ABUAKOCMNYECKWE
KOHCTPYKUWIA

YIK 629.7.015.3

BJIMSAHUE TEXHOJOTHYECKUX HEOJHOPOJHOCTEH
IMMOBEPXHOCTHU JIA HA ETO PAJINOJIOKAIIMOHHBIE
XAPAKTEPUCTHUKHA

O.C.Cupomxkun , un.-kopp. PAH (OAO «Hayuonanvuwiii uncmunym
asuUayUoOHHbIX mexnonocutly), B.B.Boscoaes, kano. mexw. Hayk,
JLJL Tenepun, xano. mexn. nayk (LJAI'M um. npogh. H.E. JKykoeckoeo)

E-mail: v_vozhdaev@mail.ru

BrimonseHs! PpacCUYCTHBIC OLUCHKU YPOBHS PAAMOJIOKAIIMOHHOI'O OTPAXKCHHUA OT TCXHOJIOTUYC-
CKHX HeO,Z[HOpOI[HOCTCﬁ MOBCPXHOCTH PA3JIMYHBIX THUIIOB. PacyeThl BBINOIHSINCH C UCIOJIB30-
BAaHUCM [IBYX AJIbTCPHATHBHBIX MCTOAUK. YCTEIHOBJ'ICHO, YTO IJIA JICTATCJIBbHOTO amrapara, uMeEro-
ero MnpeaciibHO MaJlyr BCIIUYUHY 06paTHOI‘ 0 paccesaHusd, HCO6XOI[I/IM3, TIIATCJIbHAA 3aCJIKa
TCXHOJIOTHYCCKUX Lueneﬁ 1 CTBIKOB paJMONIONIOIIAOIIUMHA NTOKPBITUSAMMU.

KuroueBble ci10Ba: paarooKalioHHas 3aMETHOCTh, d(h(eKTHBHAS TUIOIAAb PACCEesTHUS, He-
OJHOPOAHOCTH TIOBEPXHOCTH, MpuOmmkenne Panes, koaddunrenTs! qudpaknnn.

THE INFLUENCE OF MANUFACTURING HETEROGENEITIES OF THE AIRCRAFT
SURFACE ON ITS RADAR SIGNATURE. O.S.Sirotkin, Corr.Member of RAS;
V.V.Vozhdaev, Cand.Techn.Sc, L.L.Teperin, Cand.Techn.Sc.
Calculations for estimation of the level of radar reflection due to various types of the surface
manufacturing heterogeneities were done. The calculations were performed using two alterna-

tive methods. It was found that for an aircraft with an extremely small value of backscattering,
thorough sealing of gaps and joints was needed.

Keywords: radar observability, effective scattering cross section, surface inhomogenuities,
Rayleigh approximation, diffraction coefficients.
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YIK 629.783: 536.33

MATEMATUYECKOE MOAEJIUPOBAHUE
TEPMOBAKYYMHBIX UCITBITAHUM PE®JIEKTOPA
KOCMMUWYECKOW AHTEHHBI

N3 KOMIIO3ULHUOHHOI'O MATEPUAJIA

I1.B.Ilpocynyos, ookm. mexu. Hayk, B.II.Tumowienko, 0oxm. mexu. HayK;
A.B.Iynakoeckuii, kano. mexu. nayk;, O.B./lenucoe, kano. mexun. Hayk
(Mockosckuil 2ocyoapcmeennviil mexHuueckuu yHusepcumem umenu H.D. Baymana)

E-mail: pavel.prosuntsov@mail.ru

O06ocHOBaHO IPUMEHEHHE IS pediekTopa 3epKaaTbHON KOCMUYECKON aHTEHHBI U3 TIOJTUME-
HOTO KOMITO3UIIMOHHOTO MaTepualia TEXHUYECKUX CPEJICTB JJIsl HA3EeMHBIX TEPMOBaKyYMHBIX HC-
neITaHuid. Pa3paboTaHbl cXeMbl HCTIBITAHNH, 00SCITIEUNBAIOIINE JOCTATOYHO TOYHOE BOCIPOH3BE-
JICHHE TeMIIepaTypHOTrO0 COCTOSIHUSI OTpaXKarollel MOBEPXHOCTH pediiekTopa aHTeHHBI, HMUTH-
pyIoIIre YCIOBHsI ero paboThl Ha opouTe. [TyTeM MOIETUpOBaHUS ONPE/ICICHbI TEMITEPATYPHBIC
nedopManuy OTpaskaroIIe MTOBEpXHOCTH pedrekTopa.

KuiioueBble cjioBa: 3epKajbHbIC KOCMUYECKHUE aHTEHHBI, Pe(IeKTOpBI, TEPMOBaKyyMHBIC HC-
MBITaHNS, KOMIO3UIIMOHHBIN MaTepuaj, MaTeMaTHuYeCcKoe MOJIEIMPOBaHNE, TEMIIEPATypHOE CO-
CTOSIHUE, TeMIIepaTypHbIe JIe(hOPMaIHH.

MATHEMATICAL MODELING OF THERMAL VACUUM TESTS FOR A SPACE ANTENNA
REFLECTOR MADE OF COMPOSITE MATERIAL. P.V.Prosuntsov, Dr.Techn.Sc;

V.P. Timoshenko, Dr.Techn.Sc; A.V.Shulyakovskiy, Cand.Techn.Sc;

O.V.Denisov, Cand.Techn.Sc.

The authors have justified the application of equipment for ground thermal vacuum tests of
a mirror space antenna made in a polymeric composite material. Test patterns ensuring sufficient
reproduction of the thermal state of the reflecting surface of the antenna reflector simulating its
on-orbit operation have been developed. Thermal distortions of the reflecting surface have been
determined by modeling.

Keywords: mirror space antennas, reflectors, thermal vacuum tests, composite material,
mathematical modeling, thermal state, thermal distortions.
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AOBUTATEJIECTPOEHWE

VIK 534 621 45 037 017.1

ONPEJEJIEHUE JEKPEMEHTA KOJEBAHUM
KOMIIPECCOPHBIX U TYPBUHHBIX JIOITATOK
METOJOM I'OJIOT PAOMYECKOM MHTEP®EPOMETPUUN

B.I'Ceneznes,; H.FO.I'onosuenxo (L{UAM um. I1.1. baparnosa),
O.U.Hnvunckasn, xano. mexu. nayk (Mockosckuii asuayuonnwiii uncmumym (HUY))

E-mail: madam.ilinskaya@yandex.ru

[IpencraBnena MeToMKa OTNpeieTIeHHs eKpeMeHTa KoJieOaHuH JI0MaToK KOMIIpeccopa u Typ-
OMHBI HA OCHOBE HKCIEPUMEHTAIBHBIX JaHHBIX, MTOJYyYEeHHBIX METOIOM TrojorpadudecKoil uH-
TepdepoMeTprn, YCTaHOBJIEHA 3aBUCHMOCTh BEITHUMHBI JIEKpeMeHTa KoJieOaHu JI0mmaTok TypOo-
MaIlIfH OT PE30HAHCHBIX YacTOT.

KuaroueBsbie ciioBa: nemrdupoBaHue KoineOaHUH JOMATOK, METOJ| ToJorpaduyecKkol HHTep-
(hbepomeTpun, pe3oHaHCHAs KpUBasi, ICKPEMEHT KOJICOaHHUI.

DETERMINATION OF THE OSCILLATION DECREMENT OF COMPRESSOR AND TURBINE
BLADES USING A HOLOGRAPHIC INTERFEROMETRY PROCEDURE. V.G.Seleznev,
1. Yu.Golovchenko, O.11Ilyinskaya, Cand.Techn.Sc.

A method for determining the oscillation decrement of compressor and turbine blades on the
basis of experimental data obtained by a holographic interferometry procedure is presented,
dependence of the oscillation decrement value of compressor and turbine blades on the resonance
frequencies is specified.

Keywords: blade oscillation damping, holographic interferometry procedure, resonance
curve, oscillation decrement.
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BOIMNMPOCHLI TEXHOJIOTINA

VIK 621.793:620.18

3ABUCUMOCTH KOPPO3MOHHOUN CTOMKOCTH
MMOBEPXHOCTHOTI'O CJIOS Al-CILIABOB

OT DHEPITETUUYECKOTI'O COCTOSIHUSI, ®°OPMUPYEMOI' O
ITPU YIIPOUHSAIOIIEN IMMOBEPXHOCTHOM OBPABOTKE

B.B.Ilhuxynoe, ookm. mexu. nayk; JI. M.Ilempoe, ooxm. mexH. HaAyK,
1O.C.Pymanuyes, xano. mexu. Hayk (OAO «HayuonanvHvlii uncmumym
ABUAYUOHHBIX MEXHONOSULL»)

E-mail: info@niat.ru

HccnenoBaHno u3MeHEHUE KOPPO3UOHHOM CTOMKOCTH MOBEPXHOCTHOIO CJIOSI alFOMUHHUEBBIX
CIUTABOB B 3aBHCHMOCTH OT JHEPreTUYECKOrO COCTOSIHHUS, C(HOPMHPOBAHHOTO B IpoIecce
YOPOUHSIONIeH 00pabOTKM METOJaMH TOBEPXHOCTHOTO IUIACTUYECKOTO AS(POPMHPOBAHUS H
BaKyyMHOW HOHHO-TUIa3MEHHOW 00paboTku. MccnenoBanue MpOBOMMIOCH HA MPUMEpPE CIlia-
Ba B95m4T2.

KaioueBble ciioBa: yrpouyHeHHE TTOBEPXHOCTHBIM IIACTHUECKUM JIe(hOpMHUPOBAHHEM, DHEP-
IeTUYECKOE COCTOSHUE [TI0OBEPXHOCTHOIO CJIOSl, KOPPO3UOHHAsI CTOMKOCTD.

DEPENDENCE OF CORROSION RESISTANCE OF THE SURFACE LAYER OF ALUMINUM
ALLOYS ON THE ENERGY STATE FORMED UNDER SURFACE STRENGTHENING.
V.V.Plikhunov, Dr.Techn.Sc, L.M.Petrov, Dr.Techn.Sc; Yu.S.Rumyantsev, Cand.Techn.Sc.

The change in corrosion resistance of aluminum alloy surface layer depending on the energy
state formed under strengthening by surface plastic deformation and vacuum ion-plasma treat-
ment was investigated. Investigation was conducted by the example of V95pchT2 alloy.

Keywords: strengthening by surface plastic deformation, energy state of the surface layer,
corrosion resistance.
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BONPOCbI TEXHOJIOIMA

VIK 621.7.073

PABPABOTKA TEXHOJIOIT'MYECKONU OCHACTKH
JJIA ®OPMOOBPA3ZOBAHUSA CKITAJYATOI'O
3ATIOJTHUTEJIS C IIJIOCKOM T'PAHBIO KOHTAKTA

HU.M.3axupoe, ooxm. mexn. nayk;, K.A.Anexceee, kano. mexu. HayK;
H.M. ®@aizynnuna (KHUTY — KAU um. A.H. Tynonesa)

E-mail: nurzak@mail.ru

OrnucaH mporecc MPOSKTUPOBAHUS AapaMETPU30BAHHON T€OMETPUUECCKON MOACINU HHCTPY-
MEHTaJIBHOTO OJI0Ka JUTS MPOM3BOACTBA CKIIA[YaTOTO 3allOJHUTENS C IUIOCKON IPaHbl0 KOHTAKTA.

KiroueBble cjioBa: 3al0JIHUTENb, IPaHb KOHTAKTa, OMTOBKA, CKJIAJbIBAHUE, KOMIIO3UIIMOH-
HBII MaTepual.

DEVELOPMENT OF THE PROCESS EQUIPMENT FOR FORMING FOLDED CORE
WITH A FLAT CONTACT FACE. I.M.Zakirov, Dr.Techn.Sc; K.A.Alekseev, Cand.Techn.Sc;
N.M.Fayzullina.

The paper describes the process for designing a parameterized geometric model of the tool
block for fabrication of the folded core with a flat contact face.

Keywords: core, contact face, creasing, folding, composite material.
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VIK 629.73

®OPMOOBPASOBAHUE HAMOTKOHN KOPITYCHBIX
KOHCTPYKIUM JIA CJIOKHOHU ®OPMBI
N3 KOMITO3ULIMOHHBIX MATEPHUAJIOB

O.C.Cupomxkun, un.-kopp. PAH (OAO «HayuonanoHulil
UHCIMUMYM A8UAYUOHHBIX MEXHOI02ULLY);

B.C.bozonioooe, ooxm. mexu. nayk (OHL] «Komnozumy HUAT);
H.B.Mankos, ookm. mexu. nayk, I.B.Cweipoeoit (JIyeanckuii
eocyoapcmeenuwill yHueepcumem um. B. [lans)

E-mail: bogsampe@gmail.com

Pa3zpaboran nporecc MOIEIMPOBAHUS TPACKTOPUHN YKIIAJKU apMHUPYIOIIET0 MaTepuaia Mmpu
(hopmMo0OpazoBaHUM KOPIMYCHBIX KOHCTPYKIMH CIIOXKHOH (OpPMBI ¢ (PUKCHPOBAHHBIM THUIIOM
CeueHusl.

KnroueBble cjioBa: METOA HAMOTKM, YIPAaBIIOLIas MpOrpaMMa HaMOTKH, TPAaEKTOPHUU
YKIJIQJKH, apMUPYIOLIUA MaTepual.

WINDING OF AIRCRAFT COMPLEX-SHAPED STRUCTURES MADE OF COMPOSITE
MATERIALS. O.S.Sirotkin, Corr.Member of RAS; V.S.Bogolyubov, Dr.Techn.Sc;,
LV.Malkov, Dr.Techn.Sc; G.V.Syrovoy.

The authors have developed the process of modeling a trajectory for reinforcement lay-up
in the process of forming complex-shaped structures with a fixed-type cross-section.

Keywords: winding, winding control program, lay-up trajectories, reinforcement material.
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BONPOCbI TEXHOJIOIMA

VIIK 621.9.01

OBECIIEYHEHHUE TOYHOCTHU ®PE3EPOBAHUSA
TOHKHUX ITOJIOTEH HA MHOT'OLEJIEBBIX CTAHKAX
C ABTOMATUYECKON CMEHOM HHCTPYMEHTA

O.M.banna, kano. mexu. nayk (Mpxymckuili HAUUOHAIbHBIL UCCIE008AMENbCKULL
MeXHUYeCKUll yHugepcumen, UHCIMUmMym asuamaiuHoCmpoenus U mpaHcnopma)

E-mail: ballaom@mail.ru

HccnenoBano o6pa3oBaHe CHCTEMATHYECKOW COCTABISIONICH MOTPEITHOCTH TOJIIIHMHBI ITO-
JIOTeH Ha MHOTOIIEJICBBIX CTAHKAX C aBTOMATHYECKOH CMEHOW WHCTPYMEHTOB B 3aBUCHMOCTHU
OT MOTPENTHOCTH 0a3MPOBAHUS MMPUCOCTUHNUTEIHHOTO KoHyca mmuHaens CK wm HSK.

KiroueBbie ciioBa: KOHYC HIMUHACTA, CTAHOK, JaTYUK, MHCTPYMCHTAJIbHAA HaJIaJlKa, CUCTC-
MaTHU4ecCKas IorpeurHOCTb.

ASSURANCE OF ACCURACY IN MILLING THIN WEBS ON THE ATC MACHINING CENTERS.
O.M .Balla, Cand.Techn.Sc.

Generation of a bias component error of web thickness on the automatic tool change machi-
ning centers according to the error of the CK or HSK connection spindle tapers has been inves-
tigated.

Keywords: spindle taper, industrial machine, sensor, tool setup, bias error.
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VIK 621.91.1

PACUET PABHOAENUCTBYIOUIENA CUJIbI PE3AHWS,
NEVICTBYIOIIEN HA 3AMOK JIOITATKA KOMIIPECCOPA

I’ JI.Ilemyxoeé (OAO «llepmckuii MOMOPHbIIL 3A600%),
B.®.Maxkapos, ookm. mexn. nayk (Ilepmckutl HayuonaibHwlll
UCCe008amMeNbCKULL NOTUMEXHUYECKUL YHUBEPCUMmen)

E-mail: el190980@yandex.ru

PaCCMOTpGHH CHUJIBI, BOBHHUKAIOIMMUE Ha pemymeﬁ KPOMKEC IIJIACTUHBI B MPOLECCC MPOTATrU-
BaHUA OJHOBPEMCHHO C TPEX CTOPOH. BBIBGI[CHLI q)OpMyHLI AT pacydeTa paBHO)_'[CI\/'ICTBYIOH_[eI‘/'I
CHIJIBI.

KuroueBble ciioBa: cOOpHasi POTSHKKA, CHJIA PE3aHMUs], PAaBHOJCHCTBYIOIIAS CHJIa, PEXKYIIast
IUIACTHHA, JIOMATKa KOMIIPECCOopa.

CALCULATION OF THE RESULTANT CUTTING FORCE ACTING ON THE COMPRESSOR
BLADE FOOT. G.D.Petukhov, V.F.Makarov, Dr.Techn.Sc.

Forces arising at the cutting edge of the insert during simultaneous broaching on three sides
were considered. Formulas for resultant force calculation were derived.

Keywords: complex broach, cutting force, resultant force, insert, compressor blade.
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BONPOCbI TEXHOJIOIMA

YIK 535.621.37; 621.378.325

3ABUCUMOCTH KAYECTBA JETAJIEN
N3 TEPMOPEAKTUBHOI'O YIUVIEIIJNTIACTHKA
OT BUJA OBPABOTKHA

C.A.Komos (OO0 HTO «HP3-Ilonioc»); B.B.baunkos,
JI.U.Konopamioxk (OAO «Hayuonanvhwlii uncmumym
ABUAYUOHHBIX MEXHOLO2ULD)

E-mail: vblinkov(@niat.ru

VYCTaHOBIEHO, YTO MPU CTAaTHUECKOM PACTSDKEHUM AeTalell JlazepHas pe3ka oOecreunBaeT
Oosee BBICOKYIO IIPOYHOCTH 10 CPABHEHMIO C THUIPOAOpa3UBHON PE3KOH M COMOCTAaBHMA C MeXa-
HUUYECKOH 00pabOTKOW PeXyIIUM HHCTPYMEHTOM.

KuroueBble cioBa: MMITYTHCHBIM BOJIOKOHHBIH HTTEPOUMEBBINA Ja3ep, jJazepHas oOpadoTka,
MexaHu4deckass oOpaboTka, THapoadpa3uBHAsS 00pabOTKa, 30HA TEPMHUCCKOTO BIIMSHHS, YIJIC-
TUTACTHKH.

DEPENDENCE OF THE QUALITY OF THERMOSETTING CFRP PARTS ON THE TYPE
OF PROCESSING. S.4.Kotov; V.V.Blinkov, D.I.Kondratyuk.

It has been found out that during static tension of parts laser cutting provides higher strength
compared to abrasive water jet cutting and can be correlated with machining.

Keywords: pulsed ytterbium fiber laser, laser treatment, mechanical treatment, abrasive water
jet machining, heat affected zone, carbon fiber reinforced plastics.
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KAYHECTBO, HAOEXHOCTb,
PECYPC

VIK 62-791.2

OBOPYJIOBAHMUE, OBECIIEYUBAIOIIEE HUPKYJIALUIO
KOHTPOJIbHOW I'A30BOM CMECH ITPU KOHTPO.IE
IT'EPMETUYHOCTMU TOIUIMBHBIX BAKOB JIA

P.I.Tumupxees, ooxm. mexu. nayk, A.A.Munenkos, kano. mexm. HayK,
A.B.Ilasnos; C.B.@pankos (OAO «Hayuonanvusiii uncmuniym
ABUAYUOHHBIX MEXHOLO2ULL)

E-mail: niat3@niat.ru

IIpencraBneHo o0opynoBaHHE IJIsl ONPEEICHNS MECTa M BEJIMIMHBI YTEUKH ra30BON CMeCH,
UCITONIb3YyEeMOH JIJIsl KOHTPOJISl TEPMETUYHOCTH TOTUTMBHBIX 0akoB JIA B mporiecce Mpou3BOJCTBA.

KiroueBble cj10Ba: TOIIMBHEIC 6a1<1/1, KOHTPOJIb TEPMETUYHOCTHU, TCUCUCKATCIIU, KOHTPOJIb-
Has ra3oBas CMECh.

EQUIPMENT FOR CIRCULATION OF THE CHECK MIXED GAS IN TESTING LEAKAGE
OF AIRCRAFT FUEL TANKS. R.G.Timirkeev, Dr.Techn.Sc; A.A.Minenkov, Cand.Techn.Sc;
A.V.Paviov; S.V.Frankov.

The article presents equipment for detection of location and quantity of leak of the mixed gas
used for testing leakage in the aircraft fuel tanks during production.

Keywords: fuel tanks, leakage test, leak detectors, check mixed gas.
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IMPOBJIEMBbI ITOBBINEHUSA 29OOEKTUBHOCTU
YIIPABJIEHUSA ITPOU3BOJICTBOM NPEJNPUATUI
ABHUAIIPOMA U IIYTU UX PEHIEHUSA

A.C.Heganosa, kano. skon. nHayk;, E.A.Mameeesa, xkano. mexmu. HayK;
B.B.Ilupozoe (Hayuno-mexuuueckuil yenmp «Aoenmy», 2. Camapa)

E-mail: ntc.adept@gmail.com

PaccmoTpena BO3MOXKHOCTh CO3JIaHHSI OTEUECTBEHHOM CUCTEMbI OPTaHU3AIMH U YIIPABICHHUS
MIPOM3BOCTBOM aBHAIMOHHBIX MPEANPHUITHH, 00CCIEUUBAIONICH CYIIIECTBEHHOE MOBBIIICHHE UX
3(h(PEKTUBHOCTH 110 KITFOUEBBIM ITOKA3aTEIISIM.

KioueBble cjioBa: aBHAallMOHHOE MPOW3BOJCTBO, OpraHM3alus, yrpasieHue, 3(dexTus-
HOCTb.

PROBLEMS OF IMPROVING EFFICIENCY OF PRODUCTION MANAGEMENT AT AVIATION
INDUSTRY ENTERPRISES AND WAYS OF THEIR SOLUTION. A.S.Ivanova, Cand.Econ.Sc;
E.A.Matveeva, Cand.Techn.Sc; V.V.Pirogov.

The feasibility of establishing a domestic system of organization and production management of
aviation enterprises providing considerable improvement in their efficiency by key indicators is con-
sidered.

Keywords: aviation production, organization, management, efficiency.
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