CAMOJIETOCTPOEHWE

MHOT'OJAUCHUILIMHAPHOE NCCJIEJJOBAHUE
BECIUJIOTHOI'O JIETATEJIBHOT O ATIITAPATA MAJIOOTPA-
KAIOIIENA ®OPMBI

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

E-mail: v_vozhdaev@mail.ru

I/ICCJ'IC,Z[OBaHa BO3MOXXHOCTb IIPUMCHCHUA MOACIIN Typ6yJ'ICHTHOCTI/I, OCHOBaHHOM Ha YpaB-
HCHUH NIEPCHOCA I MEPEMEIKACMOCTH, AT ONPCACIICHUA ad3POAUHAMUYCCKUX XaPAKTECPUCTUK
MaJI03aMETHOTO OCCITMIIOTHOTO JIETaTeILHOIO armapara. HpOBeHeHO CpPaBHCHUC PACYHCTHLIX U
OKCIICPUMCHTAJIBHBIX a3POJAUHAMUYCCKUX XAPAKTCPHUCTHUK JICTATCIIBHOT'O allllapara.

KuioueBble c¢jioBa: OCSCIIIOTHBIN JICTATENBHBIN ammapar, JIeTalee KPbUIo, JaMHHApHO-
TypOyJCHTHBIH TEPEeXO/, BBIYMCIUTENIbHAS THAPOAWHAMHKA, MOJAETh TypOYIeHTHOCTH, Majas
3aMETHOCTb.

MULTIDISCIPLINARY INVESTIGATION OF THE LOW-OBSERVABILITY SHAPE
DRONE. O.S.Sirotkin, Corr.Member of RAS; V.V.Vozhdaev, Cand.Techn.Sc;
L.L.Teperin, Cand.Techn.Sc.
The authors investigate a possibility to use the turbulence model based on the intermittency

transfer equation for calculation of acrodynamic characteristics of a stealth drone. Calculated and
experimental aerodynamic characteristics of the drone have been investigated.

Keywords: drone, flying wing, laminar-turbulent transition, computational fluid dynamics,
turbulence model, stealth capability.
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HOCTPOEHUE TPUAHI' VVIAIIUOHHOI'O HPEACTABJIEHUA
ADPOJIUMHAMMUYECKHNX MOBEPXHOCTEM

B./1. Bepmenw, ooxm. mexu. nayx;, II.M.Huxonaee, kano. mexu. Hayk
(@I'VII «[JAT'U», 2. Kykosckuil)

E-mail: geom3d@geom3d.com

Hpezmomeﬂ AJITOPUTM NOCTPOCHUA TPUAHTYISIHUOHHOI'O MPEACTABICHUA napaMeTquecxoﬁ
MOBCPXHOCTHU NPHUMEHUTECIIBHO K 3a/la4aM TEXHOJIOTHYCSCKOM IMOATOTOBKH IPOMU3BOACTBA A3POAU-
HaMHUYCCKHUX MOHCHeﬁ. AIIFOpI/ITM YUUTBIBACT 0COOEHHOCTHU J1agKoro (1)OpMOO6paSOBaHI/I$I 00BO-
AO0B a3pOANHAMUYCCKUX MOHGHCfI " OTIINYACTCA IMOBBIINICHHBIM 6LICTpOH€ﬁCTBHCM.

KuroueBble cioBa: ¢daceTsl, TPHAHTYISIINS, TTapaMeTprudecKasi MOBEPXHOCTh, TOYHOCTD afl-
MIPOKCUMALIUH.

CONSTRUCTION OF A TRIANGULATED REPRESENTATION OF THE AERODYNAMIC AIRFOIL.
V.D.Vermel’, Dr.Techn.Sc; PM.Nikolaev, Cand.Techn.Sc.

An algorithm for constructing a triangulated representation of parametric surfaces as applied
to the problems of computer-aided manufacturing of aerodynamic models is suggested. The algo-
rithm takes into account characteristics of smooth forming of aerodynamic model contours and
has high calculation performance.

Keywords: facets, triangulation, parametric surface, approximation accuracy.

MOUCK PAIITMOHAJIBHOM KOHCTPYKIIUN
HOJAYMOIEJINA MMACCAKUPCKOI'O CAMOJIETA
JIJISI UICIIBITAHUM B ADPOJJUHAMMYECKOM TPYBE

A.AMImuyun,; C.H.Ckomopoxoe, kano. mexH. HAyK
(AU um. npocgh. H.E. JKyrosckoeo)

E-mail: a_ptitsin@mail.ru

I/ICCJ'ICI[OBaHLI 0COO0CHHOCTH O0TEKaAHUS KOHCTPYKIIMU MOJIYMOACIIN MACCAKUPCKOI0 CaMOJIe-
Ta, HCIIOJIb30BaHHOU B AOPOANHAMHUYCCKOM SKCIICPUMCHTE, a4 TAKIKC PACUCTHBIC U SKCIICPUMCH-
TAJIbHBIC JAHHBIC I10 00TEKAaHMIO TOJHOM MOJCIHN U MMOJTYMOACIIH. PaSpa6OTaHLI PECKOMCHAANN
0 ONTUMMU3AIMN KOHCTPYKIHUU MMOJTYMOACIIN, I/IMCIOIJ_ICﬁ MHWHHUMAJIBHOC MpUpPALICHUEC a3pOArHA-
MHUYECKOI'0 CONPOTHUBJICHUS 1O CPABHCHHUIO C COIIPOTUBJIICHUCM IIOJIHOH MOJCIIN.

KiiroueBble ci1oBa: adpoJtHAMHUYECKUI SKCIIEPUMEHT, TTOJTyMOJICIb, KOHCTPYKITHS.

A SEARCH FOR THE RATIONAL SEMISPAN MODEL OF A PASSENGER AIRCRAFT FOR WIND TUN-
NEL TESTS. A4.A4.Ptitsin; S.I.Skomorokhov, Cand.Techn.Sc.

Characteristic features of the flow along a half-model structure of a passenger aircraft used
during the wind tunnel experiment as well as calculated and experimental data on the complete
and half-model airflow were studied. Recommendations for optimization of the half-model struc-
ture with minimal increment of the drag compared to the complete model drag were developed.

Keywords: aerodynamic experiment, half-model, structure.
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AOBUTATEJIECTPOEHWE

NAEHTUOPUKALNUSA TAPAMETPOB IIEPEJATOYHBIX
®YHKIMA I'TJ METOJIOM KYBUYECKHX CIIVIAMHOB

0. /1.JIanyee, ooxm. mexu. nayx, A.B.Kazanues
(Vumckuii cocyoapcmeennwiii auayuontbill MexHULeCKull YHu8epcument)

E-mail: kazantsev.1990@mail.ru

[IpemnokeH MeTon MIASHTU(DHUKAIINH TTapaMeTPOB NepeaaTOYHbIX (DYHKIIMNA, OCHOBAaHHBIN Ha
ANMPOKCUMAIINHU IKCTIEPUMEHTAIFHBIX IAHHBIX KyOUYeCKUMHU CIUIAitHAMH.

KuroueBble cioBa: ra3oTypOMHHBIN JBUraTeib, NepeAaTouHas QyHKIHS, WACHTH(QHUKALMS,
METOJ KyOMUeCKHX CIJIalfHOB.

PARAMETER IDENTIFICATION OF GAS TURBINE ENGINE TRANSFER FUNCTIONS USING
CUBIC SPLINES. O.D.Lyantsev, Dr.Techn.Sc;, A.V.Kazantsev.

A method for identification of transfer function parameters based on approximation of the
experimental data by cubic splines is proposed.

Keywords: gas turbine engine, transfer function, identification, cubic spline method.

IKCIIEPUMEHTAJIBHASA OIIEHKA IMOBPEXXJIAEMOCTH
JBJIOM TOJION JIOITATKU BEHTUJISITOPA I'T/]

ML.III. Huxamkun, ookm. mext. Hayx, JI.B.Boponoe, kano. mexu. nayx;
O.JL/T6uuk (Ilepmckutl HAYUOHANBHBLI UCCAEO08AMENbCKULL
NONUMEXHUYECKUTL YHUBEPCUMENT)

E-mail: leonid-v-voronov(@yandex.ru

Pabora mocsmena mpobiemMe 00ecTedeHns CTOMKOCTH K MOBPEXACHUSAM IMOCTOPOHHUMH
IIpeIMETaMH TOJIBIX JIOTIATOK BeHTHIsATOopa aBuanmonnoro I'T/]. PaspaboTansl sxcriepruMeHTa b-
Has yCTAHOBKAa M METOJMKAa HCCIIEOBAHUS TPOIECCOB MOBPEKICHHS HATYPHOM JIOMATKH MPH
SKCIUTYaTallMOHHBIX YCIOBHUSAX COynapeHus. lIpuBeneHBl SKCTIepUMEHTaJbHBbIE JaHHBIE O II0-
BPEXKJICHHSIX JIOTIATOK TPafioM, MpeTHa3HAYSHHBIE U OIIEHKH CTOHKOCTH JIOTIATOK U MPOBEPKU
MaTeMaTUYECKUX MOJCIIEH.

KiroueBble cjIoBa: J0IaTKU BCHTWIATOpPA, MOBPCKACHNUC ITIOCTOPOHHUMU NPEAMETAMU, IKC-
MEPUMCHTAJIbHOC UCCIICIOBAHNC.
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EXPERIMENTAL ESTIMATION OF THE DAMAGE RESISTANCE TO ICE OF A GAS
TURBINE FAN HOLLOW BLADE. M.Sh. Nikhamkin, Dr.Techn.Sc;
L.V.Voronov, Cand.Techn.Sc; O.L.Lyubchik.

The paper is devoted to the problem of assuring resistance to damage by foreign objects of the
hollow blades of an aircraft gas turbine fan. An experimental unit and a method for investigation
of full-scale blade damage under collision in the operation conditions have been developed.
Experimental data on blades damaged by hail that are intended for estimation of blades resistance
and check of the mathematical models have been presented.

Keywords: fan blades, foreign object damage, experimental research.

OILIEHKA XAPAKTEPUCTUYECKHNX CKOPOCTEM
JJIAA PEHIEHUS HEKOTOPBIX 3A/TAY OPBUTAJIBHOI'O
MAHEBPUPOBAHUSA MAJIBIX KOCMUYECKUX AIIITAPATOB

E.B.Yapywuna (Omckuil 20cyoapcmeenHblil mexHu4ecKutll YHUSepCumen)
E-mail: krain@mail.ru
PaCCMOTpeHBI BONPOCHI pacueTa XapaKTCPUCTHUICCKUX CKOpOCTeﬁ, pcain3yeMbIX aMMHUav-

HBIMH KOPPCKTUPYIOIMIUMU ABUTATCIIBHBIMH YCTAHOBKAMU C JJICKTPOTCPMHUYCCKUMHU MHUKPOJABH-
raTejisiMU, MpU BBIIIOJTHCHUHN PA3JIMYHBIX 3a1a4 Op6I/ITaJ'H>HOI‘O MaHCBPUPOBAHUA.

KuroueBble cjioBa: Mablii KOCMUYECKUH almapar, XapakTeprucTHIecKas CKOPOCTh, KOpPpeK-
TUPYIOLIasl IBUTraTeIbHASL yCTAaHOBKA.

ASSESSMENT OF CHARACTERISTIC VELOCITIES FOR SOLVING SOME PROBLEMS
OF ORBITAL MANEUVERING OF SMALL SPACECRAFTS. E.B.Charushina.

The issues of calculation of characteristic velocities realized by the ammonium correcting
propulsion systems with electrothermal microengines, when carrying out various tasks of orbital
maneuvering are considered.

Keywords: small spacecraft, characteristic velocity, correcting propulsion system.
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BOIMNMPOCbHLI TEXHOJIOINK

KPUTEPUAJIBHBIN MMOAXO/ K BBIGOPY PAIIMOHAJIBHBIX
IMAHEJIEX MOJIA JIJISI BO3AYIIHBIX CYI0OB

IL.B.lllepwak,; B.H.Ezopoe, ookm. mexh. nayk, B.A.Kocapees
(OAO «HayuonanvHblil uHcmumym asuayuoOHHbIX MEXHOI02UID)

E-mail: shershak@niatcomposite.ru

[IpuBeneHbI pacueThl MPOYHOCTH U JKECTKOCTH JUIMHHON Oanku (4-TouedHblid u3rud) odpas-
II0B TaHeJeH Moia IS pa3InuHbIX COYETaHUH MaTepraaoB OOIIMBKY U COTOBOTO 3aIOJIHUTEIIS.
JlaH mpuMep MPUMEHEHUS] METOAMKH BHIOOpA MCXOAHBIX MAaTEPUAIIOB MMaHENEH IMoJia 1Mo
IPUHIUIY ONTUMaIbHOCTH [lapeTo u o L-kpureputo.

KuroueBble c10Ba: TaHeNb 1M0J1a, TPEXCIOWHAS COTOBAs IMaHEehb, 4-TOYCUHBIA U3TH0, ITPUH-
M onTUMalbHOCTH, KpuTepuit [Tapero, L-kpurepuid.

CRITERIAL APPROACH TO SELECTION OF THE RATIONAL FLOOR PANELS FOR AIRCRAFTS.
P V.Shershak; V.N.Egorov, Dr.Techn.Sc, V.A.Kosarev.

The paper presents strength and stiffness analysis of a long beam (4-point bending) of floor
panel specimens for different combinations of the skin and honeycomb core materials. An exam-
ple of a selection procedure for the ingoing materials of the floor panels according to Pareto’s
principle of optimality and L-criterion is given.

Keywords: floor panel, three-layer honeycomb panel, 4-point bending, principle of optima-
lity, Pareto’s criterion, L-criterion.

KOHTPOJIb COYJIAPEHUH ®PE3bI
C OBPABATBIBAEMOM MMOBEPXHOCTBIO
IIPU 5-OCEBOM ®PE3EPHOU OBPABOTKE

M.A.Apxanzenvckan; B./l.Bepmens, Ooxm. mexu. nayk;, B.B.3unsees,
IT.M.Huxonaes, xano. mexu. nayk (L{AI'H um. npogp. H.E. JKykoeckozo)

E-mail: marhangl@gmail.com

IIpencrarien MeTox oOHAPYKEHHS 30H COYIApEHUN W COOTBETCTBYIOMICH KOPPEKITHH TPacK-
TOPUM BMKEHUS (pe3bl, OCHOBAHHBIN Ha HCIIOJIIb30BaHUH (DAaceTHOW ammpOKCUMAIH MTOBEPX-
HOcTel (ppe3sl 1 00pabdaTeIBaEMON JCTaIIH.

KuaroueBsble ciioBa: hpesepras 00paboTka, KOHTPOJIb COyAapEeHHI, TPHAHTYJISIIUOHHAS CETKA.
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MONITORING COLLISION OF THE CUTTER AND THE WORK SURFACE IN 5-AXIS
MILLING. M.A.Arkhangelskaya,; V.D.Vermel’, Dr.Techn.Sc, V.V.Zinyaev,
P.M.Nikolaev, Cand.Techn.Sc.

A method to detect collision areas and corresponding correction of the cutter path of motion
based on the use of faceted approximation of the cutter and work surfaces is presented.

Keywords: milling, collision monitoring, triangulation net.

MMPOTHO3UPOBAHUE CTPYKTYPHOI'O COCTOSIHUS

U MEXAHUYECKHNX CBOHUCTB U3AEJIUA

N3 AJIIOMUHHUEBBIX CIIJIABOB C HCIIOJIb30BAHUEM
KOMIIBIOTEPHOI'O MOJIEJINPOBAHUS

B.U.I'ankun, ookm. mexu. nayx, A.P.Ilanmueeuu, kano. mexH. HaAyK,
M.IT'onoekuna («MATHU — Poccutickuii 20cy0apcmeenHblil
mexuonoeudeckuti ynusepcumem umenu K.J. [{uonkosckoco)

E-mail: golovkina mg@mail.ru

HccnenoBano BausiHME apamMeTpoB npouecca aeopMupoBaHust (TeMreparypa, CTeleHb Je-
(hopmaruy, HaPsHKEHHO-Ae(POPMUPOBAHHOE COCTOSIHUE M CKOPOCTD OXJIAXKACHUS MOciie PopMo-
HM3MEHEHHs) Ha (OPMUPOBAHUE CTPYKTYPBI U CBOMCTB U3CIHIA N3 AIIOMUHHEBBIX CIIIaBOB. Pa3-
paboTaHa MeToMKa U CO3JaHO0 nporpammuoe mnpuiokenue aisi CAE-cucrem, koTopoe mo3Bodis-
€T IIPOTHO3UPOBAaTh MEXaHNYECKUE CBOMCTBA U CTPYKTYPY M3/EIMIA U3 aIFOMUHUEBBIX CIJIABOB.

KiroueBble cj10Ba: aTIOMHHHEBBIC CIUIAaBBI, MeTaJulorpaguyeckas CTpyKTypa, MEXaHH4ec-
KHe cBoicTBa, mporunozupoBanue, CAE-cucrema.

PREDICTION OF THE STRUCTURAL STATE AND MECHANICAL PROPERTIES OF ALUMINUM
ALLOY PRODUCTS USING COMPUTER SIMULATION. V.I.Galkin, Dr.Techn.Sc,
A.R.Paltievitch, Cand.Techn.Sc;, M.G.Golovkina.

The article is devoted to investigation in the influence of the deformation process parameters
(temperature, degree of deformation, stress-strain state and post-deformation cooling rate) on
forming of the structure and properties of aluminum alloy products. A method has been deve-
loped and a software application to CAE-systems has been created, which allows for predicting
mechanical properties and structure of aluminum alloy products.

Keywords: aluminum alloys, metallographic structure, mechanical properties, prediction,
CAE-system.
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BOMNPOCbI TEXHOJIOIMA

AHAJIN3 KOHCTPYKIMUU U TEXHOJIOI'MHU
U3TOTOBJIEHUS JTETAJIEH JIETATEJBHOI'O AIIITAPATA
N3 JIMCTOBOI'O MATEPHAJIA C UCIIOJIB3OBAHUEM
IMPOI'PAMMHOI'O OBECITIEYEHUS

C.B.Benvix', kano. mexn. nayx, C.H.Deoxkmucmos', ookm. mexn. nayx,
A.B.Cmankeeuu?, xano. mexu. nayx, M.M.ITozapyeea'; B.B.Muponenko?

U Komcomonvckuii-na-Amype 2ocydapcmeennoiil mexnuueckuil yHueepcument
2 @unuan OAO «Komnanusa “Cyxott» — «KnAA3 um. F0.A. I'acapuna»

3 Hayuonanvnwiti uccieoosamensckuii Upkymcekuil 20Cy0apcmeenivlii
MexXHU4eCKuti yHugepcumem

E-mail: belykhsv(@knastu.ru

HpCI[CTaBJ'ICHBI PE3YIbTAThl aHAJIM3a MPOLCCCa U3IOTOBJICHUA ACTAJIM aBUALIMOHHOTO HAa3Ha-
YCHHA U3 JIMCTOBOI'O Marepuajia. OHPCHCHCHH TCXHOJIOTUYCCKUE PCUICHUS, OGCCHC“II/IBa}OHII/IC
U3TOTOBJICHUC JI€TAJIM NP MUHUMU3AIUN TPYAOCMKOCTU U ITUKJIA U3TOTOBJICHUA.

KiroueBble cjioBa: 00paboTKa METaIoB AaBieHUEM, popMooOpa3oBaHue, JIMCTOBOM Mare-
puain, popmoobpasyromas 0CHACTKa, HIACTUYHAS Cpesla, MaTeMaTun4ecKas MOAEb.

ANALYSIS OF THE STRUCTURE AND MANUFACTURING TECHNOLOGY
OF AIRCRAFT COMPONENTS MADE OF SHEET MATERIAL USING SOFTWARE.
S.V.Belykh, Cand.Techn.Sc; S.I.Feoktistov, Dr.Techn.Sc, A.V.Stankevitch, Cand.Techn.Sc;
M.M.Pogartseva, V.V.Mironenko.
Analysis data of the aircraft sheet metal part fabrication are presented. Manufacturing solu-

tions that ensure part production with the aim to minimize labour intensity and manufacturing
cycle are identified.

Keywords: metal forming, forming, sheet material, forming tools, elastic medium, mathema-
tical model.
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