CAMONETO- U
BEPTONETOCTPOEHWE

IMPOEKTUPOBAHUE BHEIIHEH MOBEPXHOCTH IIJTAHEPA
JETATEJIBHOI'O ATIIIAPATA POMBOBHU/THOH ®OPMbI

B.B.Bosicoaes, kano. mexu. nayx;, B.B.Jlazapee, 0okm. mexu. Hayx;,
JLJI. Tenepun, xano. mexu. nayx; JI.H.Tenepuna, xano. mexu. Hayk
(LJAT'H um. npogh. H.E. JKyrosckozo)

OHpeZ[eJ'ICHBI PallMOHAJILHBIC 3HAYCHUS ITOJIOXKCHUA MaKCHMaJIbHOM TOJIIIUHBI U YITIa HAKIIO-
Ha 3a,Z[H6171 KPOMKH BEPXHEI'0 KOHTYpa HpO(bI/IJ'IH, IIPU KOTOPBIX AOCTHUTACTCA MAKCUMAJIBHOC a3p0-
AVMHAMHUYCCKOC KaUCCTBO IIPHU 3al1ace YCTOP'I‘{I/IBOCTPI 3%m OTCYTCTBUH IIOTCPb HA 6aJ'IaHCI/IpOBKy.

Ki1roueBblie c10Ba: IPOEKTUPOBAHUE CAMOJIETA, a3POANHAMUYECKAs I0BEPXHOCTb, JICTAOLIEE
KPBUIO, TPO(HIb KPbUIa, a9POJHHAMHYECKOE KaueCTBO.

DESIGNING THE EXTERNAL SURFACE OF THE AIRCRAFT AIRFRAME OF A DIAMOND
PLANFORM. V.V.Vozhdaev, Cand.Techn.Sc, V.V.Lazarev, Cand.Techn.Sc,
L.L.Teperin, Cand.Techn.Sc, L.N.Teperina, Cand.Techn.Sc.

Rational values of the maximum thickness and the angle of the upper surface at the trailing
edge are defined enabling to achieve maximum lift-to-drag ratio with a 3 % margin of stability
and lack of trim losses.

Keywords: aircraft design, aerodynamic surface, flying wing, airfoil, lift-to-drag ratio.

PEXXUMbI PABOTbI CUCTEMbI 'TEHEPUPOBAHUA
SJIEKTPOOHEPI'MA HECTABUJIBHOM YACTOTbI
N CTABUWJIBHOI'O HAIIPAZKEHUSA

A.B.Jleeun, ookm. mexu. nayk, C.@D.Konaxun, kano. mexu. HayK;
M.M.FOxnun, kano. mexu. Hayk (OAO «AKB “Aropv "'»);
C.A.Xapumonoes, ooxm. mexu. nayx, /I.B.Kopooxoe, J/I.B.Makapoe
(Hosocubupckutl cocyoapcmeenHulil mexHU4ecKull YHueepcumen)

HpI/IBGZ[GHBI BApUAHTBI TPOCKTUPOBAHUS MTApaMCTPOB U crocoba YIpaBJICHUA CHCTEMOM I'eHE-
PUPOBAHUS SJICKTPOSHCPIUU. Pa3pa60TaHa Mar€MaTu4yCCKas MOICIIb 9TOH CHUCTEMBI.

KuiroueBbie cj10Ba: CHHXPOHHBIM T'€HEPATOp, IMOCTOSHHBIE MATHUTHI, NEPEMEHHAs 4acTOTa,
peryaupoBaHue HaIPsKEHHSI, TOTYITPOBOJHUKOBBIN peoOpa3oBareb.
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MODES OF OPERATION OF ELECTRIC POWER GENERATION SYSTEM WITH FREQUENCY
INSTABILITY AND VOLTAGE STABILITY. A.V.Levin, Dr.Techn.Sc, S.F.Konyahin, Cand.Techn.Sc,
M.M. Yuhnin, Cand.Techn.Sc; S.A.Haritonov, Dr.Techn.Sc; D.V.Korobkov; D.V.Makarov

Variants of designing parameters and method for controlling an electric power generation sys-
tem are given. A mathematical model of the presented system has been developed.

Keywords: synchronous generator, permanent magnets, variable frequency, voltage regula-
tion, solid-state inverter.

PACYHETHAS OLHIEHKA YPOBHA
I'MAPOANHAMUYECKOI'O HAT'PYKEHUSA BEPTOJIETA
ITPU BBIHYKIEHHOM ITPUBOAHEHUU

J.B.Heodenvko, xano. mexu. nayk (OAO “Kazanckuii sepmonemuwiii 3a600°")

BrimoHeH KOMILIEKC pacyeToB, NO3BOIAOMUX OLUCHUTL YPOBCHDL HeﬁCTBy}OHIHX Ha BEPTO-
JICT THAPOANHAMUYCCKUX HAI'PY30K IMPU BBIMIOJIHCHUHN BBIHYXXJICHHOIO NPUBOAHCHU. [Toxazana
MNpaKkTHYICCKasd NPUMEHUMOCTD IMOJTYUCHHBIX PE3yJIbTAaTOB JIS MOATOTOBKU U MPOBCACHUSA HATYP-
HBIX JICTHBIX UCIIBITAHHMH.

KiroueBrble cjioBa: BEPTOJICT, THAPOANHAMNYCCKNUEC HATPY3KH, BHIHYKICHHOC ITPUBOJIHCHUC.

CALCULATION ASSESSMENT OF THE HELICOPTER HYDRODYNAMIC LOADING LEVEL
AT DITCHING. D.V.Nedel’ko, Cand.Techn.Sc.

A complex of calculations has been implemented, which allows for assessment of the level of
hydrodynamic loads affecting the helicopter during ditching. Practical applicability of the
obtained results for preparation and carrying on full-scale flight tests has been shown.

Keywords: helicopter, hydrodynamic loads, ditching.
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AOBUTATEJIECTPOEHWE

MHUKPOBOJIHOBBIE CUCTEMbI USMEPEHUSA
PAIINAJIBHBIX 3A30POB MEK/Y TOPHAMU
PABOYMX JIOITATOK U KOPITYCOM I'T/]

A.A.Hnozemuyes, ookm. mexu. Hayx; B.K.Cboiues;

M.A.Cnumrko (OAO “Asuadsucamens’), M.I.Bakyaun, kano. mexu. HayK;
A.B.Macnoeckuii, kano. mexn. nayx;, H.C.Tabauyk, kano. 60eH. HayK
(000 *“Paoapmnvie mexnonoeuu — 2T")

PaccmoTpens! BOIIPOCH! MOCTPOEHHUST MUKPOBOJIHOBBIX M3MEPHUTENIBHBIX CUCTEM U IOBBIIIE-
HUS UX TOYHOCTH. [IpeacraBieH aHaIM3 OCHOBHBIX 0COOCHHOCTEH (DYHKIIMOHMPOBAHUSI MUKPO-
BOJIHOBBIX CHUCTEM M3MEPEHUS pajlalibHBIX 3a30pOB IIPU BO3ACHCTBUM PA3IUUHBIX JCCTAOMIIM-
3UPYOMUX (PAKTOPOB HA PUMEPE aBHAIIMOHHOTO ra3oTypOuHHOro asurarens [1C-90A2.

KnaioueBbie ci10Ba: MUKPOBOIHOBAs CHCTEMa M3MEPCHUS, aBUALIMOHHBIA Ta30TypOMHHBIN
JIBUTATEIb, paJualbHEIN 3a30p, padoune (POTOPHBIC) JOMATKH, TOPEIl paboUeii JOMmaTKu.

MICROWAVE SYSTEMS FOR MEASURING TIP CLEARANCE BETWEEN THE TIPS OF BLADES
AND GAS TURBINE ENGINE HOUSING. 4.A4.Inozemtsev, Dr.Techn.Sc; V.K.Sychev; M.A.Snitko;
M.G.Bakulin, Cand.Techn.Sc; A.V.Maslovsky, Cand.Techn.Sc, 1.S.Tabachuk, Cand Mil.Sc.

Problems of construction of the microwave measuring systems and improvement in their
accuracy are considered. Key feature analysis of the operation of the microwave systems for
measuring tip clearance affected by different destabilizing factors has been presented using air-
craft gas turbine engine PC-90A2 as an example.

Keywords: microwave measuring system, aircraft gas turbine engine, tip clearance, rotor
blades, rotor blade tip.

INPUMEHEHHME METOJIOB I'OJIOTPAOUYECKOHN
UHTEP®EPOMETPUU U CIIEKTPAJIBHOI'O AHAJIN3A
IJIS1 HCCJEJOBAHUS KOJEBAHUM Y3JI0B U JETAJIEA
ABUAIIMOHHOM TEXHUKH

B.I'Cenesnes; A.@.Illynveun (L{UAM um. I[1.1. bapanosa);
F0.U.ITasnos, kano. mexn. nayk (“MATH” — PI'TY umenu K.D. [{uonkoeckozo)

[IpuBeneHbl IpUMEPBI HCIIOIB30BAHHUST METOAOB Tojiorpaduueckoil HHTephepoMeTpun s
HCCIIEIOBAHUS CBSI3aHHBIX KOJICOaHM JeTaeil aBUallMOHHOM TeXHUKH.

KuroueBblie cijioBa: rojiorpaduueckas HHTEpPEepOMETpHsi, CIICKTPaAIbHbIN aHAJIN3, KOJICOaHHsI
pabounx Konec TypOoomMarInH.
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APPLICATION OF HOLOGRAPHIC INTERFEROMETRY AND SPECTRAL ANALYSIS TO STUDY
THE VIBRATION OF ASSEMBLIES AND COMPONENTS OF AERONAUTICAL EQUIPMENT.
V.G.Seleznev, A.F.Shulgin; Yu.l.Paviov, Cand.Techn.Sc.

The article gives examples of the application of the holographic interferometry to study
coupled vibration of aircraft parts.

Keywords: holographic interferometry, spectral analysis, bladed discs vibrations.

BOIMNMPOCbHLI TEXHOJIOINK

NCITOJIB3OBAHUE CIIOCOBOB OLHEHKU HIEPOXOBATOCTH
B CUCTEME ABTOMATHYECKOI'O KOHTPOJIA
IHAPAMETPOB TEXHOJIOI'HYECKOI'O ITPOLHECCA
JIABEPHOI'O ITOJIMPOBAHUA

B.B.Ilhuxynoe, ookm. mexu. nayk, A.B.Koseanenko, kano. mexu. HayK;
O.M.Opewkun (OAO “HayuonanvHolii uncmumym asuayuoHHbIX mexuonro2uil’”)

[IpencraBieH cpaBHATENBHBIN aHAJN3 OCHOBHBIX CIIOCOOOB OIIEHKH IIEPOXOBATOCTH B IETISAX
MIPIMEHEHHS X B CHCTEME yTPABICHUS YCTAHOBKOH Ja3epHOTO TOJIMPOBAHUS U CTPYKTYPHPOBa-
HUS TTOBEPXHOCTH.

KuroueBble cj10Ba: nazepHoe MOJMPOBAHUE, [IIEPOXOBATOCT MMOBEPXHOCTH, OLIEHKA LIIEPOXO-
BaTOCTH, CUCTeMA yrpasiieHus, YITV.

METHODS FOR MEASURING SURFACE ROUGHNESS AND THEIR APPLICATION
IN THE PROCESS CONTROL SYSTEM FOR LASER POLISHING. V.V.Plikhunov, Dr.Techn.Sc,
A.V.Kovalenko, Cand.Techn.Sc; O.M.Oreshkin.

A comparative analysis of the basic methods to measure surface roughness for application
in the control system of a laser polishing and surface structuring facility is described.

Keywords: laser polishing, surface roughness, roughness measurement, control system,
CNC.
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BOMNPOCbI TEXHOJIOIMA

TEXHOJOTUSI KOMBUHUPOBAHHON ®PUKIIMOHHOU
CBAPKHU KOHCTPYKIIUM ABUAITMOHHOW TEXHUKHA

M.M.IImpukman, ooxm. mexu. Hayk, B.H.Ez2opoe, 0oxm. mexH. HayK;
H.M.Kawyxk, xano. mexn. nayk (OAO “Hayuonanvuwitl uncmuniym
ABUAYUOHHBIX mexHoi02ull”)

OmnwucaH HOBBIH crOcO0 (PPUKIIMOHHOW CBApKU AJISI COCTUHEHUS UTMHHOMEPHBIX KOHCTPYK-
LMH aBUAIIMOHHOW TEXHUKH U3 HECBAPUBAEMBIX IJIABIEHHUEM AJIOMUHUEBBIX CIUIABOB.

KuroueBble ci10Ba: HHTETpaIbHBIE KOHCTPYKITUHM, KOMOMHHpOBaHHAs (PUKIIMOHHAS CBapKa,
KOpPHEBOH IIOB, KOHEYHO-3JIEMEHTHOE MOAETHPOBAHNE.

COMBINED FRICTION STIR WELDING TECHNOLOGY FOR JOINING AIRCRAFT STRUCTURES.
M.M.Shtrikman, Dr.Techn.Sc; V.N.Egorov, Dr.Techn.Sc;
N.M.Kashchuk, Cand.Techn.Sc.

A new and innovative combined friction welding process for joining long-sized aircraft struc-
tures of fuse unweldable aluminum alloys has been developed.

Keywords: integral structures, combined friction stir welding, root weld, finite-element
modeling.

OIIBIT ITPUMEHEHUA ITIOPOLIKOBBIX MATEPHUAJIOB
B TEXHOJIOTI'H JA3EPHOI'O NOCJOMHOI'O CUHTE3A

O.C.Cupomxkun, ooxm. mexu. Hayk, C.b.Pvlyes, xano. mexu. Hayx;
A.M.JTesun (OAO “Hayuonanvhviti uHCMumym asuayuoHHbIX mexHonro2utl”)

PaCCMOTpGHH MMOPOLIKOBBIC MaTCpUalibl, MPEAHA3ZHAYCHHDBIC I JIa3CPHOT'O IIOCJIOMHOTO CHH-
TC3a. PaSpa6OTaHHLI€ U IIPUMCHACMBIC CPECCTBA aHAIn3a (bOpMLI YaCTHUIl TOPOLIKOB U UX pa3Me-
POB MOT'YT IPUMCHSATHCA IJIA L[H(i)pOBOFO JIa3CPpHOI0 CUMHTE3a 3D—,I[€Ta.]'[ef;l u H3HCHHﬁ.

KuroueBble cjioBa: KepaMHUYECKHM M METAIJIMUECKHI MOPOIIKH, CIIeKaHWe, JIa3epHbIM Mo-
CJIIOWHBII CHUHTE3.

EXPERIENCE IN APPLICATION OF POWDER MATERIALS FOR RAPID PROTOTYPING.
0.S.Sirotkin, Dr.Techn.Sc; S.B.Rytsev, Cand.Techn.Sc; A.M.Levin.

Powder materials intended for rapid prototyping are considered. Developed and utilized
means for analysis of the powder particle shape and size can be used for numerical laser sinte-
ring of 3D-parts and products.

Keywords: ceramic and metal powders, sintering, rapid prototyping.
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TEXHOJIOTUYECKHUE CUCTEMbI BBICOKOCKOPOCTHOM
OBPABOTKHN ABUAILIMOHHBIX JETAJEN CJTOXKHOH ®OPMbI

A.B.Bnacenkoe (OAO HUIITU “Muxpon™)

PaccMaTpuBaroTCsi OCHOBHBIE aCMEKThI MOCTPOEHUSI aBTOMATU3UPOBAHHOW TEXHOJIOTHYECKOU
CUCTEMBI BBICOKOCKOPOCTHOTO (ppe3epoBaHus KaK CUCTEMbI PeaTU3alliy YIIPaBIsieMOro poIiec-
ca MeXaHHYECKOI 00paboOTKH.

KiroueBble ci1oBa: TEXHOJIOTHYECKAs CUCTEMA, BHICOKOCKOPOCTHOE (pe3epoBaHue, MeTa-

JIOPEXKYLIUNA CTAaHOK.

MANUFACTURING SYSTEMS FOR HIGH-SPEED MACHINING OF AIRCRAFT COMPLEX-SHAPED
COMPONENTS. A.V.Viasenkov.

The article considers basic aspects of construction of an automated manufacturing system for
high-speed milling as a system for implementation of a controlled machining process.

Keywords: manufacturing system, high-speed milling, metal-cutting machine tool.

MATEPUATIbI N METATNYPTUNA

HOBBIE KOHCTPYKIIMOHHBIE U ®YHKIIMOHAJIBHBIE
IIKM HA OCHOBE TEPMOIIJIACTOB U TEXHOJIOI'A
X ®OPMOBAHUA

O.C.Cupomkun, ookm. mexu. Hayx, M.A.Anopronuna

(OAO “Hayuonanvbuwiti uHcmumym asuayuOHHbIX MexHono2u”),
2.A.Beuoep, kano. mexu. nayk (@I'VII “BUAM” I'HI] PD)

HpI/IBe,ZleHI)I OKCILTyaTallMOHHBIC CBOICTBa KOMITO3MIUOHHBIX TEPMOIUIACTUICCKUX MaTCpua-
JI0B B 001acTh MMPUMCHCHUS UX 3apy6€)KHLIMI/I KOMITaHUAMM.

KuioueBble cjoBa: KOMITO3MIIUOHHBIC TEPMOIIJIACTUYHBLIC MaTcpualibl, TCPMOIIIACTUYHBIC
CBSI3YIOIIHE, TIPETpET.

NEW STRUCTURAL AND FUNCTIONAL POLYMERIC COMPOSITE MATERIALS BASED
ON THERMOPLASTICS AND THEIR MOLDING TECHNOLOGY. O.S.Sirotkin, Dr.Techn.Sc;
M. A.Andriunina; E.Ya.Beider, Cand.Techn.Sc.

Performance properties of composite thermoplastic materials and their field of application
by foreign companies are presented.

Keywords: composite thermoplastic materials, thermoplastic binders, prepreg.
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KAYECTBO, HAOEXHOCTb,
PECYPC

3ODEKT CBOBOJHOM KPOMKH
B CJIOUCTBIX KOMIIO3UTAX

FO.U./[yoapbkos, kano. mexu. Hayk, M.B./lumonun,
E.A.Jlesuenxo (OI'VII “LJAT'H um. npogp. H.E. )Kyrxosckozo ™)

PaccmoTpens! cnienmuduieckine 0COOCHHOCTH AeOPMUPOBAHMS CIOWCTOTO KOMITO3HTA H
poOIeMbl OIIGHKH €ro MPOYHOCTH. BO3HUKaroIue Ha KPOMKAX KOMITO3UIIMOHHOTO IaKeTa
KpaeBble 3PPEKThI MOTYT OBbITh HCTOUHHKOM €r0 MPEkKIEBPEMEHHOT0 pacciioeHus. [IpuBeneHs
pe3yJbTaThl PACUCTHBIX MCCICIOBAHUN 3TUX dPPEKTOB Ha TPEXMEPHBIX KOHEUHO-3JIEMEHTHBIX
MOJICTISIX.

KuroueBbie ¢j10Ba: CJIOUCTHIA KOMITO3UT, CBOOOHASI KPOMKA, KPaeBOH A(PQeKT, paccioeHue,
MPOYHOCTE.

FREE EDGE EFFECT IN LAMINATED COMPOSITES. Yu.l. Dudar’kov, Cand.Techn.Sc,
M.V.Limonin; E.A.Levchenko.

Characteristic features of the laminated composite deformation and problems of its strength
evaluation are considered. The edge effects occurring at the composite stack edges can be a sour-
ce of its premature delamination. Results of the numerical study of these effects on three-dimen-
sional FEM models are shown.

Keywords: laminated composite, free edge, edge effect, delamination, strength.

QHEPTETUYECKHUE CUCTEMBbBI 'MAPOITPUBOJA
JIABOPATOPHUH IMPOYHOCTH

B.U.Cabenvnuxos, kano. mexu. nayk;, B.A.Hukoeuu, kano. mexu. HaAyK;
B.B.Hgnuee (DI'VII “CubHUA um. C.A. Yannvieuna™);
JLU.Hekpacosa (340 “Ilpomanexmpomonmasrc—CTH”)

PaccMoTpeHbl TEXHUYECKHE PEIICHUS MAacIOHACOCHOW CTaHIMH Ja00paTOpHU MPOYHOCTH,
MPEATOKEHA METOJUKA PacueTa SHEPTeTUYECKUX MapaMeTPOB CTAHIIUH.

KuroueBble cjioBa: 1abopaTtopusi MPOYHOCTH, UCIIBITATeNbHBIE CTEHIBI, THIPOIPUBOI, MACIIO-
HACOCHBIE CTaHIIHH.

HYDRAULIC POWER SYSTEMS OF THE STRENGTH TESTING LABORATORY. V.I.Sabel’nikov,
Cand.Techn.Sc; V.A.tskovich, Cand.Techn.Sc, V.V.Ivlijev; L.I.Nekrasova.

Engineering solutions for the oil pumping station of the strength testing laboratory is consi-
dered, calculation technique for the station energy parameters is suggested.

Keywords: strength testing laboratory, test benches, hydraulic drive, oil pumping stations.
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CO3JAHUME BOJIBIINUX AIIITAPATHO-ITPOI'PAMMHBIX
HEWPOHHBIX CETEM JJISI CHACTEM YIIPABJIEHUSI

H.C.Kabak, xano. mexn. nayxk (MI'TY “Cmankun’)

PaccmoTpena HoBast anmapaTHO-TIpOrpaMMHasi TEXHOJIOTHS CO3TaHUsI OOJBITINX UCKYCCTBCH-
HBIX HEMPOHHBIX CETEM, MO3BOJISAIONIAs CO3/]aBaTh CUCTEMbI YIIPABJIEHUS CIIOKHBIMU aBTOMAaTH-
YECKUMH TEXHUYECKUMH 00bEKTaMHU.

KiioueBble ciioBa: I/ICKYCCTBCHHBIﬁ HUHTCJJICKT, KOMMYTATOPHLIC, TOMCHHBIC HCﬁpOHHLIe
CCTH.

DEVELOPMENT OF LARGE HARDWARE AND SOFTWARE NEURAL NETWORKS FOR CONTROL
SYSTEMS. 1.S.Kabak, Cand.Techn.Sc.

The article considers new hardware and software technology to create large artificial neural
networks that permits of developing control systems for complex automatic technical objects.

Keywords: artificial intelligence, switching domain neural networks.
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