CAMONETO- U
BEPTOJIETOCTPOEHWNE

METOIWKA BBIBOPA PAITTMOHAJIBHBIX
APPOIMHAMMWYECKHUX ®OPM HA OCHOBE
PEILIEHUN YPABHEHUU HABHLE-CTOKCA

B.B.Boscoaes, xano. mexu. nayx, JLJI. Tenepumn, xano. mexu. Hayx
(L{AT'H um. npogp. H.E. JKykosckoeo)

OnucaHa MeToJMKa, TTO3BOJISIONIAs TapaMeTPHU3UPOBATh MaTeMaTHYeCKyI0 MOJIETTh TTOBEPX-
HOCTH KOMITOHOBKH JIETaTeIbHOTO anmapara. BhIoiHeHbl mapaMeTpuuecKkie pacueTsl adpo/Iu-
HAMHYECKHUX XapaKTEePUCTUK Mpoduiisi Kpbuia 12- u 15%-Hoii TONIUHBI IPH 3aIaHHOM KO3 (-
(uruente noabemMHol cuibl 0,5 u yucie Maxa, pasaom 0,75.

KiroueBble ¢ji0Ba: BRIYMCIUTEIBbHAS TuapoJnHaMMKa, HaMHHapHO-Typ6yJ'I6HTHBIfI nepexon,
napaMeTpusanus MMOBECPXHOCTHU, PALIUOHAIBHBIC A3pOANHAMHWYCCKUC (1)OpMI>I.

AN APPROACH TO SELECTION OF RATIONAL AERODYNAMIC SHAPES BASED
ON NAVIER-STOKES EQUATION SOLUTIONS. V.V.Vozhdaev, Cand.Techn.Sc;
L.L.Teperin, Cand.Techn.Sc.

An approach that allows for parameterization of the surface model of the aircraft configura-
tion is described. Parametric calculations of aerodynamic characteristics of the wing airfoil with
12 % and 15 % thickness at a given lift coefficient of 0,5 and Mach number equal to 0,75 have
been carried out.

Keywords: computational fluid dynamics, laminar-turbulent transition, surface parameteri-
zation, rational aerodynamic shapes.

Ob OJTHOM KPUTEPUU ITPOEKTUPOBAHUA
MHOJO3KOBOI'O HTACCH BEPTOJIETA

/1.B.Heoenvko, ookm. mexu. nayx, JI.B.Kopomkoe, kano. mexu. Hayk;
C.A.Anumos, kano. mexu. nayk (OAO «Kazanckuii epmonemmwlil 3a600»)

[IpennoxeHo UCTIONB30BaTh B KAYECTBE SHEPIETHUECKOTO Kpurepus 3(h(HEeKTUBHOCTD HOITIO-
LICHUS! KMHETHMYECKOH SHEepruu B Ipollecce IMEepBOro mocagodyHoro ypapa. IIpeacraBieHst
pe3ysbTaThl pacuyera MpeAsaracMoro 3HEpPreTH4eCKoro KpUTepus Ui MacCOBO-HHEPLIMOHHOTO
MakeTa BEpTOJIeTa, OCHAICHHOTO ABYMS Pa3JIMYHBIMHU HOJIO3KOBBIMU IIACCH.

KiioueBble cjioBa: BEpTONIET, peccopa, MONI03KOBOE IACCH, aBTOPOTALMOHHAS TIOCaKa, KO-
a¢¢ureHT 3(h(HEeKTUBHOCTH, TIIACTUICCKUE IehopMaIuu.
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ON A CERTAIN CRITERION FOR DESIGNING OF THE HELICOPTER SKID LANDING GEAR .
D.V.Nedel’ko, Dr.Techn.Sc,; L.V.Korotkov, Cand.Techn.Sc; S.A.Alimov, Cand.Techn.Sc.
The authors suggest using efficiency of kinetic energy absorption during the first landing

impact as the energy criterion. Predictions on the offered energy criterion for a mass-inertia hel-
icopter mockup equipped with two different skid landing gears are presented.

Keywords: helicopter, spring, skid landing gear, autorotational landing, efficiency factor,
plastic deformations.

OBUTATEJIECTPOEHWE

UJIEHTU®UKALIUSI ADPOIUHAMUYECKON MOJIEJN
OCEBOI'O KOMITIPECCOPA C BBICOKOHAIIOPHOI
CBEPX3BYKOBOI1 CTYIIEHBIO

E.T.Iy3aues, A.U.Ilnomnuxos, /1.A.Ypaes
(OAO «Asuadsueamenwvy, . [lepmv)

Paccmotrpena mpobiema uneHTH(GUKAIIH 0 KCIIEPUMEHTATBHBIM JaHHBIM [TapaMeTPOB JIBY-
MEpHOH MareMaThdeckoi Mozenu. [IpuBeaeHsl MeTonnka 1 pe3yabTaThl HISHTH()UKAINN TTapa-
METPOB a3POINHAMHYECKOTO ITOTOKA B IPOTOYHON YaCTH KOMIIPECCOPA.

KuroueBble ci10Ba: 0ceBOH KOMIIPECCOP, BHICOKOHATIOPHAS IIUPOKOXOPAHAs CTYyIEeHb, IPaHU-
LA YCTOMYMBOM paboThl, HACHTU(PHKALMS, XapaKTePHUCTHKa KOMIIpEccopa.

IDENTIFICATION OF AN AERODYNAMIC MODEL OF THE AXIAL HIGH-PRESSURE
SUPERSONIC STAGE COMPRESSOR. E.T.Guzachev, A.I.Plotnikov, D.A.Uraev.

The problem of identifying parameters of the 2D mathematical model based on experimental
data has been examined. Techniques and results of identifying aerodynamic flow parameters
in the compressor flow path are presented.

Keywords: axial compressor, high-pressure/wide-chord stage, surge margin, compressor
performance.
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MATEPUATIBI N METATNYPTIUNA

METO/AbI OITPEAEJEHUA CABUI'OBBIX XAPAKTEPUCTHUK
IHOJUMEPHBIX KOMIIO3UIINOHHBIX MATEPHUAJIOB

H.O.Akoeénes, kano. mexu. nayx, B.C.Epacos, kano. mexn. nayx; B./].Kpbinoe,
10.0.11onoe (@I'VII “BUAM” I'HI] PD)

Paccmorpens! Metopl uenbitanuii IIKM Ha cABUT B INIOCKOCTH JIMCTA, IPUBEIEHBI SKCIIEPU-
MEHTAJIBHO TOJY4E€HHBIEC YIIPYTONPOYHOCTHBIE XaPAKTEPUCTHKH CTEKIIOIIACTHKA, YITICTIACTHKA
1 THOPUAHOTO MaTepuiia Ha UX OCHOBE ISl PA3JIMUHBIX CXEM apMHPOBaHMUA.

KiroueBble cjioBa: CABUI' B IJIOCKOCTH JIMCTA, MOAYJIb CABUTA, IPOYHOCTL IPH CABUIC, YITIC-
IJIACTHUK, CTCKJIOIIJIIACTHK, FI/I6pI/III, HOHHMCpHBIﬁ KOMHOSI/IHI/IOHHBII\/'I MarepuaJl.

METHODS FOR DETERMINATION OF SHEAR PROPERTIES IN POLYMER COMPOSITE MATERIALS.
N.O.Yakovlev, Cand.Techn.Sc; V.S.Erasov, Cand.Techn.Sc; V.D.Krylov; Yu.O.Popov.

The article considers methods for in-plane shear testing of polymer composite materials.
Elasto-strength properties of carbon and glass fiber plastics and hybrid materials for different
reinforcement patterns on their basis were obtained experimentally.

Keywords: in-plane shear, shear modulus, shear strength, carbon fiber plastic, glass fiber
plastic, hybrid, polymer composite material.

BbBICOKOITPOYHBIE KOHCTPYKIIMOHHBIE
MAPTEHCUTHOCTAPEIOUIUE CTAJIU B ABUACTPOEHUHA

H.IIlokpoeckaa; E.C.Mapkosa; A.b.Illanvkesuu, kano. mexw. HayK
(@I'VII “BUAM” I'HI] P®D)
[IpuBeneHb! GHU3MKO-MEXaHUYECKHE CBOIMCTBA CTasiel, yKa3aHbl X OCOOCHHOCTH W YCIIOBHUS
MNPUMCHCHUS B aBUACTPOCHUMU.
KuroueBble c10Ba: BbICOKAsl IPOYHOCTb, BSI3KOCTh Pa3pylICHHUs], YCTAI0CTh, KOPPO3UOHHAS

CTOﬁKOCTL, CBapkKa, JJIUTCIIbHAA IIPOYHOCTD.

HIGH-STRENGTH STRUCTURAL MARAGING STEELS IN AIRCRAFT BUILDING.
N.G.Pokrovskaya; E.S.Markova, A.B.Shalkevich, Cand.Techn.Sc.

Physical and mechanical properties of steels are presented; features and conditions of their
applications in aircraft building are shown.

Keywords: high strength, fracture toughness, fatigue, corrosion resistance, welding, long-
term strength.
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BOIMNMPOCbHLI TEXHOJIOTINK

JA3EPHBIH OTKUI' AIIOMUHUEBBIX CILIABOB

K.A.Makapoe, ooxm. mexu. nayk (OAO «Bepmonemwvr Poccuuy)

OnucaHbl BIUSHHC BU 1A MMOKPBITHA HA 3(1)(1)€KTI/IBHOCTI> JIa3CPHOI0 OTXKUTA, BIMSAHUC (bOKy'CI/I—
POBKH JIA3€PHOTO JIyda U CKOPOCTHU €TO IMCPEMCIICHUS Ha MCXaHNUYCCKUC CBOMCTBa Marepuaia.

KiioueBble cjioBa: ITaMIIOBKa, JIa3€p, OTKUT, MEXAaHUYCCKUC XapaKTCPUCTHUKU, aJIFOMUHUC-
BEIC CILIIaBBI.

LASER ANNEALING OF ALUMINUM ALLOYS. K.A.Makarov, Dr.Techn.Sc.

The influence of a coating type on laser annealing efficiency, the effect of laser beam fo
cusing and laser travel speed on mechanical properties of the material are described.

Keywords: stamping, laser, annealing, mechanical characteristics, aluminum alloys.

IMMOBEPXHOCTHOE YIIPOUYHEHUE
IIEKTPOMEXAHUYECKOM OBPABOTKOM
CTAJIBHBIX TETAJEW MAIIIUH

A.ILAxkosnesa, kano. mexu. nayk (MI'TY um. H.D. Baymana)

ITpuBeneHBI pe3yNbTaThl HCCICAOBAHUIN MOBEPXHOCTHBIX CIIOEB MOCTIE ICKTPOMEXaHNIECKON
00paboTKH.

KiaroueBble CJI0BA: KAYECTBO MMOBEPXHOCTHBIX CJIOEB, 3JIEKTPOMEXAHUYECKas 00paboTKa.
SURFACE HARDENING BY ELECTROMECHANICAL PROCESSING OF STEEL COMPONENTS
OF MACHINES. A.P.Yakovleva, Cand.Techn.Sc.

The findings of an investigation into surface layers after electromechanical processing are
given.

Keywords: quality of surface layers, electromechanical processing.
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BONPOCbI TEXHONOrnmu

OCHACTKA JJIsA KVIEIIKU KJIMHOBU/IHBIX ITAKETOB

A.M. Xamazanoe (Hayuonanomuwiii ucciedosamenvckuil Mpkymcexuii
20CY0apCmeeH bl MeXHUYeCKUll yHusepcumen);

A.M.Xyuxeee (Upkymckuii aguayuoHuslii 3a600 —

Gunuan OAO «Kopnopayus « Upkymy)

PaccmoTpensl HOBbIE CIOCOOBI KJICNKH KJIMHOBHIHBIX IAKETOB, 3aKJIIOYAIOIINECS B U3MEHE-
HUM BEKTOpa JaBiieHus pHu GopMooOpa30BaHNH 3aMbIKAIOILEH TOJTOBKU 3aKJIEIIKU.

KuroueBble cjioBa: Kiiernka, KIMHOBHUIHBINA TaKeT, MPEccoBas Kiemnka, (GopMooOpa3oBaHue
3aMBIKAIOIICH I'OJIOBKU.

TOOLING FOR RIVETING WEDGE-SHAPED STACKS. A.M.Khamaganov, A.M.Khunkheev.

New methods of riveting wedge-shaped stacks are presented, the concept of which consist
in changing of pressure vector when forming the closing head of a rivet.

Keywords: riveting, wedge-shaped stack, impact riveting, forming the closing head.

BbBIGOP PEXXYHIEI'O UHCTPYMEHTA
JJIA HVIM®OBAHUSA CIIJIABOB HA OCHOBE TiAl

U.C.Kosanes, B.JI.IOpves, 0okm. mexH. HAyK
(OAO «Hncmumym mexnonoeuu u op2anu3ayuu npou3800Ccmeay, 2. Ypa)

[IpencraBnens! pe3yabTaThl SKCIEPUMEHTAIBHOTO UCCIE0BaHNS TUTN(OBAHUS Pa3TUIHBIMH
Kpyramu criaBoB Ha ocHoBe TiAl.

KuroueBsle cioBa: nundosanue, MHTEpMETAJUIMA TUTaHa, CIijiaB Ha ocHoBe TiAl

THE SELECT OF THE TOOL FOR GRINDING OF ALLOYS ON THE BASIS OF TiAl.
L.S.Kovalev; V.L.Yurev, Dr.Techn.Sc.

Results of an experimental research of grinding by various wheels of alloys on the basis of
TiAl are presented.

Keywords: grinding, intermetallic of the titan, an alloy on the basis of TiAL
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KAHECTBO, HAOEXHOCTb,
PECYPC

BOCCTAHOBJIEHUE PABOTOCIIOCOBHOCTHA
TENJIOCTOMKOI'O ABUAIITMOHHOT'O OCTEKJIEHUS
P PEMOHTE U B OKCIIVIYATALIUU

C.B.Axonv3un; A.H.Dponkos, 0okm. mexH. HAyK
(HHUL] DPAT, 2. Jliobepywl, 4 THUHU Munoboponvt PD)

YCTaHOBJ'IeHO, 4dTO YAAJICHUC TIOBPEKIACHHOTO IMOBEPXHOCTHOI'O CJIOA Q)TOpOpFaHI/IquKOFO
CTCKJIa IMO3BOJISIECT BOCCTAHOBUTH €TI0 pa6OTOCHOCO6HOCTB, obecrieunBas Ipu 35TOM H€O6X0,Z[I/I-
MBIC ITPOYHOCTH U KECTKOCTh KOHCTPYKIIUN OCTCKIICHUA (1)0Hap$[ BO3AYIIHOI'O Cy/iHA.

KaroueBrble ciioBa: OpPraHnuvyeCKocC CTCKJIO0, IPOYHOCTh, PCMOHT, BOCCTAHOBJICHUC.

PERFORMANCE RESTORATION OF THE HEAT-RESISTANT AIRCRAFT GLAZING DURING
REPAIR AND OPERATION. S.V.Akol’zin; A.I.Frolkov, Dr.Techn.Sc.
It has been found that elimination of the damaged surface layer of the fluoroorganic glass

makes it possible to restore its performance, providing necessary structural strength and stiff-
ness of the aircraft canopy cover.

Keywords: organic glass, strength, repair, restoration.

SHEPITOEMKOCTb PECYPCA ABUAJIBUTATEJIEN

A.B.Kpeuko, B.H.Ilnyscnuko8, Kano. mexH. HaAyK,
K.JI.Cynonvko, xano. mexu. nayx, L.ILII[ezonee, 0okm. mexu. HayK
(HHUL] DPAT, 2. Jlvbepyel, 4 THUU Munoboponsi PD)

PaccMmoTpeHo BAMsSIHHE Pa3MUUHBIX DKCIUTYaTAllMOHHBIX (PaKTOPOB Ha pacxoj TOIUIMBA aBHa-
nBurarens. B kauecTBe pecypcHOro Imokasarenisi, Hapsily ¢ HapaOOTKOW B 4acaxX WM IHUKIIAX,
NPEATIOKEH KPUTEPUI «IHEPTOEMKOCTDY.

KuiroueBbie c10Ba: 5JKOHOMHYHOCTh, YIHEPIOEMKOCTh, MTOBPEKIAEMOCTb, 0€30TKa3HOCTb, pe-
cypc.
ENERGY CAPACITY OF THE AIRCRAFT ENGINE OVERHAUL LIFE. A.V.Krechko;
VI Pluzhnikov, Cand.Techn.Sc; K.L.Supon’ko, Cand.Techn.Sc; G.P.Schegolev, Dr.Techn.Sc.
The influence of different operating factors on the aircraft engine fuel consumption is con-

sidered. As a service life factor along with operating time in hours or cycles the authors offer
an “energy capacity” criterion.

Keywords: efficiency, energy capacity, fault probability, reliability, overhaul life.
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KAYECTBO, HAOEXHOCTb, PECYPC

AIPOAKYCTHYECKHUE METO/JAbI TUATHOCTUPOBAHUSA
MPOTOYHOM YACTU ABUAIIMOHHBIX JIBUTATEJIEH

B.FO.Bunozpaoos, xano. mexu. nayk, O.I.Mopo3oe, 0okm. mexH. HaAYK;
H.U.Hypees, kano. mexu. nayx, A.A.Kyzneuoe (Kazanckuii nayuonanvbHuolil
uccneoosamenvckull mexuudeckul ynusepcumem um. A.H. Tynoneea — KAH)

P ACCMATPUBAKOTCA HOBBIC a3POAKYyCTHUYCCKUEC MCTOAbI TNATHOCTUKNU HpOTO‘lHOfI JaCcTu aBUa-
ITMOHHBIX FaBOTyp6I/IHHBIX Z[BI/Il"aTCJ'Ief/’I Ha OCHOBEC HCIIOJIBb30BaHMA ITACCUBHBIX BOJIOKOHHO-OIITH-
YCCKUX M JIOKAIITMOHHBIX TCXHOJIOTUH.

KiroueBbie ciioBa: APOAKYCTHYCCKHNE METO/AbI, JTUAaIrHOCTHUKA, BOJIOKOHHO-OIITUYCCKUE pac-
NpEACICHHBIC JaTYUKH, B3AaUMOCIICKTPaJIbHAasA MaTpruia, CUCTEMa JUarHoCTHUKU.

AEROACOUSTIC METHODS FOR DIAGNOSTICS OF THE AIRCRAFT ENGINE FLOW CHANNEL.
V. Yu.Vinogradov, Cand.Techn.Sc, O.G.Morozov, Dr.Techn.Sc; I.1.Nureev, Cand.Techn.Sc,
A.A.Kuznetsov.

The authors consider new acoustic methods for diagnostics of an aircraft gas turbine engine
flow channel based on the application of passive fiber-optic and location technologies.

Keywords: aeroacoustic methods, diagnostics, fiber optic distributed sensors, inter-spectral
matrix, diagnostic system.

MATEMATHYECKAA MOAEJb CHUKEHUSA
YPOBHS T'A3B0OCOJEPXKAHUS B PABOYEN )KUJKOCTHU
I'MAPABJIMYECKUX CUCTEM BO3JYIIHbLIX CYAOB

A.O.Eecun (HUL] DPAT, 2. Jliobepywl, 4 LTHUHU Munoboponvt PD);
P.I' Tumuprees, ooxm. mexu. nayk (OAO “Hayuonanohvliii uncmuniym
asuayuonuwvix mexronoeutt”’);, H.H./JTtocoe (OAO «OKE Cyxoeo»)

OHpeI[eJICHI)I OCHOBHBIC MMapaMeTpPbl TEXHOJIOI'MYCCKOTO MponecCa aeradaliuu ruapaBiinyic-
CKOMt KUIKOCTU U KOHCTPYKTHUBHO-TCXHOJOTUYCCKHUEC MMapaMETPbl HA3EMHOT'0 CTCHAA, obecreun-
BaroIIeT0 CHUIKCHUEC YPOBHS Ira30COACPIKAHUA pa60qel‘/'1 JKUJAKOCTU THUAPABINYCCKUX CUCTCM.

KaroueBrbie ciioBa: ra3socoAcpKaHue, BAKYYMUPOBaHUE.

MATHEMATICAL MODEL FOR REDUCTION OF GAS CONTENT LEVEL IN THE OPERATING
FLUID OF THE AIRCRAFT HYDRAULIC SYSTEMS. A4.0.Evsin; R.G.Timirkeev, Dr.Techn.Sc;
N.N.Lyusov.

Main parameters of degassing process for hydraulic fluid and structural-and-process para-
meters of the ground bench which provide reduction of the gas content level in the operating
fluid of hydraulic systems have been determined.

Keywords: gas content, degassing.
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