CAMOJIETOCTPOEHUE

INPUMEHEHHUE KOHLEIIIWUHU BUPTYAJIBHBIX CUCTEM
JJIAA PEHHEHUSA 3ATAY OIITUYECKHUX
TPAEKTOPHBIX U3MEPEHUIT*

C.B.Maywikun, xano. mexun. nayxk, B.B.Ocunoe, xkano. mexH. Hayk;
C.b.Casunxun, kano. guz.-mamem. Hayk (“MATHU" — Poccutickuii
2o0cyoapcmeentvill mexronoeudeckull ynusepcumem umenu K.O. [[uonkosckozo)

[IpennokeH HOBBIN MOAXOA K M3MEPEHHUIO MMapaMeTPOB JIBIKCHHS JIETATEIbHBIX aIlllapaToB
ONTUYECKUMH METOAAMH, KOTOPBIM MO3BOJSAET CYIIECTBEHHO IMOBBICHUTH OTEPATHBHOCTH 00Opa-
OOTKHM PEe3ylbTaTOB H3MEPEHHIA.

Ki1ioueBble ci10oBa: TpacKTOpHBIE M3MEPEHUS, ONTUYCCKUN U(POBBIA JTOKATOp, BUPTYallb-
HBIE CHCTEMBI.

APPLICATION OF A VIRTUAL SYSTEMS CONCEPT FOR SOLUTION OF THE OPTICAL
TRAGECTORY MEASUREMENT PROBLEMS. S.V.Matsykin, Cand. Techn.Sc,
V.V.Osipov, Cand.Techn.Sc, S.B.Savilkin, Cand.Phys.-Math.Sc.

The authors introduce a new approach to measuring parameters of flying vehicle movement
by optical methods, which makes it possible to raise essentially efficiency of processing meas-
urement results.

Keywords: trajectory measurements, optical digital radar, virtual systems.
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CAMOJIETOCTPOEHMUE

METOJOJIOT'USA KOMIIVIEKCUPOBAHUA
BBIYUCIIUTEJIBHOI'O U ®PUZNYECKOI'O DKCIIEPUMEHTOB
B 3AJAYE NIEHTUO®PUKAIIUN ADPOANHAMUNYECKUX
XAPAKTEPUCTHK JIA

I'B.FOoun, ookm. mexu. nayk (“MATHU” — PI'TY umenu K.D. [{uonxkosckoeo)

Pazpaborana HOBasi METOJIOIOTHSI KOMIUIEKCHPOBAHHS TEXHOJIOTHH BBIYHACIUTENLHOTO U (U-
3MYECKOTO JKCIIEPHMEHTOB B MHTETPHUPOBAHHYIO CHCTEMY OOpabOTKH JaHHBIX, 00eCTeYHBaro-
M yropsioueHrne NHPOPMALMOHHBIX TOTOKOB B BHJI€ MAaTPUYHOW CTPYKTYpHI, a WH(pOpMa-
LIMOHHBIX CBSA3EH MEXKy MEMEHTAMU MaTEMaTUYECKON MOJIENIM — B BUJE AIIEMEHTAPHBIX CUCTEM
MIPUHATUS PEILICHUM.

KiroueBble cjioBa: Ka4eCTBO AT, KOMIIJICKCUPOBAHUC BBIYUCIIUTCIIBHOIO U (1)I/I3I/I"ICCKOI‘O OKC-
NEpUMCHTA, aJITOpUTMHU3alUd MECTOAUK MOACINPOBAHNA.

METHODOLOGY FOR COMPLEXATION OF COMPUTATIONAL AND PHYSICAL EXPERIMENTS
IN IDENTIFICATION OF AIRCRAFT AERODYNAMIC PROPERTIES. G.V.Yudin, Dr.Techn.Sc.

New methodology for complexation of computational and physical experiment technologies
into an integrated data processing system that provides ordering of data flows in the form of
an array pattern, and data connections among mathematical model components as elementary
systems for making decisions, has been developed.

Keywords: quality of aircraft engineering, complexation of computational and physical expe-
riments, algorithmization of simulation procedures.

AJIATITUBHOE YIPABJIEHUE YACTOTHO-BPEMEHHBIM
PECYPCOM KA B CETSIX CIYTHUKOBOJ CBSI3U
CTAHJAPTA DVB-RCS

A.A.I'enos, ookm. mexn. nayk, B.B.Ocunoe, kano. mexH. HayK;
C.b.Casunxun, xano. us.-mamem. nHayk (“MATU” — PI'TY um. K.O. [[uonkoeckozo)

Pa3zpaboTansl KpUTEpUH W ANTOPUTMBI ONTHMAIBHOTO aJaNTHBHOTO YITPaBIEHUS KOH(H-
rypanuell 4acTOTHO-BPEMEHHOTO pecypca KOCMHUYECKOTO armapara B CeTSX CBA3HM CTaHAapTa
DVB-RCS.

KuroueBble cjioBa: cmyTHUKOBas cBsA3b, cranaapT DVB-RCS, texnonorus VSAT, mHoromy-
yeBasi aHTEHHa.

ADAPTIVE CONTROL OF THE SPACECRAFT BANDWIDTH-TIME RESOURCES IN DVB-RCS
STANDARD SATELLITE NETWORKS. A4.4.Genov, Dr.Techn.Sc, V.V.Osipov, Cand.Techn.Sc;
S.B.Savilkin, Cand.Phys.-Math.Sc.

Criteria and algorithms for the optimal adaptive control of the spacecraft bandwidth-time
resources configuration in DVB-RCS standard communication networks have been developed.

Keywords: satellite communication, DVB-RCS standard, VSAT technology, multi-beam
antenna.
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AOBUTATEJIECTPOEHWE

METO/Ibl ONNPEJAEJIEHUSA NOIPETHOCTENA UBMEPEHUI
P CTEHAOBBIX UCIIBITAHUSAX I'T/

B.IIlonos, ooxm. mexn. nayx;, B.H.Haconos, xano. mexn. HayKk
(“MATH” — PI'TY umenu K.D. [[uonxkosckozo)

PazpaboTrana Meromuka OnpeneneHus MOTPEITHOCTEH W3MEepPEHUH MPU CTEHIOBBIX HCITBITA-
HUSX Ta30TypOMHHBIX aBUTaTenel. [IpuBeneHHbIe pe3yapTaThl UCCIETOBAHMS SIBIISTIOTCS COCTAB-
HOHM 4YacThIO METPOJOTHYECKOTo 00EeCIeueHus] CHCTEMbl M3MEPEHH WMHUTAIIMOHHBIX CTEHIOB
ucneitaguit I'TII.

KiroueBble c10Ba: CTEH/I0BbIE UCIIBITAHUS, ITAPAMETPBI, TOTPEITHOCTH U3MEPEHUH.

METHODS FOR DETERMINATION OF MEASUREMENT ERRORS DURING BENCH TESTING
OF GAS TURBINE ENGINES. V.G.Popov, Dr.Techn.Sc, V.N.Nasonov, Cand.Techn.Sc.

Technique for determination of measurement errors during bench testing of gas turbine en-
gines has been developed. Presented results of investigation are a component of metrological
assurance for a measuring system of simulation test benches for gas turbine engines.

Keywords: bench tests, parameters, measurement errors.

METOAUKA OHPEIAEJEHUA TENNVIO®OUZNYECKUX
IHAPAMETPOB, BJIUAIOIINX HA OTHOCHUTEJIBHYIO
INTYBUHY OXJIAKIAEHUSA JIOITATOK I'A30BbIX TYPBUH

B.I ITonos, ooxm. mexu. nayx, A.B.Bukyaun, kano. mexu. Hayx,
H.JI.Apocnasues, xano. mexu. nayk, B.A.Hecnoea
(“MATH” — PI'TY umenu K.3. I[[uonxkosckozo)

HpOBCZ[GH aHaJIn3 BJIMAHWA Ta30JMHAMHUYCCKHUX, TeHHO(bI/I?:I/I‘lCCKI/IX 1 r€OMETPUICCKUX Iapa-
MCTPOB Ha OTHOCUTCIIbHYIO FJ'IY6I/IHy OXJTAXKACHHUA B KaHAJ1aX CIIOKHOM KOH(bI/II‘ypaHI/II/I JIOIIaTKu

TypOUH.
KiroueBble ciioBa: jionarka TypOUHBI, TEIO(GU3NYECKHE TTapaMeTpbl, OTHOCUTENbHAS TITy-
OuHa OXJTAKICHUS, KOd(DPHUITUSHT TEITOOTAaYH.

TECHNIQUE FOR DETERMINATION OF THE THERMAL-PHYSICAL PARAMETERS AFFECTING
RELATIVE COOLING DEPTH OF GAS TURBINE BLADES. V.G.Popov, Dr.Techn.Sc;
A.V.Vikulin, Cand.Techn.Sc; N.L.Yaroslavtsev, Cand.Techn.Sc; V.A.Chesnova.

The analysis of effect of gas-dynamic, thermal-physical and geometrical parameters on the re-
lative depth of cooling in channels with complex configuration of the turbine blade is carried out.

Keywords: turbine blade, thermal-physical parameters, relative depth of cooling, heat trans-
fer coefficient.
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BJIUAHUE KOHCTPYKTUBHO-TEXHOJIOI'MYECKUX
DPAKTOPOB HA ITPOYHOCTHBIE XAPAKTEPUCTUKHU
JIOITATOK TYPBOMAIINUH

B.I'Ilonos, ookm. mexu. nayx (“MATH” — PI'TY um. K.D. [Juonkoeckozo),
A.B.ITunonyno, xano. mexu. nayk (000 «CII “AJIBCTOM Ilaysp Yuumyp6o»)

[IpuBeneHb! pe3ysbTaThl UCCIICAOBAHUS BIMSHUS BEJIMYMHBI YIVIa KOHTAKTHBIX ITOBEPXHOC-
Tel OaHIaKHBIX AaHTUBUOPALMOHHBIX MOJOK Ha MPOYHOCTh OaHJaKUPOBAHHBIX PAdOYMX JIOMA-
TOK TypOOKOMITpeccopa.

KuroueBble ciioBa: TypOOKOMITpECCOp, JIONaTKa, IPOYHOCTh, OaHa)KHBIE MOJIKH.
THE INFLUENCE OF DESIGN-AND-PROCESS FACTORS ON THE STRENGTH CHARACTERISTICS
OF TURBOMACHINE BLADES. V.G.Popov, Dr.Techn.Sc; A.V.Pipopulo, Cand.Techn.Sc.

Results of investigation into the influence of contact surfaces angle of shroud vibratory plat-
forms on the strength of turbine compressor shrouded blades are presented.

Keywords: turbine compressor, blade, strength, shroud platforms.

BOIMNMPOCbHLI TEXHOJIOTINK

OCOBEHHOCTHU U3IrOTOBJIEHUS TEIJIONMPOYHOM
IMPOBOJIOKHA U3 AJIIOMUHUEBBIX CIIJIABOB
THUIIA MEXAHUMYECKOH CMECH

Al Ilempoe, ookm. mexu. nayk, B.H.Tapapeiukun, xano. mexH. HayK,
B.B.benouepxoseu, kano. mexu. nayk;, H.B.Epemees;
B.B.Epemees, kano. mexn. nayk (“MATH” — PI'TY umenu K.D. [uonkosckozo)

PaccMmoTpeHbl BO3MOXKHOCTH IIPOM3BOACTBA IIPOBOJIOK MaJIbIX CEYEHUI Ha OCHOBE JHCIIEpC-
HO-YIIPOYHECHHBIX AJTFOMUHHEBBIX CIIABOB. YCTAHOBJICHO BIIMSHHE CIBUTOBBIX jedopmanuii Ha
CTPYKTYPY 3arOTOBKH, YTO ITO3BOJISIET NIOJYUYUTh BBICOKUI KOMIUIEKC MEXaHUYECKUX CBOMCTB.

KiroueBrble ciioBa: JINTHE, ,Z[e(l)OpMa].[I/IH, TCIUIOIIPOYHOCTD, CABUT'OBBIC Z[C(I)OpMaLII/II/I.

SPECIAL FEATURES OF MANUFACTURING HEAT-RESISTANT WIRE FROM MECHANICAL
MIXTURE TYPE ALLUMINUM ALLOYS. A.P.Petrov, Dr.Techn.Sc,

VI Tararyshkin, Cand.Techn.Sc; V.V.Belotserkovets, Cand.Techn.Sc; N.V.Eremeev;
V.V.Eremeev, Cand.Techn.Sc.

Capabilities of manufacturing light-section wires based on dispersion-hardened aluminum
alloys are considered. The influence of shear deformation on the blank structure has been found.
It allows obtaining high mechanical properties.

Keywords: casting, deformation, heat-resistance, shear deformation.
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BONPOCbI TEXHONOrnmu

®OPMUPOBAHUE OCTATOUYHBIX HANIPSIKEHU
B TOHKOCTEHHBIX JETAJAX HAHECEHUEM
SJIEKTPOUCKPOBBIX NOKPBITUI

A.Il.Koeanes, ooxm. mexn. nayx; M.B.Ipaues
(“MATH” — PI'TY umenu K.3. [{uonxkosckozo)

IlokazaHa BO3MOKHOCTh (bOpMOI/ISMCHeHI/Iﬂ B OJIHOM INIOCKOCTH TOHKOJIHMCTOBOIO Marepuaia
METOAOM HAaHCCCHMUA HOKpBITI/If/'I SJICKTPOUCKPOBLIM CII0CO0O0M.

KiroueBbie ciioBa: hopMooOpa3oBaHue, TOHKOCTEHHBIC JIEMEHTBI, 0CTATOYHBIC HAIIPSKCHUSL.

FORMATION OF RESIDUAL STRESS IN THE THIN-WALLED PARTS BY APPLICATION
OF ELECTRO-DISCHARGE COATINGS. A.PKovalev, Dr.Techn.Sc; M.V.Grachev.

A possibility of one plane forming of thin-walled sheets by application of electro-discharge
coatings is shown.

Keywords: forming, thin-walled components, residual stress.

COBPEMEHHBIE HAYYHO OBOCHOBAHHBIE TOAXO/bI
K MOAEJIUMPOBAHUIO TEXHOJTOI'MYECKUX ITPOLHECCOB
OBPABOTKHU METAJIJIOB TABJIEHUEM

B.U.I'ankun, ooxm. mexu. Hayk;, A.P.Ilanmueeuu, kano. mexH. HayK;
II.C.Egcees (“MATU” — PI'TY umenu K.D. [{uonkosckoeo)

HccnenoBana BO3BMOXKHOCTD OObEAMHEHUST KAPTHHBI HATIPSHKEHHO-1e(hOPMUPOBAHHOTO COCTO-
SIHHSL TIOCJIE TOPSTYCH TUIACTUYECKOM Ae(popMaInui cO COPMHUPOBABILEHCS 36PEHHON CTPYKTYPOI
U pacrpeeiieHUueM MPOUYHOCTHBIX CBOMCTB 10 00beMY MOJTY4aeMOTO H3/ICIIHsL.

KuroueBble c1oBa: mactTryeckas aedopManys, IpOrHo3UPOBaHUE CBOMCTB, METaITOrpadus,
KOHEYHBIE JIEMEHTHI, MaTeMaTHIECKOe MOJIETMPOBAHNE, IITAMIIOBKA.

MODERN EVIDENCE-BASED APPROACHES TO MODELING OF METAL FORMING PROCESSES.
V.I.Galkin, Dr.Techn.Sc; A.P.Paltievich, Cand.Techn.Sc; P.S.Evseev.

The article considers correlation between the stress-strain state patterns after hot plastic de-
formation and the formed grain structure along with the distribution of strength properties by
volume of the fabricated product.

Keywords: plastic deformation, prediction of properties, metallography, finite elements,
mathematical modeling, forming.
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AHAJIMTUYECKOE NCCIEJNOBAHHUE
BO3MOKHOCTHU IMNOBBINEHUSA TEIIJIOITPOYHOCTH
AJIIOMUHUEBBIX CIIJIABOB

AL Ilempos, ookm. mexu. nayk, C.B.Maxoe, kano. mexu. Hayk,
H.B.Epemees; B.B.Epemees, xano. mexH. Hayk
(“MATH” — PI'TY umenu K.3. L{uonxkoeckozo)

IIpoBeneHHbIE aHATUTUYECKUE UCCIIEI0BAHUS [TOBBILICHUS TEMIIEPATYPHOIO YPOBHS KCILLY-
aTaluy IIPOBOAHUKOB HA OCHOBE AJOMUHUEBBIX CIUIABOB IIOKA3bIBAIOT, YTO IOBBIIIECHUE TEILIO-
NPOYHOCTH CILJIABOB THUIIA MEXaHUYECKOW CMECH PeaibHO, HO HEU30EKHO YBEIMUUBACT YACIbHOE
JIIEKTPOCOIPOTUBIICHHUE.

KuroueBble cjioBa: muThe, qedopMarius, CIijiaB, TeIUIONPOYHOCTh, CTPYKTYpa.

ANALYTICAL STUDY OF THE POSSIBLE IMPROVEMENT IN HEAT-RESISTANCE OF ALUMINUM
ALLOYS. A.P.Petrov, Dr.Techn.Sc; S.V.Mahov, Cand.Techn.Sc; N.V.Eremeev;
V.V.Eremeev, Cand.Techn.Sc.

Conducted analytical studies of the rise in the temperature level of operation of aluminum-
based conductors demonstrate that improvement in heat-resistance of mechanical mixture type
alloys is realistic, but it inevitably increases specific electrical resistance.

Keywords: casting, deformation, heat-resistance, structure.

HEPCIHHEKTUBbBI IIPUMEHEHUSA
B ABUAKOCMMUYECKOM OBJIACTU CBAPKU TPEHUEM
C IEPEMEIINBAHUEM CIIVIABOB CUCTEMBbI Al-Mg-Sc

ILIO.Ilpeoko; B.A.®Dponoe, 0okm. mexH. HaAyK,
E.B.Huxkumuna, ookm. mexu. nayk (“MATH” — PI'TY umenu K.3. [{uonxkosckozo)

[IpuMeHeHne cBapKu TPEHUEM C TepeMEIINBaHUEM 00eCIIeUBACT MOyYeHHE KaueCTBEHHBIX
CBapHbBIX COEIMHEHUN, PABHOIPOYHBIX JINTHIM ACTAJISAM.

KiroueBbie ciioBa: CBapkKa TPEHUEM C MEPEMEIIMBAHUEM, JIMTOCBAPpHAA KOHCTPYKLIUA, AJIO-
MHUHHUCBBIC CIIJIaBBI.

PROSPECTS FOR APPLICATION OF FRICTION STIR WELDING OF Al-Mg—Sc ALLOY SYSTEM
IN AEROSPACE INDUSTRY. P Yu.Predko; V.A.Frolov, Dr.Techn.Sc,; E.V.Nikitina, Dr.Techn.Sc.

Application of friction stir welding provides fabrication of quality welded joints having
uniform strength with castings.

Keywords: friction stir welding, cast-welded structure, aluminum alloys.
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BONPOCbI TEXHONOrnmu

KOMILIEKCHOE MOJIEJTMPOBAHUE MPOLIECCOB
CBEOPOYHOI'O NPOU3BOJACTBA U3JIEJIUI
ABHUAIIMOHHOW TEXHUKH

0.C.Camconos, kano. mexu. nayx, M.E.Caymenxoe (“MATHU” —
PI'TY umenu K.O. [{uonxosckozo), H.H.Toancmonamos (340 «Asuacmap-CI1»)

W3noxkerna MeTonnKa MPOEKTHPOBAHUS M ONITUMHU3AIINN COOPKY M3/IEIHIA aBUAIITMOHHON TeX-
HUKH C MCTIOJIb30BaHIEM KOMIUIEKCa MaTeMaTHIECKUX MOJIEJE, OlMcaHa CTPYKTypa v (DyHKITHH
MHTETPUPOBAHHOTO TPOTPAMMHO-WH(OPMAIIMOHHOTO KOMIUIEKCA IS PelIeHHs 3ajad Ha pas-
JUYHBIX CTA/IASAX TPOCKTA.

KiroueBbie ciioBa: onTuMu3aims cOOPKH, KOMIUIEKCHOE MOJEIUPOBAHUE, MOJEIH MPOCKTH-
poBaHusl.

COMPREHENSIVE MODELING OF THE PROCESSES FOR ASSEMBLING AERONAUTICAL
ENGINEERING PRODUCTS. O.S.Samsonov, Cand.Techn.Sc; M.E.Sautenkov, 11 Tolstopyatov.

The authors present a methodology for design and optimization of aircraft assembly proces-
ses based on a set of mathematical models. The structure and functions of the integrated software
with the view of problems solution at different stages of the project are described.

Keywords: assembly optimization, comprehensive modeling, design models.
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KAYECTBO, HAOEXHOCTb,
PECYPC

PABPABOTKA KOHIIENNIIUU YKPAHHOM 3AIIIUTHI
POCCHUHUCKUX MOAYJIEA MKC OT METEOPOUJIHBIX
U TEXHOTI'EHHBIX YACTHI]

H.B.Illesuenxo, ookm. mexw. nayk (“MATH” — PI'TY umenu K.D. [{uonkoeckozo);
O.B.Bonkos;, A.B.I'opoenko (PKK “Ounepeus” um. C.I1. Koponesa)

[IpuBeneH croco6 ontumusauu 3xkpanHoii 3amutel MKC Ha cTajiuu npoeKkTHOM mpopadboT-
ku. [IpenioxkeHo UCOIb30BaHUE AOMOIHUTEIBHBIX TPOTUBOOCKOIOYHBIX TTAHENIEH JUIsl T€PMO-
KOpITyca CITy>KeOHOTO MOMYJISL.

KiroueBble cjioBa: TEXHOTCHHBIC YaCTHUIIBI, HpO6OI>i, FCpMOO6OJ’IO‘IKa, OanMcTHYECKas Inpe-
ACJIbHAs 3aBUCUMOCTD, JONOJHUTCIIbHAA IIPOTHBOOCKOJIOYHA ITAHCIIb.

DEVELOPMENT OF THE CONCEPT FOR SHIELDING RUSSIAN ISS MODULES AGAINST
METEOROID AND TECHNOGENIC PARTICLES. [I.V.Shevchenko, Dr.Techn.Sc;
O.V.Volkov; A.V.Gorbenko.

The article presents a method for optimization of the ISS shielding at early stages of the
project. The use of additional anti-debris panels for pressurized housing of the service module
is suggested.

Keywords: technogenic debris, breakdown, pressure cover, maximum ballistic limit, addi-
tional anti-debris panel.

MPOIT'PAMMA MHOTOIAPAMETPUYECKOHN ONITUMU3ALIUA
MPOEKTHBIX PEHIEHUH IO IT'PY30IIOABEMHOMY
OBOPYJIOBAHUNIO ADPOKOCMHNYECKHUX KOMIIVIEKCOB

A.B.Topnaues, xano. mexu. nayx (“MATH” — PI'TY umenu K.D. [Juonkoeckoeo)

HpI/IBeZ[CHI)I PE3YyJbTaThL pa3pa60T1<I/I mporpaMmebl, npe;[Ha:sHaquHoﬁ JJIs1 OIITUMU3alli1
KOHCTPYKTUBHBIX peH_ICHI/Iﬁ o Tpy30110ALEMHOMY 060py,I[OBaHI/IIO A9POKOCMHYCCKUX KOMILICK-
COB C IPUMCHCHUCM HMHTCIPAJIbHBIX KPUTCPUCB.

KuioueBble ci10Ba: rpy3omonseMHOe 000pyA0BaHUE, ONTHMAIbHBIC PEIICHHS.

A PROGRAM FOR MULTIPARAMETRIC OPTIMIZATION OF DESIGN DECISIONS ON AEROSPACE
COMPLEX HOISTING MACHINES. A.V.Torpachov, Cand.Techn.Sc.

Results of the program development intended for optimization of the design decisions on
hoisting machines for acrospace complexes using integral criteria are presented.

Keywords: hoisting machines, optimal decisions.
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