CAMOIJIETOCTPOEHNE

O MAHEBPE PA3BOPOTA 3KPAHOIIVIAHA

IL.A.Amnaumoe (Komcomonvckuti-na-Amype 2ocyoapcmeenmniil
MexXHUYecKutl YHusepcumenm)

P ACCMOTPCHBIL 0COOEHHOCTHU Ppa3BOpPOTa SKpaHOILJIaHA. BrisiBiieHa cBs3b MCIKAY XapaKTCPUCTU-
KaMH pa3BOpPOTa U HCKOTOPBIMU IMMAapaMETPaMU SKpaHOILJIaHa.

KuoueBble cj10Ba: YKpaHOIUIaH, IPOSKTUPOBAHNE, OIICHKA, KPUTEPUid, 3P(HEKTUBHOCTD.

ON MANEUVRE OF THE WIG-CRAFT U-TURN. P.A.Amplitov.

The article considers particularities of the WIG-craft u-turn. Revealed is the relationship be-
tween characteristics of the u-turn and some parameters of the WIG-craft.

Keywords: WIG-craft, designing, evaluation, criterion, efficiency.

PABPABOTKA METOJA TPOEKTUPOBAHMS 1 CIIOCOBA HU3-
T'OTOBJEHUS MHOT'OIIIOCKOCTHOM MHOTI'OCJIOMHOM
TKAHEBOH MPE®OPMBI JJI51 U3TOTOBJIEHUS 3AKPBLIKA
KPBLJIA CAMOJIETA U3 [IKM

E.A.Alkumoea, xano. mexu. nayx, I./l.060nenckasn, kano. mexm. HayK,
E.M.ba3aee, kano. mexu. Hayk (Mockosckutl 2oc. yH-m Ou3auHa u mexHon02ul),
B.H.Ezopos, ooxm. mexu. nayx (OAO “HayuonanbHuiil uHCMumym asuayuoHHbIX
mexuonocuil’”)

Ornurcan MeToJl MPOEKTUPOBAHUS U CITOCO0a U3TOTOBJICHHS] MHOTOCIOMHON MOION TKAaHEBOM
000JI04KH KOHHYECKOH (hOpMBI ISl H3TOTOBIICHHS AeTaleH 3aKpblika Kpblia camonera u3 [IKM.

Ki1roueBble ¢J10Ba: MHOTOIIJIOCKOCTHOE U3/EIME, MHOIOCIIOMHAS TKaHEBast 000JI0UKa, IIIBEHHOE
H3MIeTHe TEXHUISCKOTO Ha3HAYCHUS, 3aKPBITOK KPhIIa CaMoJIeTa.

DEVELOPING A METHOD OF DESIGNING AND MANUFACTURING MULTIPLANE MULTILAYERED
FABRIC PREFORM FOR FABRICATION OF THE AIRCRAFT WING FLAP COMPONENTS FROM POLY-
MERIC COMPOSITE MATERIALS. E.A.Yakimova, Cand.Techn.Sc, G.D.Obolenskaya, Cand.Techn.Sc,
E.M.Bazaev, Cand.Techn.Sc, V.N.Egorov, Dr.Techn.Sc.

A method of designing and manufacturing of a multiplane hollow fabric conical-shaped cover
for fabrication of the aircraft wing flap components from polymeric composite materials is de-
scribed.

Keywords: multiplane product, multilayered fabric cover, industrial textiles, aircraft wing flap.
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OITPEJEJIEHUE MUHUMAJIBHBIX TABAPUTOB
3D MOJEJIEN B CPEJE UNIGRAPHICS

B.A.Tuxomupos, kano. mexu. nayx, A1 Ilpoxopoe (Komcomonvckuii-na-Amype
20Cy0apCmeeH bl MeXHUYECKUU YHUBepCUment)

Han anroput™ u ero nporpammuas peanuzanus B cpege CAD cuctemsr Unigraphics, mo3so-
JSIIOILME aBTOMATH3UPOBATh MPOLIECC ONPEAETICHNsI MUHUMAaIbHBIX TabaputoB 3D mMoneneit u ux
cOOpOK.

KuroueBble ¢ji0Ba: MUHIMAaJIbHEIE TabapuThl, 3D Momens, mporpamMmvupoBanue B Unigraphics,
¢ynukiun Open API Unigraphics.

DETERMINATION OF 3D MODEL MINIMAL DIMENSIONS IN THE UNIGRAPHICS ENVIRONMENT.
V.A.Tikhomirov, Cand.Techn.Sc, A.G.Prokhorov.
An algorithm and its software implementation in CAD environment of the Unigraphics system,

which make it possible to automate the process of determination of minimal dimensions of 3D
models and their integration, are presented.

Keywords: minimal dimensions, 3D model, programming in Unigraphics, Open API Unigra-
phics functions.

BOMPOCHI TEXHOITOIMA

BJIUAHUE TPEHUA HA XAPAKTEP KOHTAKTHOI'O
B3AUMOJEMCTBUS BOJTA U IIJIACTUHBI B COEJJMHEHUU

B.B./Iynaes, xano. mexu. nayx, B.®.I'pomos, kano. mexu. HaYK,
A.D.Makapos, kano. mexu. Hayk, M.B.Epemun
(“MATH” — PI'TY um. K.2. [{uonkoeckozo)

[IpuBeneHbI pe3ynbTaThl HCCICAOBAHNS MEXaHN3Ma paboThl COEAMHEHNH ¢ paJlaibHbIM Ha-
TSITOM TIPU ACUCTBHM BHEIIHEH Harpy3ku. OnrcaHo BIUsHUE KOXQQUIUEHTA TPEHUS Ha yCUIIHE
Hayasa mpoCKajIb3bIBaHUS U 00pa30BaHMs 3a30pa MEKIy OOJITOM U OTBEPCTHEM.

Ku1roueBble cjioBa: 60J1TOBOE COCAMHEHNE; KOHTAKTHOE 1AaBJICHHE; BHELLIHSI HArPYy3Ka; paiu-
aJbHBIN HATAT; KO3()OUIEHT TpeHusl.

THE INFLUENCE OF FRICTION ON THE NATURE OF BOLT-AND-PLATE CONTACT
INTERACTION IN THE JOINT. V.V.Dunaev, Cand.Techn.Sc, V.F.Gromov, Cand.Techn.Sc,
A.FMakarov, Cand.Techn.Sc, M.V Eriemin.

The article presents results of investigations in the action of radial interference joints under ex-
ternal load. The influence of friction factor on the force of starting sliding and bolt-to-hole clear-
ance formation is described.

Keywords: bolted joint, contact pressure, external load, radial interference, friction factor.
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TEXHOJIOT'USI U3IrOTOBJEHUSA JIETAJIENA
N3 JIUCTOBBIX U TPYBHBIX 3AT'OTOBOK
HOCPEACTBOM 3AMOPAKNUBAHUSA BO/AbI

b.H.Mapbvun, ookm. mexu. nHayk, O.A.Ipauesa, O.E.Cvicoes, kano. mexH. HayK,
C.b.Mapbun, xano. mexu. nayx (Komcomonvcxuii-na-Amype 2ocyoapcmeerHulii
mexuuyueckut yn-m), M.A.Cepagpumos (OAO «Komnanus “Cyxoti”’»), P.d.Iapsaes,
A.M.IlInunes, ooxm. mexu. Hayk (Komcomonvckuti-na-Amype eocyoapcmeenmniii
mexuuyeckutl yn-m), B.H.IlInopm, ookm. mexu. nayx (aOmunucmpayus
Xabapoesckoeo kpas)

PaccmoTpeHbl BO3MOKHOCTH (hOpMOOOpa30BaHUsI JIMCTOBBIX M TPYOHBIX 3aI'0OTOBOK 3a cUeT (a-

30BOT0O TIEPEXO0/1a BOMHI B JIE]I.

KuroueBslie ciioBa: popMooOpa3zoBaHue 3aroTOBOK, (ha30BbIii Iepexo/] BOAbI B Jiea, popMoBKa
1 0TOOPTOBKA JIMCTOBBIX 3aT'OTOBOK, pa3aya TPyOBl.

MANUFACTURING TECHNIQUES FOR PARTS MADE OF SHEET AND TUBULAR BILLETS BY WATER
FREEZING. B.N.Mariin, Dr.Techn.Sc, O.A.Grachieva, O.S.Sysoev, Cand.Techn.Sc, S.B.Mariin, Cand.
Techn.Sc, M.A.Serafimov, R.F.Gariaev, A.M.Shpiliev, Dr.Techn.Sc, V.I.Shport, Dr.Techn.Sc.

Possibilities of forming sheet and tubular billets by water-to-ice phase transition are consi-
dered.

Keywords: forming of billets, water-to-ice phase transition, forming and flanging of sheet bil-
lets, expansion of pipe.

O BBIBOPE KOHLEBBIX ®PE3 1151 ObPABOTKHA
ABUAIUNOHHBIX MATEPUAJIOB HA MHOTI'OUEJIEBBIX CTAH-
KAX C UITY

O.M.banna, kano. mexu. nayk (Upkymckuti 2oc. mexHuuecKuil yHU8epcumen)

O00CHOBaHBI KPUTEPUH BEIOOPA PA3TMIHBIX KOHCTPYKIIMNA KOHIIEBBIX (Ppe3 1T MHOTOIICIIEBBIX
CTAaHKOB C yYETOM IPOU3BOAUTEIHHOCTH, TUHAMHUECKHX HAIPY30K HAa TEXHOJIOTHUYECKYIO CHCTEMY,
ToTpenTHOCTH (POpMBI 00paOOTaHHON TTOBEPXHOCTH H T.I.

KiroueBble ciioBa: JKCCTKOCTh, JMHAMHWYCCKUC HATI'PY3KH, TOIrPCHIHOCTH (I)OpMI:I TMMOBEPXHOCTH.

ON SELECTION OF END-MILLS FOR CUTTING AIRCRAFT MATERIALS ON NC MACHINING
CENTERS. O.M.Balla, Cand.Techn.Sc.

Criteria for selection of different end-mill designs for machining centers with regard to pro-
ductivity, dynamic loads on technological system, defect of the machined surface form, etc have
been justified.

Keywords: stiffness, dynamic loads, defects of the surface form.
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CBEPXIIVIACTUYECKASA HITAMIIOBKA TOHKOCTEHHBIX JIE-
TAJIEHM B ITPOU3BO/CTBE JIETATEJIbHBIX AIIITAPATOB

A.M.T'opnenko, xano. mexu. nayx (Mprymckuii cocyoapcmeenHulil mexHuyecKuil yH-m),
A= Ilawkesuu, kano. mexu. Hayk (“MATHU” — PI'TY um. K.3. [Juonkosckoeo)

HpI/IBeI[eHLI PE3YIBbTAThI ONIBITHBIX pa60T 1O IITAaMIIOBKE TOHKOCTCHHBIX HeTaJIeﬁ JICTATCIIBHBIX
armaparoB B PEKUME CBEPXIINIACTUYIHOCTH.

KiroueBnbie ciioBa: CBCPXIUIACTUYCCKA IITAMIIOBKA, TEMIICPATYPHO-CKOPOCTHBIC YCIIOBUSA 1€~
(I)OpMaLII/II/I, TOHKOCTCHHBIC ICTAJIN.

SUPERPLASTIC FORMING OF THIN-WALLED PARTS IN AIRCRAFT PRODUCTION. A.M.Gorlenko,
Cand.Techn.Sc, A.G.Pashkevich, Cand.Techn.Sc.

Results of developmental work in superplastic forming of thin-walled aircraft parts are pre-
sented.

Keywords: superplastic forming, temperature-rate strain condition, thin-walled parts.

MATEPUATIBI N METATINYPT WA

MUKPOBUOJJIOI'MYECKHUE UCIIBITAHUA
ABUAIIMOHHBIX MATEPHUAJIOB

E.H.Kaonoe, ooxm. mexu. nayk, A.B.Ilonakoea, A.A.Bacunvesa, I0.C.Iopawinuk,
B.H.Kupunnoes, kano. mexu. nayk (@I'VII “BUAM ™)

[Ipencrasiens! pe3yabTaThl MUKPOONOIOTHYECKUX HCCIIE0BAaHUN Pa3TMYHbIX KJIACCOB aBha-
[IMOHHBIX MaTepuaioB, BEIMONHEHHBIX B PI'VIT « BUAM», paccMOTpeHBI BOPOCH Ie3UHEKIINT
TOTIJTUBHBIX OAKOB CaMOJIETOB M aHTUCENTUPOBAHNUS PsiJla MaTEPHUaJIOB.

KiroueBbie cjioBa: ABUAIIMOHHBIC MaTCpUajbl, MI/IKpO6I/IOJ'IOFI/I‘leCKa$[ CTOﬁKOCTB, FpI/I6OCTOI71-
KOCTb, MUKOJIOTHUYCCKUEC UCCIICAOBAHNUA, 6I/IO]_[I/I,I[HBIG NpUCaaKH, aHTUCCIITUPOBAHUC MATCPUATIOB,
,Zl63I/IH(1)I/ILII/Ipy}0H_II/Ie CpCACTBa, HATYPHLIC MI/IKp06I/IOHOFI/I‘ICCKI/IC HCIIbITAHUA.

MICROBIOLOGICAL TESTS OF AIRCRAFT MATERIALS. E.N.Kablov, Dr.Techn.Sc, A.V.Poliakova,
A. A Vasil’eva, Yu.S.Goriashnik, V.N.Kirillov, Cand.Techn.Sc.

Results of microbiological testing of different classes of aircraft materials conducted by FGUP
VIAM are presented; problems of disinfecting aircraft fuel tanks and antiseptic treatment of a
number of materials are considered.

Keywords: microbiological resistance, fungus resistance, mycological investigations, antiseptic
treatment of materials.
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COCTOSHUME U NNEPCIIEKTUBbBI PASPABOTKH
YIABTPABBICOKOTEMIIEPATYPHBIX KEPAMUYECKHUX
MATEPHUAJIOB JIJ14 HIPUMEHEHUWSA B I'NITEP3BYKOBbIX
ABUAKOCMMUYECKHUX OBBEKTAX

U.10.Kenuna, xano. mexu. nayk, A.C.Ilamanun, ooxm. mexu. nayx, JI.A.4eewi-
kanosa, H.JI1. Muxanvuuk, A.B.Apaxuees (PI'VII «OHIIII “Texnonocusn’»)

Jan aHanu3 3apyOeKHBIX MyOIUKaIHiA 00 yIBTPaBEICOKOTEMIIEPaTypHBIX KEPAMUUECKUX Ma-
Tepuasax, IPUMEHSEMbIX B THTICP3BYKOBBIX aBUAKOCMHYCCKHIX H3/ICIUSIX.

Ki1roueBble cjioBa: rUep3BYKOBast aBUAKOCMUYECKasi TEXHUKA, YIbTPABbICOKOTEMIIEpaTypPHBIC
MaTepuabl, KepaMuKa, AM00pUI LUPKOHUS, TMOOPpH I radHUs.

STATE-OF-THE-ART AND PROSPECTS FOR DEVELOPMENT OF ULTRA-HIGH-TEMPERATURE CE-
RAMIC MATERIALS FOR HYPERSONIC AEROSPACE OBIJECTS. I Yu.Kelina, Cand.Techn.Sc,
A.S.Shatalin, Dr.Techn.Sc, L.A.Chevykalova, I.L.Mikhalchik, A.V.Arakcheev.

Foreign publications on ultra-high-temperature ceramic materials used in hypersonic aerospace
objects have been analyzed.

Keywords: hypersonic aerospace engineering, ultra-high-temperature materials, ceramics, zir-
conium boride, hafnium diboride.

KAYECTBO, HAOEXXHOCTDb,
PECYPC

PABPABOTKA KOHEYHO-3JIEMEHTHOM MOJEJIN
OEPMEHHOI'O KPYIIHOI'ABAPUTHOI'O CTEHJA
JIJIS1 JUHAMMWYECKHUX UCITBITAHUM

B.A.Mycamoe (340 “Ouepeoxonmpaxm’”), E.A.Ab6pamosa, kano. mexH. HayK
(@orI'vll “I'KHIIL] um. M.B. Xpynuuesa”), B.H.E2opoe, 0oxm. mexu. Hayk
(OAO “HayuonanvHolli uHCmumym aguayUOHHbIX MeXHON02Ull’)
IIpencraBieHa MoaeNb CTEH A TS UCTIBITAHNI HATYPHBIX OOBEKTOB HA TMHAMUYIECCKUE HATPY3-
KU ¥ PyHKIIMOHATHHOE cpadaThIBaHUE.
KiroueBble ¢JI0Ba: UCIILITATENLHBIN CTCHA, Q)epMa, KOHEYHO-3JICMCHTHAasA MOJAC/Ib, JUHAMMH-

YeCKHe Harpy3KH, HapspKeHHO-Ae(OPMUPOBAHHOE COCTOSTHHE.

FINITE-ELEMENT MODEL DEVELOPMENT OF A TRUSS LARGE-SIZED DYNAMIC TEST BENCH.
V.A.Musatov, E.A.Abramova, Cand.Techn.Sc, V.N.Egorov, Dr.Techn.Sc.

Aimed at dynamic load and functional operation testing of full-sized objects a constructively
similar finite-element model of the truss test bench is presented.

Keywords: test bench, truss, finite-element model, dynamic load, mode of deformation.
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INPOI'HO3UPOBAHUE TEXHUYECKOI'O COCTOSAHUA
ABUAILIMOHHBIX JIBUTATEJIEH ITPU UX DKCIIJIYATAIIUA
O COCTOAHUIO

C.A.Acmaxos, kano. mexu. nayx, /I.B.Konosanoe, K.JI.Cynonvko, kano. mexH. HayK,
L IlL.II]ezones, ookm. mexu. nayx (PI'Y “13-11t THUHU MO PD”)

IIpennaraercst anropuT™ OpOrHO3UPOBAHUS TEXHUUYECKOTO COCTOSIHUS aBUallMOHHBIX [ T/ npu
UX IKCIUTyaTallMM M0 COCTOSHUIO. JIaHHBIN aJropuTM MO3BOJISIET MUHUMHU3UPOBATh CyMMapHbIE
(BpeMeHHBIE U CTOMMOCTHBIE) SKCILUTyaTalllOHHbIE PACXO/IbI.

KiroueBble ciioBa: HAaACKHOCTD, SKCILTyaTalusd, O6CJ'Iy>KI/IBaHI/IC, JIOTUCTHKA.

PREDICTION OF THE OPERATIONAL STATUS OF THE AIRCRAFT ENGINES ON-CONDITION USE.
S.A.Astakhov, Cand.Techn.Sc, D.V.Konovalov, K.L.Supon’ko, Cand.Techn.Sc., G.P.Schegolev,
Dr.Techn.Sc.

Algorithm for prediction of the operational status of the aircraft gas turbine engines on-condi-
tion use is proposed. The given algorithm allows for minimization of the total (time and monetary)
operating costs.

Keywords: reliability, operation, service, logistics.

OLIEHKA KAUECTBA, HAJIEXKHOCTH U BE3OITACHOCTH MO-
IYJIEX POCCUMICKOTO CETMEHTA MKC
HA HAYAJIBHOM DTANE UX CO3IAHUSA

H.H.Yepnenax (OAO PKK “Onepeus’”), H.B.Illesuenko, 0oxm. mexw. HaAyK
(“MATU” — PI'TY um. K.3. L{uonxoeckoeo)
Hpe}:[ﬂomeHa METOAMKA OLICHKH Ka4€CTBa, HAJACKHOCTU 1 0e3011acCHOCTH MO):[y.]leﬁ pOCCHﬁCKOF (0]
cerMeHTa MexayHapogHoi kocMuueckoit ctanuuu (PC MKC) Ha Ha4aIbHOM 3Tare uX CO3JaHMs.
KuroueBbie cioBa: moxyns MKC, kadecTBo, Hale:KHOCTh, 0€30MMaCHOCTD, ITOKA3aTeIN Kade-

CTBa, HECOOTBETCTBHE, IPEAYTPEIKAAIOIINE MEPOTIPUSITHSL.

EVALUATION OF QUALITY, RELIABILITY AND SAFETY OF MODULES OF THE ISS RUSSIAN
SEGMENT AT THE INITIAL STAGE OF THEIR DEVELOPMENT. N.N. Cherlenyak,
L V.Shevchenko, Dr.Techn.Sc.

The article suggests an evaluation procedure for quality, reliability and safety of modules
of the ISS Russian segment (RS ISS) at the initial stage of their development.

Keywords: ISS module, quality, reliability, safety, quality indicators, nonconformance, pre-
cautionary measures.
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OKOHOMUKA

®OPMUPOBAHUE MAPKETUHI'OBOM CTPATEI'A
ABUAIIMOHHOI'O IPEANPUATHA OIIK
C YYETOM JUBEPCUDPUKALUHA ITIOPTO®EJSA 3AKA30B

A.B.Knumoe (Komcomonvckoe-na-Amype asuayuonuoe npouzsoo0cmeeHnoe ooveouHe-
Hue um. FO.A. I'acapuna)

B yciioBusiX S5KOHOMUYECKOH HECTAOUIBLHOCTH MPEINPHUITHIM 000POHHO-IPOMBIIILICHHOTO
KOMILIEKCa He0OX0IMMO pa3padaThiBaTh HOBBIC ITOXObI K ((OPMHPOBAHUIO MAPKETUHIOBOM CTpa-
teruu. J{yist cHkeHnst pakTopoB pHCKa 1eneco00pa3Ho, HCIONIB3Ys TUBEPCH(UKAIINIO IPOU3BOA-
cTBa, JOPMHUPOBATH MOPTPEIH 3aKa30B C YUETOM TOCYAapCTBEHHOT0 00OPOHHOTO 3aKas3a.

KiroueBble ciioBa: noprgess 3aka30B; 000pOHHO-ITPOMBILIICHHBIH KOMIIIEKC; MAPKETHHIOBAsI
cTparerusi; AuBepcu(UKanus; rocy1apCTBEHHbII 000POHHBIN 3aKa3; BOCHHO-TEXHUUYECKOE COTPYA-
HUYECTBO.

FORMATION OF MARKETING STRATEGY FOR AN AVIATION PLANT UNDER DEFENSIVE
INDUSTRIAL COMPLEX IN TERMS OF BUSINESS PORTFOLIO DIVERSIFICATION. A.V.Klimov.
In the conditions of economic instability, it is necessary for enterprises of defense industry
complex to develop new approaches to marketing strategy development. In order to decrease risk

factors it is necessary to form a backlog of orders in compliance with the state defense order using
manufacturing diversification strategy.

Keywords: backlog of orders; defence industry complex; marketing strategy; diversification;
state defense order; military-technical cooperation.
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