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BJIUAHUE 'TEOMETPUYECKUX TAPAMETPOB KPbBIJIA
HA ET'O ADPOIMHAMUNYECKUE XAPAKTEPUCTUKHA
N PAINOJIOKAIIMOHHY IO 3BAMETHOCTD

O.C.Cupomxkun, un.-kopp. PAH (OAO «Hayuonanvuwlii uncmumym
asuayuoHuwvix mexronoauily), B.B.Boscoaes, kano. mexu. HAyK,
JLJL Tenepun, xano. mexu. nayx (LJAI'H um. npogh. H.E. JKykoeckoeo)

E-mail: v_vozhdaev@mail.ru

Ha ocnoBe umncieHHBIX permennii ypaBHeHH HaBre—CTOKca U MeTona (PU3UIECKON ONTHKH
IIPOBEICHBI PAaCYETHBIE OIICHKH BIMSIHHAS T€OMETPHUECKHUX MTapaMeTpPOB Kpblla HA XapaKTepUCTH-
KH a3pOIMHAMUKHU U 3aMETHOCTH. MccenoBano BIusHNE pagiyca 3aKpyTIIeHHs] HOCKa TPOQUII
W PacCMOTPEHBI YeThIpe paziaudHbie GopMbl Kpbiia. [lokazaHa BO3MOKHOCTH JOCTHIKEHHUS pa-
[MOHAIFHOTO KOMIIPOMHUCCA MEXIY TPEOOBAaHUAMHE a’POIUHAMHUKHN U 3aMETHOCTH P HUCIIOTh-
30BaHUM PAHONOTIONIAIOIINX TTOKPBITHH.

KiroueBble cjI0Ba: paJiMoJIOKAIIMOHHAS 3aMETHOCTh, 3(P(EKTHBHAS TUIOIIAL PACCESHUSI,
MaJ03aMEeTHBIA CaMOJIET, KPbUIO, MPO(HIIL KPbljia, PaJUOIOIONIAIINE TTOKPITHUS.

THE INFLUENCE OF GEOMETRICAL PARAMETERS OF THE WING ON ITS AERODYNAMIC
PERFORMANCE AND RADAR SIGNATURE. O.S.Sirotkin, Corr.Member OfRAS,’
V.V.Vozhdaev, Cand.Techn.Sc; L.L.Teperin, Cand.Techn.Sc.

On the basis of numerical solutions of Navier—Stokes equations and the method of physical
optics the authors study the estimates of the influence of geometrical parameters of the wing on
its aerodynamic performance and observability. The influence of the round-off radius of the air-
foil leading edge and four different shapes of the wing are considered. A possibility of the rational
compromise between aerodynamic requirements and radar observability with the use of radar
absorbing coatings is shown.

Keywords: radar observability, radar cross section, stealth aircraft, wing, airfoil, radar absor-
bing coatings.
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BJIUAHUE TOYHOCTHU U3I'OTOBJIEHUS KPBIJIBEB
ABPOJAMHAMMUYECKUX MOJEJEN MATUCTPAJIBHBIX
CAMOJIETOB HA ADPOIMHAMUNYECKHUE XAPAKTEPUCTUKH

M.A.Apxanzenvckan; B./l.Bepmenw, Ooxm. mexH. HayK;
JLJI. Tenepun, kano. mexu. nayk; JLJI. Uepuviuwes, kano. mexun. HayK;
A.B.llTunsnee (LAI'H um. npogh. H.E. JKykoeckoeo)

E-mail: marhangl@gmail.com

PaccmoTpeHbl BO3MOXKHBIE MCKAKEHUS a’3pOAMHAMUYECKON MPO(QUIUPOBKA MOJIETH KpbLIa
npy GUHUIIHON (hpe3epHOit 00paboTke M UX BIHMSIHUE HA adPOIUHAMUYCCKHE XapaKTePUCTUKU B
TpyOHOM DKCIIEpUMEHTE. YCTaHOBIICHBI TPEOOBAHMUS K TEXHOIOTHYECKOMY MpoIieccy (PHHUIIHO-
ro (hpe3epoBaHus MOICIICH KPbUIbEB Ha 00padaThiBatonux eHTpax ¢ UITVY.

KuroueBble ciioBa: a’poauHamMHuuecKasl MOJeNb, 00paboTka Ha obopynosanuu ¢ YIIY, mo-
IPEIIHOCTh U3rOTOBJICHHUS, YUCIICHHBIH pacyeT 00TeKaHus, a9POJMHAMUIECKOE KauyeCTBO.

EFFECT OF THE ACCURACY OF MANUFACTURING WINGS FOR WIND TUNNEL MODELS
OF THE AIRLINERS ON AERODYNAMIC PERFORMANCE. M.A.Arkhangelskaya,
V.D.Vermel’, Dr.Techn.Sc; L.L.Teperin, Cand.Techn.Sc, L.L.Chernyshev, Cand.Techn.Sc;
A.V.Shinyaev.

The possible distortions of aerodynamic wing model shaping at the final milling and their
effect on the aerodynamic performance in the wind tunnel experiment are considered. Requi-
rements to the process of the final milling of the wing models on CNC machining centers are
specified.

Keywords: wind tunnel model, CNC milling, manufacturing error, numerical flow analysis,
aerodynamic quality.
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IHEPI'OCUCTEMA I'MBPUJHbBIX CAMOJIETOB
ABUAIIMHU OBLHIEI'O HASHAYEHUSA

C.M.Mycun, ooxm. mexn. nayk (AO «TexnoOunamuxa),
A.B.Jleeun, ooxm. mexu. nayx, C.ILXanwomun, 0okm. mexH. HayK,
b.B.2Kmypos, kano. mexu. nayk (OO0 «Dxcnepumenmanvhas
macmepckasn HayxaCoghmy)

E-mail: smusin@ technodinamika.ru

[IpencraBieH KOHIENT 3JICKTPUYCCKON SHEPrOCUCTEMBI THOPUIHOTO BO3JYIIHOTO Cy/IHA
aBUAIIMU OOIETO HA3HAYCHHUS B Pa3BUTHE KOHLEIIMU TIOJHOCTBIO AIIEKTPUIECKOTO CaMoJIeTa.

KuroueBble ¢ji0Ba: SHeProcucTeMa, THOPUIHBINA CaMOJIET.

A POWER SUPPLY SYSTEM OF HYBRID AIRCRAFTS FOR GENERAL PURPOSE AVIATION.
S.M .Musin, Dr.Techn.Sc;, A.V.Levin, Dr.Techn.Sc; S.P.Haljutin, Dr.Techn.Sc,
B.V.Zhmurov, Cand.Techn.Sc.

The authors present a concept of an electric power supply system for hybrid aircrafts for ge-
neral-purpose aviation in order to develop a conception of the fully electric plane.

Keywords: power supply system, hybrid aircraft.
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OLIEHKA BOCIUIAMEHSIIOLIEN CIIOCOBHOCTH
UMITYJAbCHO-TIJIASMEHHON CUCTEMBI 3AKUTAHUS

D.A.T'uzamynnun, ooxm. mexu. Hayk, P.M.Canuxoe, kano. mexu. HayK;
A0, /lemun, ooxm. mexu. nayk;, 3.I.I'abudynnuna, kano. mexu. HayK,
A.P.Canuxosa (Ypumckuii 2cocyoapcmeenmviii a8UAYUOHHBLU MEeXHUYeCKUU
VHUBepcument)

E-mail: texprom(@yandex.ru

HpI/IBe,ZleHI)I PE3YIbTaTbl CPABHCHUSA BOCHJ'IaMeHHIOH_Ief/'I CITIOCOOHOCTH KJIACCHUECKHUX HM-
IMYJIbCHO-CMKOCTHBIX CUCTEM 3aKUT'aHU U HOBBIX — UMITYJIbCHO-TIJIA3MCHHBIX B YCJIOBHUAX ITOCTO-
SIHCTBA HAKOIIJICHHBIX 3Heerﬁ.

KiroueBble c10Ba: MMITyIbCHO-IUIa3MEHHAs CUCTEMa 3a)KUTAHMS, BOCIUIAMEHSIONIAsl CIIO-
COOHOCTD, DJIEKTPOUCKPOBAs CTA0WIN3alMs TUIaMEHH, KpUTEpUil BOCIIAMEHSIONIEH CII0COOHO-
CTH €EMKOCTHBIX CUCTEM 3aKUT'aHU.

EVALUATION OF THE FLAMMABILITY OF THE PULSED-PLASMA IGNITION SYSTEM.
F.A.Gizatullin, Dr.Techn.Sc; R.M.Salichov, Cand.Techn.Sc,; A.Yu.Demin, Dr.Techn.Sc,
Z.G.Gabidullina, Cand.Techn.Sc; A.R.Salihova.

Results of comparing flammability of the classical pulsed-capacitive ignition systems and
new pulsed-plasma ignition systems under consistency of accumulated energy are presented.

Keywords: pulsed-plasma ignition system, flammability, flame electric spark stabilization,
criterion of flammability of the capacitive ignition systems.
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INPOEKTUPOBAHUE YCTPOMCTBA
HHEBMATHYECKOI'O PACIIBIVIMBAHUSA «KUAKHUX TOILJINB
JJIS1 MAJTOOMUCCHUOHHBIX KAMEP CTOPAHUA I'T/1

O.I'Yeneoan'; M.B.Cunyanosa?, 0oxm. mexu. HayK,
A.FO.Bacunves!, kano. mexn. nayx, A.H.Maitoposa', kano. mexn. nayx

1 .
L]enmpanvuvlti uncmumym asuayuoHHo2o momopocmpoernusi um. I1.1.bapanosa;
2 o o o o
Mockosckuii aguayuonusiii uHcmumym (HayuOHANIbHBIU UCCIe008aMeNbCKULL
VHUgepcumem)

E-mail: dc2mati@yandex.ru

[IpencraBnena kinaccuuKanms 3aBUXPUTEIBHBIX YCTPOHCTB, MPUMEHSIEMbIX B COBPEMEHHBIX
KC. CoznanHblit PpOHTOBOI MOAY/Ib IPOJEMOHCTPUPOBAJ HU3KUH ypoBeHb BbIOpocoB NO, B 01-
CeKe KaMepbl cropanus 1 9QPEKTUBHOCTh METO/IA PaCIIblIa TP aBTOHOMHBIX UCTIBITAHUSIX.

KiroueBble ciioBa: xamepa cropaHusi, GpOHTOBONH MOIYib, 3aBUXPUTEIb, PAcCIbUIMBAHUE,
a’p030JIb, SMUCCHS BPEIHBIX BEILECTB.

DESIGNING A PNEUMATIC LIQUID FUEL SPRAYING UNIT FOR LOW EMMITING GAS
TURBINE ENGINE COMBUSTORS. O.G.Chelebyan; M.V.Siluaynova, Dr.Techn.Sc;
A.Yu. Vasil’ev, Cand.Techn.Sc, A.I.Maiorova, Cand.Techn.Sc.

Classification of swirling devices used in modern combustors is presented. The front module
created has demonstrated a low level of NOx emission in the combustor compartment and effec-
tiveness of spraying method in off-line tests.

Keywords: combustor, front module, swirler, spraying, aerosol, harmful substance emis-
sion.
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OIIBIT PABPABOTKU 1 OCBOEHMUS MTPON3BO/ICTBA
COTOBBIX MAHEJIEA MOJIA JIA
M3 OTEYECTBEHHBIX MATEPUAJIOB

I'U.Illokun, xano. mexu. nayx, ILB.Illepwax; M.A.Anopronuna
(OAO «HayuonanvHulli uHcmumym asuayuoHHbIX MEXHOI02ULL»)

E-mail: shershak@niatcomposite.ru

IIpuBeneHsI pe3yapTaThl UCCIEIOBAHIH TI0 pa3pad0TKe U U3TOTOBICHHUIO TPEXCIOHHBIX COTO-
BBIX IaHEJIeH MoJia U3 MaTepPUaIoB POCCUHCKOTO MMPOU3BOACTBA JIJISl TPAXKIAHCKOM aBUAllMOHHOU
TEXHUKHU.

KiroueBble ciioBa: TPEXCHOﬁHaﬂ COTOBAas MMAHCIIb, ITaHCJIb 110J1da, UMIIOPTO3aMCIICHUE, MaTC-
puajibl, TCXHOJOTHUH, KBaJ'II/I(l)I/IKaLU(ISI MarepuaJa.

EXPERIENCE IN DEVELOPMENT AND MANUFACTURE OF HONEYCOMB FLOOR PANELS MADE
OF DOMESTIC MATERIALS. G.I.Shokin, Cand.Techn.Sc; P V.Shershak; M.A.Andriunina.

Investigation results on development and manufacture of sandwich honeycomb floor panels
made of domestic materials for civil aviation are presented.

Keywords: sandwich honeycomb panel, floor panel, import substitution, materials, techno-
logies, material qualification.
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I'MCTEPE3UCHBIE ITIOTEPU B MATEPUAJIAX
N TOHKUX INOKPLITHUAX

O.B.Kapazuo3, ooxm. mexu. nayx;, B.Il.H3maiinos, kano. mexu. HayK
(OAO “HayuonanvbHolii uncmumym a8uayuoHHbIX mexnono2uil”);
B.M.Illaxnaponos, xano. ¢us.-mamem. nayk (MI'Y umenu M.B. Jlomonocosa)

shah@phys.msu.ru

PaccMmoTpeH MexaHu3M paccesiHUs SHEPTrUU MPU HAKJIOHAX ISITHA KOHTAKTa IIApOBBIX OIOP
MasTHUKOBOTO TpHOOMETpa C IUIOCKMMH oOpasumamu. ['mcTepesncHble MOTEpH B Marepuajax
OrPaHUYUBAIOT JJOOPOTHOCTh MEXaHUYECKUX KOJIeOaTeIbHbIX chcTeM. M3MepeHue o0poTHOCTH
MIO3BOJISIET OIPEJCITUTh KOAP(UIMEHT THCTEPE3UCHBIX TIOTEPh B MaTepraliaX U TOHKHX MOKPbI-
TUAX 0e3 pa3pylIeHUsI UX CTPYKTYPHI.

Ki1roueBble ci10Ba: BHyTpEeHHEE TPEHUE, TUCTEPE3HUC, JOOPOTHOCTD, KOI(DMUIIHEHT TUCTEpe-
3UCHBIX MOTEPb.

HYSTERESIS LOSSES IN MATERIALS AND THIN COATINGS. O.V.Karagioz, Dr.Techn.Sc;
V.PIzmaylov, Cand.Techn.Sc;, V.M .Shakhparonov, Cand.Phys-Math.Sc.

The authors consider the mechanism of energy dissipation at inclinations of the contact area
of spherical bearings of the pendulum tribometer and flat samples. Hysteresis losses in materials
restrain the quality factor of mechanical vibrating systems. Measuring of the quality factor
ensures determination of coefficient of hysteresis losses in materials and thin coatings without
destruction of their structure.

Keywords: internal friction, hysteresis, quality factor, coefficient of hysteresis losses.
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VYIK 658.512.4

BJIVSTHUE IIUD®POBBIX TEXHOJIOT UM
HA OPTAHM3ALIMIO TEXHOJIOTMYECKOM MOJIOTOBKH
MMPOU3BOJCTBA W3JIEJNI ABUAIIMOHHOW TEXHUKH

M.B.Typxun, kano. mexu. nayk (IIAO «Obveounennas
asuacmpoumenbHas Kopnopayusy )

mt404@mail.ru

IpencraBieHbl cxeMa yBS3KH U M3TOTOBJICHHS TEXHOJIOTMYECKOH OCHACTKH, a TAK)Ke pacyeT-
Hasg MOJECJIb OLCHKHU TPYAOBLIX 3aTpaT Ha IMMPOBECACHUE IMTOATOTOBKHU ITPOU3BOACTBA, YUUThIBAIOIIAsd
BIIMSTHUE HU(PPOBOTO 0OIHMKA U3/ICITHS.

KiroueBble cj1oBa: TEXHOJIOrHYECKAs MMOATO0TOBKA MMPOU3BO/ACTBA, I_II/I(l)pOBOC npou3BOACTBO,
TCXHOJIOTMYCCKass OCHACTKaA.

IMPACT OF DIGITAL TECHNOLOGIES ON PREPRODUCTION PLANNING IN AVIATION
INDUSTRY. M.V.Turkin, Cand.Techn.Sc.

This paper deals with an alignment scheme and manufacturing of industrial tooling as well
as a design model of the effort estimate with respect to the influence of the digital configuration
of the product.

Keywords: preproduction planning, digital production, industrial tooling.
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PABPABOTKA IIU®POBOM TEXHOJIOI'UA
MN3I'OTOBJIEHUSA CBAPHbBIX ABUALIMOHHBIX
®EPMEHHO-PAMHBIX KOHCTPYKIIUH

N3 TOHKOCTEHHBIX TPYb

A.®.Huxonaes (OO0 «Hayuno-mexnonoeuueckas unuyuamusa», 2. Hosocubupck)
E-mail: airnaf@yandex.ru

Pazpaborana no nudpoBoii TexHonoruu pepma Qrozensxa 6—8-MECTHOTO JIETKOr0 MHOTOLIE-
aeBoro camosnera. depma U3roToBJIEHa U3 CTAIBHBIX TPYO M coOpaHa B CTaIleNIsAX-KaHTOBATEIISIX.

KnroueBble cji0Ba: TOHKOCTEHHBIC TPYOBI, CBapKa B crarmeie, (pacoHHbIe TOpIb! TpyO, Oec-
yepTexHas TexHonorusi, craHok YITY, dpepma (rozersika, TeTrknii MHOTOLIEJIEBOW CaMOJIET.

DEVELOPMENT OF DIGITAL TECHNOLOGY FOR FABRICATION WELDED AIRCRAFT
TRUSS-FRAMED STRUCTURES FROM THIN-WALLED TUBES. A.F.Nikolaev.

A fuselage truss for a 6-8 seat local light utility aircraft was developed using digital techno-
logy. The truss was fabricated from steel tubes and assembled in tilting jigs.

Keywords: thin-walled tubes, jig welding, shaped faces of tubes, MBD technology, NC ma-
chine tool, fuselage frame, light utility aircraft.
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METO/] ONIPEJEJEHUS AAT'E3MOHHON MPOYHOCTHU
OTJEJIbHBIX CJIOEB TENJIO3AIIMTHBIX NOKPHITUA
NP PABOYUX TEMIIEPATYPAX

0. A. Hosrcnuykuii, ookm. mexu. nayk, H.I.Bvtukoe, kano. mexu. Hayk,
AL Xamuoynnun, A.B.Ilepwun; B.B.Aspyuxuii

(TC’HI] @I'VII «llenmpanvusiii uncmumym asuayuoHHO20
momopocmpoenus um. I1.U. bapanosa»)

E-mail: khamidullin@rtc.ciam.ru

Pa3paboran yHnBepcalbHBIH METOJ] OTIPEIeNIeHNs aiTe3MOHHON MTPOYHOCTH OTAEIBHBIX CIIO-
€B KepaMU4ecKHuX Teryio3amuTHbIX nokpeiTuid (T3I1) npu pabounx Temmneparypax. Anpobdanus
MpOBe/IeHA Ha KOJIBIIEBBIX oOpasmax u3 cruiaBa BXK98 ¢ coBpemenusiv T3I1, HaHeCEHHBIM 1O
TUIa3MEHHOM TEXHOJIOTUH Ha BO3JIyXe.

KiroueBbie ciioBa: TCIUIO3AIUTHBIC MOKPBITUA, AATC3MOHHAA NPOYHOCTD, METaJJINYeCKUI
HOHCHOﬁ, KepaMI/ILICCKI/Iﬁ CHOﬁ, CTa6HJIH3HpOBaHHLIﬁ OKCHUJAOM UTTPUA AUOKCUT TUPKOHUS.

A METHOD FOR DETERMINATION OF ADHESION STRENGTH OF SEPARATE LAYERS
OF THERMAL BARRIER COATINGS AT OPERATING TEMPERATURES.
Yu.A.Nozhnitsky, Dr.Techn.Sc; N.G.Bychkov, Cand.Techn.Sc; A.Sh.Khamidullin;
A.V.Pershin; V.V.Avrutsky.
The authors have developed a universal method to determine the adhesion strength of separate

layers of ceramic thermal barrier coatings (TBC) at operating temperatures. The tryout has been
performed on circular samples in VZh98 alloy with today’s TBC applied by air plasma technique.

Keywords: thermal barrier coatings, adhesion strength, metallic bond coat, ceramic top coat,
yttria stabilized zirconia.
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VIIK 62-791.2

OBOPYJIOBAHMUE JIUISI TIPOMBIBKH
TOILIMBHBIX BAKOB JIA
TA3BOHACBIIIEHHON MOIOIIEN ) KUJIKOCTBIO

P.I.Tumupxees, ookm. mexu. nayk, A.B.Ilaenoe, xano. mexun. HaykK,
A.A.Munenkoe, kano. mexu. nayx, O.H.Tpywun
(OAO «Hayuonanvhwlii uncmumym a8uayuOHHbIX MEXHOI02ULL)

E-mail: niat3@niat.ru

Hpe}_'[CTaBJ'IeHO O60py,[[0BaHI/IC " OCHACTKa AJid MNPOMBIBKH TOIIJIMBHBIX 0aKOB JIETATEIIbHBIX
armnaparoB ra30KUJAKOCTHBIM MOKOIIUM IMOTOKOM.

KuaroueBble cJi0Ba: TOIIUBHBIC 6a1<14, ITPOMBIBKA, Ira30HACBIIICHHAs MOIOIIas JXUAKOCTb.

EQUIPMENT FOR RINSING AIRCRAFT FUEL TANKS WITH GAS SATUATED WORKING FLUID.
R.G.Timirkeev, Dr.Techn.Sc; A.V.Pavlov, Cand.Techn.Sc; A.A.Minenkov, Cand.Techn.Sc;
O.1. Trushin.

Equipment and tooling for rinsing aircraft fuel tanks with gas saturated washing flow are pre-
sented.

Keywords: fuel tanks, rinsing, gas saturated washing fluid.
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BbBIBOP IPUOPUTETHBIX HAIIPABJIEHUN
OBECIEYEHWSI UCITPABHOCTH
ABUAIIMOHHOHM TEXHUKH

A.U. Ilpyounnuk; K.JI.Cynonvko, kano. mexm. Hayk,
O.B.Yenvuues, xano. soen. nayx, I.ILII]econes, 0okm. mexu. Hayx
(HUI] (2. Jwbepywt) LIHUHU BBC Munoboporwst Poccuu)

E-mail: shch-2011@mail.ru

IIpuMeHeHue npeIaraeéMoro MyJIbTUIUNIMKATUBHOIO KPUTEPHUS ITPU OLIEHKE TEXHUYECKOTO CO-
CTOSIHHS ITIAPKA aBHATEXHUKU IO3BOJIIET ONPEJACIUTh PALlMOHAIBHBIC ITyTH YBEIUYEHHSI JIOJITO-
BEYHOCTH.

KiioueBbie ciioBa: OGCJ’IY)KI/IBaHI/Ie, OKCILTyaranus, HaAC)KHOCTD, 6630TKa3HOCTL, pa60To—
CHOCO6HOCTL, NEepUOANIHOCTD, AOJTOBCUHOCTD.

THE CHOICE OF PRIORITY AREAS IN SUPPORT OF AIRCRAFT SERVICEABILITY.
A.1.Prudinnik; K.L.Supon’ko, Cand.Techn.Sc; O.V.Chelyshev, Cand. Mil.Sc;,
G.P.Schegolev, Dr.Techn.Sc.

Application of the proposed multiplicative criterion at assessment of the technical state of
aircraft fleet makes possible determination rational ways to improve operating life.

Keywords: maintenance, operation, reliability, fail-free operation, frequency, operating life.
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