CAMONETO- U
BEPTOJIETOCTPOEHWNE

VIK 531.383 —11: 681.7

MOJIEJIMPOBAHUE NHCTPYMEHTAJIbBHBIX
MOTI'PEINHOCTEN TPEXKAHAJBHOM
BECILIAT®OPMEHHON MHEPIIUAJIBHOHN
HABUTAIIMOHHON CUCTEMBI

C.I'Huxonaes, xano. mexnu. nayk; A.B.Ionoma (Ilepmckuii hayuonanvhbiil
UCCLe0068AMENbCKULL NOTUMEXHUYECKUL YVHUBEPCUMENT)

E-mail: nikolaevstg@gmail.com

BrinmonHeHo MopenupoBaHKHe MOTrpeIHoCTe OecruaropMeHHBIX WHEpIUaIbHBIX HaBHUTa-
LUOHHBIX CHCTEM, pa3paboTaHa METOIUKA OINPEACTICHUs] CUCTEMaTHYEeCKUX TIOrPEeITHOCTEH 1aT-
YUKOB, IIPOBEACH YHUCIEHHBIM 3KCIIEPUMEHT I10 UX OIPENEICHUIO.

KuaroueBbie ciaoBa: OecriarhopMeHHas HHEPIHAIbHAs HABUTAIIMOHHAS CUCTEMa, THPOCKO-
ITbI, aKCeJIePOMETPHI, HHCTPYMEHTAIbHBIE TIOTPEITHOCTH.

SIMULATION OF INSTRUMENTAL ERRORS OF THE THREE CHANNEL STRAPDOWN
INERTIAL NAVIGATION SYSTEM. S.G.Nikolaev, Cand.Techn.Sc; A.V.Golota.

Simulation of errors of the strapdown inertial navigation systems was performed; a method
for estimation of sensors systematic errors was worked out. Numerical experiment on errors eva-
luation was carried out.

Keywords: strapdown inertial navigation system, gyroscopes, accelerometers, instrumental
errors.
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YIK 629.735.45

OBOCHOBAHME MPEJEJBHO JONTYCTUMbIX 3HAYUEHUHA
AUATHOCTHYECKHUX IMPU3HAKOB TEXHUYECKOI'O
COCTOAHUA ATPET'ATOB TPAHCMUCCHUHA BEPTOJIETA

JI.B.Heoenvko, ooxm. mexu. nayx, T.A.Myxamemuiun
(KHUTY — KA um. A.H. Tynonesa)

E-mail: ndv7350@mail.ru

IIpencrariieHa OCHOBaHHAs HAa BEPOSTHOCTHOM ITOAXOAC METOHOJIOTHS OOOCHOBAaHHUS TIpe-
JIETHHO TTOTYCTUMBIX 3HAUCHUH TUArHOCTHYECKHUX IPU3HAKOB, SBISIOMNXCS HEOTHEMIIEMOM
JacThI0 CHCTEM MOHHTOPHHTA TEXHHYECKOTO COCTOSTHHSI arperaroB TPAaHCMHUCCHH BEpTOJIETa B
IKCILTyaTaIuy.

KiioueBble ciioBa: TPaHCMUCCHUS BEPTOJICTA, AUATHOCTUYCCKUC MMPU3HAKH, [TOPOTOBBIC 3HA-
YCHMH:, SKCIUTyaTalus 1Mo TCXHUYCCKOMY COCTOSAHUIO.

METHODOLOGY OF STUDY OF MAXIMUM PERMISSIBLE VALUES OF DIAGNOSTIC
FEATURES OF A TECHNICAL CONDITION OF THE HELICOPTER TRANSMISSION UNITS.
D.V.Nedel’ko, Dr.Techn.Sc; T.A.Mukchametshin.

The authors have developed a probabilistic approach based on the technique of substantiation
of maximum permissible values of diagnostic features are an integral part of monitoring the tech-
nical condition of the helicopter transmission units in operation.

Keywords: mission helicopter, diagnostic features, thresholds, probability of an event, con-
dition maintenance.
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AOBUTATEJIECTPOEHWE

VIIK 621.452.3

BJIUAHUE MATEPUAJIA CEPAEYHUKA JPOCCEJIA
HA PA3PATHBIE ITPOLECCHI

B EMKOCTHBIX CUCTEMAX 3AXKUTAHUSA
KOJIEBATEJIBHOI'O U AITEPUOIUYECKOI'O PA3PSAIA

D.A.T'uzamynnun, ookm. mexu. Hayk, P.M.Canuxoe, kano. mexH. HayK;
A Kapumosa (¥Ypumckuii 2ocyoapcmeentbiii a8UayOHHbI
MeXHUYeCKUll yHusepcument)

E-mail: texprom@yandex.ru

HccnenoBano BIMsiHME MaTepualia cepjiedHuKa apoccelis u3 (eppoMarHuTHOTO, THaMarHnT-
HOTO M TTapaMarHUTHOTO MaTepHaoB Ha 3aKOHOMEPHOCTH Pa3psIHbIX MPOLIECCOB B CTPEISIOMIEH
MOJTYPOBOTHUKOBOM CBEUE EMKOCTHBIX CUCTEM 3aKUTaHUsI KOJIe0aTeIbHOTO U allepUOANYECKOTO
paspsna. [IpencraBneHsl peKOMEHJAINH 110 BRIOOPY MaTepualia cep/ieuHuKa APOCCeis U HHIYK-
TUBHOCTH Pa3psIHON HENH NMPUMEHUTENBHO K YCIOBHUSAM BOCIUIAMEHEHHS TOTIJTMBOBO3IYIITHBIX
cMecell B Ta30TypOMHHBIX JIBUTATEIISIX.

KiioueBble cj10Ba: €MKOCTHBIE CHCTEMBI 3a’KUI'aHusd, CTPCIAIOIINE IMOJIYIPOBOAHHWKOBBIC
CBCYU, MATCPpHUAJIbl CEPACYHUKOB APOCCEIIs, SQHEPTHUA U AJIUTCIIBHOCTD Pa3spAa0B B CBCUC.

EFFECT OF THE CHOKE CORE ON DISCHARGE PROCESSES IN THE CAPACITIVE
IGNITION SYSTEMS OF THE OSCILLATORY AND APERIODIC DISCHARGE.
F.A.Gizatullin, Dr.Techn.Sc; R.M.Salichov, Cand.Techn.Sc; A.G.Karimova.

Effect of ferromagnetic, diamagnetic and paramagnetic choke core materials on the regulari-
ties of discharge processes in a shooting semiconductor plug of the capacitive ignition systems
of the oscillatory and aperiodic discharge was investigated. Recommendations on selection of the
choke core material and discharging circuit inductance depending on conditions of the air-fuel
mixture ignition in gas turbine engines were presented.

Keywords: capacitive ignition systems, shooting semiconductor plugs, choke core materials,
discharge energy and duration in the plug.
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YIK 629.7.035.5:533.69

YUCIEHHOE MOAEJIMPOBAHUE
XAPAKTEPUCTHUK BO3YIIHOI'O BUHTA

I'A.9uuunoaee; H.B.Kypnaes, 0oxm. mexH. HayK
(Hosocubupckuii 20cy0apcmeenuvlil mexHu4ecKull YHUgepcumen )

E-mail: sky fighter2@mail.ru

[IpencraBnena onenka TouHoctu ucnonbzoBanust ANSYS Fluent B pacdyere Oe3pasmepHbIX
ko3¢ ¢punmentoB Taru, momHocty 1 KIIJ[ BozaymHoro BuHTa. AHajau3 NPOBEICH HA MOJEIH
n30aMpoBaHHoOro BUHTa U3 cepun CUB-1. [{nsa pacyetoB ObUTH IPpUMEHEHBI TPH MOJEIHU TYpOY-
JICHTHOCTH: cTaHaapTHas k-¢, mozenb Cnanapra—AJsnmapaca u Transition SST.

KuroueBble ¢JI0Ba: BO3AYITHBINA BUHT, XapaKTEPUCTUKN BO3AYIITHOTO BUHTA, BEIYUCIATEIHHAS
THAPOAIPOTUHAMUKA.

COMPUTATIONAL MODELING OF THE PROPELLER CHARACTERISTICS. G.A4.Chichindaev,
N.V.Kurlaev, Dr.Techn.Sc.

An estimate of accuracy of ANSYS Fluent application for calculation of a propeller dimen-
sionless thrust coefficients, power and efficiency is presented. A SDV-1 series separate propeller
model has been analyzed. Three models of turbulence namely Standard k-g, Spalart—Allmaras
and Transition SST have been used in calculations.

Keywords: propeller, propeller characteristics, computational fluid dynamics.
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BOIMNMPOCHLI TEXHOJIOINA

VIIK 621.9

CITIOCOBbI OBPABOTKU ABUAJIETAJIEH
C YYETOM BJ/IUSAHUA KECTKOCTU MATEPUAJIOB
KOHCTPYKTHUBHBIX 2JIEMEHTOB JIETAJIEH U ®PE3

M.B.Typxun, xano. mexu. nayk (I1AO «Obveounennas
asuacmpoumenvHas KOpnopayus»)

E-mail: mt404@mail.ru

PaccmoTpeno BnusiHUE KeCTKOCTH (pe3 U KOHCTPYKTHBHBIX 3JIEMEHTOB aBUALIMOHHBIX JI€Ta-
jeil Ha crocoObl 00paboTku. Pazpaborannas aBTopoM cxema (pesepoBaHusl MPUMEHMMA JUIs
LIMPOKOTO CIEKTPa KOHCTPYKTHBHBIX JJIEMEHTOB MAaJlOXKECTKUX JAETaled TuUla CTPUHIEPHON
[IAHEJIH U [O3BOJIAET YBEIUIUTh 3PPEKTUBHOCTH MEXAaHUUECKON 00pabOTKH.

KuroueBble ciioBa: MexaHndeckas o0pabOTKa, MaOKECTKHE KOHCTPYKIIMH, KECTKOCTh MH-
CTPYMEHTA, CTpaTerusi 00pabOTKH.

TECHNIQUES FOR MACHINING AIRCRAFT PARTS BASED ON MATERIAL STIFFNESS
OF STRUCTURAL MEMBER COMPONENTS AND MILLING CUTTERS. M.V.Turkin, Cand.Techn.Sc.

The article considers the influence of stiffness of milling cutters and structural components
of aircraft parts on machining techniques. The milling map developed by the author is applicable
to a wide range of structural components of the low stiff parts such as a stringer panel; it allows
for improving machining effectiveness.

Keywords: machining, low stiff structures, cutter stiffness, machining strategy.
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VIIK 629.7.015.4

BJIUSHUE TEXHOJOI'MYECKON HACJIEACTBEHHOCTHU
HA DKCILIYATAIIMOHHBIE CBOMCTBA
OCHOBHBIX JETAJEN I'T/

A.H.Ilemyxoe, ookm. mexu. nayk (L{UAM um. I[1.1. Bapanosa);
O.HU.Hnvunckas, kano. mexu. Hayk (Mockosckutl asuayuoHHblll UHCTUNYm)

E-mail: madam.ilinskaya@yandex.ru

ChopmynrpoBaHbl TpeOOBaHUS K CBOWCTBAM ITOBEPXHOCTHOTO CJIOS JCTale W3 COBPEMCH-
HBIX KOHCTPYKIIMOHHBIX MAaTEpUalOB C YYETOM KPHUTEPHEB, JUMHUTHPYIOIIUX COMPOTHBICHHE
MHOTOITUKIIOBOM YCTAJIOCTH W HECYIIYIO CITOCOOHOCTh OCHOBHBIX jaeraneit I'TJ] u sHepreTmye-
CKHX YCTaHOBOK.

KiioueBble ciioBa: COIMPOTUBJICHUC MHOFOLII/IKJ'IOBOﬁ YCTaI0CTH, TEXHOJIOTNYCCKad HACICI-
CTBCHHOCTD, CBOICTBa TOBCPXHOCTHOI'O CJIOA.

THE INFLUENCE OF TECHNOLOGICAL HEREDITY ON OPERATING PROPERTIES OF THE MAIN
GAS TURBINE ENGINE PARTS. A.N.Petukhov, Dr.Techn.Sc; O.LIl’inskaya, Cand.Techn.Sc.

Requirements to properties of the surface layer of parts made of modern structural materials
with regard to criteria limiting high-cycle fatigue resistance and bearing capacity of the main
parts of gas turbine engines and power plants were formulated.

Keywords: high-cycle fatigue resistance, technological heredity, surface layer properties.
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BOMNPOCbI TEXHOJIOIMA

YIK 629.9

OBPABOTKA PAJIMYCHBIX CONPSI)KEHUN B KAPMAHAX

O.M.Banna, xano. mexu. nayk (MpkymcKkuil HAYUOHAIbHBIU UCCTe008AMENbCKULL

MexXHUYeCcKUll YHugepcumem, UHCMumym agudmMauiuHoCmpoeHus. U mpaHcnopma)
E-mail: ballaom@mail.ru

[IpuBeneHs! pe3ynbraTsl HccaeqoBaHus GopMooOpa3oBaHus paIuyCHBIX CONPSDKEHUN B Kap-
MaHax. OO0CHOBaH U 3KCIEPUMEHTAIBLHO MOATBEPKAEH BEIOOP AuaMeTpoB ¢pe3 Aiisi 00paboTku
COTPSKEHUH IIPU YCIIOBUM MCKIIIOUEHHS YYaCTKOB TOPMOXKEHHUS U pa3roHa.

KuroueBble ci10Ba: pagmyc CONMPsDKEHUS CTCHOK B KapMaHaX, KWHEMaTHIeckas riryonna dpe-
3€pOBaHMs, PaANyC OKPYITICHUS PEXYIINX KPOMOK.

MACHINING RADIAL INTERFACES IN POCKETS. O.M.Balla, Cand.Techn.Sc.

Research results of forming radial interfaces in pockets are presented. Selection of the dia-
meters of milling cutters for machining interfaces on terms of elimination of deceleration and
acceleration trajectories was substantiated and experimentally verified.

Keywords: radius of interface walls in pockets, kinematic depth of milling, rounded cutting
edge radius.
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VIK 621.4, 629.7

ACTIIII B TPOU3BOJCTBE I'A3OTYPBUHHBIX
JIBUTATEJIE HA OCHOBE CALS-TEXHOJIOT U

JI.H.Enucees, kano. mexu. nayk, H.H.Ky3neuoe, xano. mexu. Hayx
(4O «HIIL] 2azomypbocmpoenus “Cantom”»),
A.I'Bpamyxun, ookm. mexu. nayk (HUY MOH)

E-mail: kuznetcov-ii@salut.ru

Paccmotrpens! coBpeMeHHbIE NHU(POBBIE TEXHOJOTHH M BBICOKOA(PPEKTUBHOE TEXHOJIOTH-
Yyeckoe 000py/I0BaHNe, IPIMEHAEMbIE B IPOU3BOACTBE Ta30TypOMHHBIX ABHrareneil. [lpuBenen
COCTaB MPOTPaMMHBIX MOJYJEH, UCTIONB3YEMBIX JUTs obecriedeHus: GyHKINH TEXHOIOTHYECKON
MTOJITOTOBKH TTPOM3BO/ICTBA. PaccMOTpeHbI OCHOBHBIE pe3yibraTsl mpuMeneHuss CALS texHono-
ruit B AO «HIIL] razoryp6octpoenus “Canror’”».

KaroueBbie cioBa: CALS-texHomoruu, tpexmepHas mudpoBas MOJCIb U3ACTHUS, CUCTEMa
yIpaBJeHUs HOPMaTHBHO-cpaBouHON wuHpopmarmed, CAIIP TexHOIOrHm4ecKHx IpoIeccoB,
Master Data Management.

CAPP SYSTEM IN PRODUCTION OF GAS TURBINE ENGINES BASED ON CALS TECHNOLOGIES.
D.N.Eliseev, Cand.Techn.Sc; 1.1 Kuznetsov, Cand.Techn.Sc; A.G.Bratukhin, Dr.Techn.Sc.

Current digital technologies and high-performance manufacturing equipment used in produc-
tion of gas turbine engines is considered. A composition of program modules supporting pro-
duction process planning functions is presented. Main results of the application of CALS tech-
nologies in JSC «Gas-Turbine Engineering RPC “Salut™» are considered.

Keywords: CALS technologies, 3D digital product model, reference data control system,
CAD for manufacturing processes, Master Data Management.
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VK 621.914.7

PASPABOTKA KOMITIOHOBOK OBOPY/IOBAHUA
JIJISI MEXAHUYECKOM OBPABOTKHA
TOHKOCTEHHBIX OBOJIOYKOBbLIX KOHCTPYKIIUI

B.B.Muxpromun, kano. mexu. nayx, M.A.Illlepcmooumos
(Pulounckuil 20cyoapcmeenHvlil A8UAYUOHHbBLL
mexHudeckuti ynusepcumem umenu I1.A. Conosvésa)

E-mail: v_mihrutin@rgata.ru

PaccmoTrpeno mpumensemoe o0opymoBaHuE TSI 00pabOTKH OOOJOYKOBBIX KOHCTPYKITHIA.
[IpennokeHs! anbTepHATHBHBIE KOHCTPYKITMH 000pYAOBaHUS ISt 00pabOTKH JTUCTOBBIX IMTaHEJeH
OOIINBKH, eTalel NUIMHIPUYECKON U KOHHIECKOH (hOPMBI.

KuaroueBbie ¢JIOBa: TOHKOCTCHHBIC JIMCTOBBIC OOIIMBKY; 3ePKAIbHOE (DPE3epOBAHUE; DIIEMECH-
ThI BapesibHOTO (DOHA; IMIUHAPUYECKHE U KOHMYECKUE 00eUaliku; TOYHOCTh 00pabOTKH.

DEVELOPMENT OF EQUIPMENT LAYOUT FOR MACHINING THIN-WALLED SHELLS.
V.V.Mikhryutin, Cand.Techn.Sc; M.A.Sherstobitov.

Equipment used for machining shell-type structures is considered. Alternative equipment con-
cepts for machining sheet skin panels, cylindrical and conical parts are suggested.

Keywords: thin sheet skins, mirror image milling, isogrid structure elements, cylindrical and
conical shells, machining accuracy.
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MATEPUATIBI N METATNNYPTUNA

VIK 678.072

BJIMAHUE BbICOTHI IIOJIMMEPHOI' O
COTOBOI'O 3AINIOJTHUTEJIA HA '/ KECTKOCTD
TPEXCJIOHMHBIX COTOBBIX MAHEJIEH ITOJIA
BO3JYHIHbLIX CYJ1OB

IL.B.1llepwax,; H.B.Kypunenko, B.A.Kocapes
(OAO «Hayuonanvhsiii uncmumym asuayuOHHbIX MEXHOLOSUILY )

E-mail: shershak@niatcomposite.ru

O1eHeHo BIUSHHUE XapaKTEePUCTUK TTOJIMMEPHOTO COTOBOTO 3aIIOJIHUTENS HA 3HAUYCHHUE IPOTH-
0a 00pa3LOB TPEXCIOWHBIX COTOBBIX MaHesnel noia. [lomyyensl 3aBucuMocTy nporuda oopasnon
1 Macchl MaHEJeH 1Mojia OT BBHICOTHI 3aIIOTHUTEIS.

KuioueBble cjioBa: maHemb 1Moja, TPEXCIOMHHAS COTOBAsI MAaHENh, MOJIMMEPHBIN COTOBBIH 3a-
MIOJTHUTEIb, )KECTKOCTh, POTHO, YETHIPEXTOUCUHBIH H3THO.

THE EFFECT OF POLYMER HONEYCOMB CORE HEIGHT ON STIFFNESS OF THE AIRCRAFT
SANDWICH HONEYCOMB FLOOR PANELS. P V.Shershak; N.V.Kurilenko; V.A.Kosarev.

The effect of polymer honeycomb core characteristics on the value of deflection of specimens
of the floor sandwich honeycomb panels was evaluated. The dependences of specimens’ deflec-
tion and mass of the floor panel versus honeycomb height were obtained.

Keywords: floor panel, sandwich honeycomb panel, polymer honeycomb core, stiffness,
deflection, four-point bend.
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MATEPWUAIblI U METAJITYPIUA 11

VIK 678.6.765 + 678.07.072 + 678.02.027

BO3MOKXHOCTHU INOBBILNEHUA 'NBKOCTH
CTEKJIOIIJIACTUKOBBIX COTOBBIX 3ATNIOJIHUTEJIEH

A.M.Kprokoe, kano. mexu. nayk;, B.C.Bonkoe, kano. mexH. HayK,
O.I'Mypawkun, C.A.Mewxoe, H.B.Cmenanoe, kano. mex. HayK;
I.C.Iynw, kano. mexu. nayx (AO «OHIIII “Texnonocusn” um. A.I. Pomawunay)

E-mail: korneychukan@technologiya.ru

PaccMoTpeHbl OCHOBHBIE CITOCOOBI U3TOTOBJICHHUSI THOKUX COTOBBIX 3aIIOJHHUTENCH Il KPUBO-
JUHEWHBIX MoBepXHOCTeH. [IpenokeH HOBBIN BUJ] THOKUX COTOBBIX 3aIllOHUTEICH.

KiroueBble c10Ba: COTHI, CTEKJIOCOTOIUIACT, KPUBOJIMHEHHAs TpeXcioWHas KOHCTPYKIIHS,
rudKas siueiika, cepruieckas MOBEPXHOCTh, COTOBAS TIAHEb.

POSSIBILITIES TO INCREASE THE FLEXIBILITY OF FIBERGLASS HONEYCOMB CORES.
A.M.Kryukov, Cand.Techn.Sc; V.S.Volkov, Cand.Techn.Sc; Yu.G.Murashkin; S.A.Meshkov;
N.V.Stepanov, Cand.Techn.Sc; G.S.Shul’, Cand.Techn.Sc.

Main ways to fabricate flexible honeycomb cores for curvilinear surfaces are considered.
A new type of flexible honeycomb cores is offered.

Keywords: honeycomb, fiberglass plastic, curvilinear three-layer structure, flexible cell,
spherical surface, honeycomb panel.
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KAHECTBO, HAOEXHOCTb,
PECYPC

YIK 62.50

HOBBILIEHUE TOYHOCTHU YPOBHEMEPOB
KOMIIOHEHTOB TOIIVIMBA PAKETOHOCUTEJIA

B.b.I'onuapoe (OAO «I'ocHUU Ilpubopocmpoenusy),
B./l.Hguenxo, ookm. mexu. nayk (MI'TY MHUP3A)

E-mail: prosto-vlad@rambler.ru

PaCCMOTpeHLI OCHOBHBIC NPUYHHBbI BOBHUKHOBCHUA HOFpeH.IHOCTefI IIpU U3MEPCHUUN YPOBHA
KOMITOHCHTOB PAKCTHOT'O TOIJIMBA BOJTHOBOAHBIMHA JATYUKAMMU. Pa3pa60TaH HpeHHSHOHHBIfI Jar-
YUK YPOBHA KOMIIOHCHTOB TOILJIMBA JJIL paKeTOHOCHTeJ’IefI, OCHOBAHHBIN Ha MMPUHIUAIIC BOJIHOBO-
Ja. Hpe,[[J'IO)KeHI)I BAapUAHTbl MUHUMHA3AUN HOI’peIHHOCTGﬁ, B YaCTHOCTH BJIUSIHHS OIIHOKU JAnC-
KpPETHOCTHU.

KuroueBbie c10Ba: ypoBHEMEp, EMKOCTHOM JTaTYMK YPOBHSI, MHYKTUBHBIN JaT4MK, BOJIHO-
BOJHBIN JATYHK, ITOTPEIIHOCTh U3MEPEHUS YPOBHS, OINOKA JUCKPETHOCTH.

IMPROVING THE ACCURACY OF LEVEL GAGES FOR PROPELLANT COMPONENTS
OF THE BOOSTER. V.B.Goncharov; V.D.lvchenko, Dr.Techn.Sc.

The article considers principal causes of origination of errors when measuring the level of
rocket propellant components by waveguide sensors. A precision gage for measuring the level
of booster propellant components has been developed on the basis of the waveguide prin-
ciple. Alternatives to minimize the errors, effect of a discreteness error among them, have been
proposed.

Keywords: level gage, capacitive level sensor, inductive sensor, waveguide sensor, level
measurement error, discreteness error.
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