 331343 0 ABYXCJIOHHOM TeueHHH palouyHXx cpel «Meraii-
CMA3Ka» B KOJLUEBOM 3a30pe o4ara AeOopMALHH MEeXKAY MaTPpHLEH U ONPABKOii B pAMKAX NPHHATOH
rHAPOAHHAMHYECKOH MOJean npouecca npeccosanus Tpyl. Boisicnen Xapaxrep pacnpeaesenns
AABJIEHHA MeTaanaa B ouare Aeq:opmauuu H KOHTAKTHLIX ulnpmmm HA NOBEPXHOCTH OLIPABKH, a
TAKAKE PaccyHTaHa o0as CHAA CONPOTHBJCHHA B Npouecce NPeccoBAHHS.

Kniouegote cao6a: TwjIpojMHAMHYECKas MOCNB TEHEHHA META/LIA, MPECCOBARKC TPYD, HAaNpAKEHUA B o4are
Aedopmanin, cmaska.

Goman 0O.G., Rahmanov S.R., Shvaika N.V.
MODELING OF PRESSING PROCESS OF PIPES
WITH APPLICATION OF TECHNOLOGICAL LUBRICATION

An axisymmetric problem of two-layer flow of working mediums of «metal-lubrication» in the
ring gap of deformation zone between the matrix and mandrel within the framework of hydrodynamic
models of the pipe extrusion is considered. The nature of pressure distribution of metal in deformation
zone and contact stresses on mandrel surface is clarified, and also the overall effect of resistance in the
process of pressing is calculated.

Keywords: hydrodynamic model of metal flow, pipe extrusion, stresses in deformation zone, lubrication.
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Paxmanor C.P., Hecrepyk U.T.
OCOBEHHOCTH TTPOLIECCA OBTEKAHWA ONIPABKH METAJUIOM HA MPOILIMBHOM CTAHE
' TPYBOINPOKATHOTQ) ATPETATA

TpuBenenb pesyIsTaThi HCCICA0BANUS TEXHOMOTHYECKOr0 POMECCd TPONMINBKH CIAOUINBIX
HUIHHAPWIECKIX 3ar0TOBOK B NOJIBIC IH/Ib3bI HA OCHOBE MOACAR IMAPONHNAMEYECKON AWAIOTHM.
Oupeesiensl IHEProCHAOBbLIE NAPAMETPLI W DYNKUHONAN 0cenoll CHIILI CONPOTHRIEHER. | ROTOKY
upomusacmoro  meraiia.  lpeatoxens: . yciopps  MERHMEIAUWE  PymKumonaa oceBoro
CORPOTHBICHAR B 04are AeopMaiiinn,

Knroueevie crosa: TMapoMHAMEYECKas MOETb TEHEHAA METAIA, NPOIIHBKA Tpy6, dyHukiumonan conporun-
JICHWSA, ONTHMH3ALHA.

Rahmanov S.R., Nesteruk 1.G.
FEATURES OF PROCESS OF METAL FLOW AROUND ARBOR
AT PIERCING MILL OF PIPE-ROLLING PLANT

The results of the study of technological process of conversion of solid cylindrical blanks into
hollow cartridge on the basis of hydrodynamic analogy model are presented. Energy-power parameters
and functional of axial force of flow resisting of conversional metal are defined. The conditions of
minimization of the functional of axial resistance in the deformation zone are proposed.

Keywords: hydrodynamic model of metal flow, .pipe conversion, functional of resisting, optimization.

Kpnns C.1., Cemencuxo E.B., bepman B.11.
YPABHEHME BEPHYJUIH JUIS HEYCT AHOBPIBIHEI‘OCH JABWXEHHS CYCIIEH3HM B TPYBAX

HMoaysen nepvuiif wnTerpaj n‘a‘epumumn.uut ypahnenlm THAPOMEXAHRKH CYCHCHIHE
oGobmennoe ypasuenne Bepuysum s myél‘lnonnnmcrocu AByxazmore noroxs & Tpybax, Kotopoe
YUUTHLIBACT NOTEPH THAPOAHHAMNMECKOr0 HAanopa, oGyulosnennuc HIMenennem napaMeTpos
ABWAEHUR mlcoc‘rn W TBepaoit ¢a3u Im ‘Bpesmenn.

EXR 4 LR

Kuioueswie crosa:, rﬁapqucxamma cyqlcn:;ﬂ#. nq:(tpu Hanopa, o&oneuue mn'c.tpana Bepnymm, asyxdias-
HbIH I0TOK.

Kril S.l..' Semenenko E.V.,, Berman V.P.
BERNOULLI EQUATION FOR TRANSIENT SUSPENSION FLOW IN PIPES

It was developed the first integral of differential equations of suspension hydromechanics - a
generalized Bernoulli equation for transient two-phase flow in pipes, which takes into account the loss
of the hydrodynamic pressure caused by changing of the parameters of motion of fluid and solid phase
in time.

Keywords: suspcnston hydromechanics, loss of pressure, generalization of Bemoulli equalmn two-phase
flow. -
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