CAMONETO- U
AOBUTATEJIECTPOEHWE

CIHOCOBb MVJIBTUIVIMKAIIUU ITAPAMETPUYECKHUX
MOJIEJIEH ABUAIITMOHHBIX KOHCTPYKIIUHA
IO TEOPETUYECKOMY KOHTYPY

A.ILLEpoxun; FO.H. Jlenuckun, ooxm. mexn. nayk (Mockoeckuil asuayuonnbwiil
uncmumym (HQYUOHANbHBII UCCTIC008AMENbCKULL YHUSEPCUMENT))

[Ipeanoxen crnocod MOCTPOSHHs MapaMeTPHYECKUX MOJENICH aBUAIIMOHHBIX KOHCTPYKIHMN
C Y4ETOM MYJBTUILUIMKALIUU 110 TEOPETUUECKOMY KOHTYPY.

KuroueBble c10Ba: TEOpEeTHUECKUN KOHTYp, HapaMeTpudecKkas MOIEINb,CHCTeMa TeOMETPH-
YECKOTO MOJICITUPOBAHHUSL.

A METHOD FOR MULTIPLICATION OF PARAMETRIC MODELS OF THE AIRCRAFT
STRUCTURES ON THE THEORETICAL SURFACE. A.P.Erokhin; Yu.l Deniskin, Dr.Techn.Sc.

A method for construction of parametric models of aircraft structures with consideration for
multiplication on the theoretical surface is offered.

Keywords: theoretical surface, parametric model, geometric modeling system.

NCCIEJOBAHUE TUIPOANHAMMUKU BUOITPOTOTHITIA
ST ATATITUBHOI'O UBMEHEHUS ITOBEPXHOCTH JIA

JL.B.boxwa; M.A.Jluwgunckuii; B.U.Pynun, 0okm. mexmu. HAYK,
I'B.FOoun, ooxm. mexn. nayk («MATH — Poccuiickuii 2ocyoapcmeentulil
mexuonoeudeckuti ynusepcumem umenu K.J3. [[uonkosckozo»)

Ha npumepe ruapoanHamMuKe Jielib()UHA PACCMOTPEHBI MIEPCTICKTHBEBI CO3aHUsI UICKYCCTBEH-
HBIX TMOKPBITHH, CHIKAIOIINX MMOBEPXHOCTHOE TpeHue. Pazpaborana maremarudeckass MoJelb
JUIsl OLICHKY MONJIOIICHMSI ITYJIbCAllAOHHON SHEPIHUN.

KiroueBble cj10Ba: TOIUIMBHAS 3(1)(1)6KTI/IBHOCTL aBHaHHOHHOﬁ TCXHHUKH, HCKYCCTBCHHOC OIIC-
PATUBHOC MOKPBITUC NMOBCPXHOCTHU IUIAHCPA, KOMIIJICKCUPOBAHUC BBIYHUCIMUTCIBHOIO U CpI/ISI/I‘{e-
CKOI'0 3KCIICPUMCHTOB.

INVESTIGATION ON HYDRODYNAMICS OF A BIOLOGICAL PROTOTYPE FOR ADAPTIVE
MEASURING OF THE AIRCRAFT SURFACE. L.V.Boksha; MA.LiSChinSky;
V.I.Rulin, Dr.Techn.Sc; G.V.Yudin, Dr.Techn.Sc.

Prospects for creation of artificial coatings that reduce surface friction are considered by
example of dolphin’s hydrodynamics. A mathematical model to evaluate absorption of the pulsa-
tion energy has been developed.

Keywords: aircraft energy efficiency, artificial operative coating of an airframe surface, inte-
gration of computing and physical experiments.
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CAMOJIETO- U OBUTATEJNIECTPOEHUE

KOHUENIUSA MOCTPOEHUSA ABTOMATU3UPOBAHHBIX
WH®OPMAIIMOHHO-U3MEPUTEJBHBIX CUCTEM
JIJISI UICIIBITAHUM I'T/ 5-ro MOKOJIEHUA

A.A.Hnozemuyes, ookm. mexu. nayk, A.A.Backeyos, X.X.Damuvixos;
FO.B.Meny3oe (OAO «Asuaosucamenvy, 2. [lepms);
A.H.ITonoe (OO0 HIIIT «Mepay, 2. Mbimuwyu)

[IpemnaraeTcst KOHIETITUS TOCTPOSHUS ABTOMATH3UPOBAHHON HH()OPMAITMOHHO-N3MEPHUTEIh-
HOM CHUCTEMBI C €IMHBIM WH(OPMAIIMOHHBIM IIPOCTPAHCTBOM, MOTYIHHBIM IPHUHITMIIOM MTOCTPOE-
HUS TEXHUYECKUX U MPOTPAMMHBIX CPEICTB, THOKOHM U JIETKO PACHIMPSEMON CTPYKTYpOi, obec-
TeYrBaroIIel MpoBeJieHne Bcex BUI0B uctbitanuit I'T/I.

KuroueBble cj10Ba: BUTATENb 5-TO MOKOJICHUS, HHPOPMAIIMOHHO-U3MEPHUTEIIbHAS CUCTEMA,
CTCH/IOBBIC UCIIBITAHMUSI.

A CONCEPT OF BUILDING AN AUTOMATED DATA-MEASURING SYSTEM FOR TESTING
FIFTH GENERATION GAS TURBINE ENGINES. A.4.Inozemtsev, Dr.Techn.Sc; A.A.Vasketsov;
Kh.Kh.Fatykhov, Yu.V.Meluzov; A.A.Popov.

A concept of building a data-measuring system with a common information space, modular
principle of building hardware and software tools, flexible and easy-upgradable structure making
it possible to carry out all types of gas turbine engine tests is offered.

Keywords: fifth generation engine, data-measuring system, bench tests.
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BOIMNMPOCbHLI TEXHOJIOTNK

INPUMEHEHUME JA3EPHOI'O CKPAUBEMPOBAHUSI
B TEXHOJIOI'MA PASMEPHOI'O
XUMHUYECKOI'O TPABJIEHUA

P.A.Du3synakos, kano. mexu. nayk (@I'HOY BIIO «Komcomonvcxuti-na-Amype
20CY0apCmEeH bl MEeXHUYeCKUll YHUBEPCUMEm)))

N3n0:xeHbl OCHOBHBIE IIPUHLIMIIBI U ONUCAH IIPOU3BOJCTBEHHBIN OIBIT BHEIPEHUS UJIEU UC-
MIOJIB30BAHMS JIA3EPHOIO M3JIY4YEHUsS I PacKpos 3allUTHOIO IOKPBITUS IEPE] PA3MEPHBIM
XUMUYECKUM TPABICHUEM.

KuroueBble ¢ji0Ba: 1a3epHOE CKpaiiOMpoOBaHKe, JTa3ePHBIN pacKpoi.

APPLICATION OF LASER SCRIBING IN DIMENTIONAL CHEMICAL ETCHING PROCESS.
R.A. Fizulakov, Cand.Techn.Sc.

In the article main principles and field experience of the introduction of the original idea
of laser radiation application to cutting protective coating prior to dimensional chemical etching
are stated.

Keywords: laser scribing, laser cutting of polymeric materials.

MCCJIEJOBAHME CTPYKTYPBI U CBOMCTB 'HYTHIX
NPO®UJIEN U3 NIJIAKUPOBAHHBIX JIUCTOB
BBICOKOITPOYHOI'O CIIJTABA B95S04YAT2

O.I'Cenamoposa', kano. mexn. nayk; B.A.Mapkosuee?, kano. mexn. nayx;
A.B.Comog'; B.B.Anmunoe', xano. mexun. nayx;, A.I.Pyoakoe', kano. mexnu. nayx

L@ryil «BHAMy; 2 OAO Yavanosckuit HUAT

OmnucaHa cxema MOJTy4eHHUs] CTECHEHHBIM U3TMO0M OIBITHO-IIPOMBIIIJICHHBIX THYTHIX TPOQH-
neit u3 crtaBa B9504 u3 miuakupoBaHHOH JIGHTHI B OTOXOKEHHOM COCTOSIHMMA M, 1aHa nHpopma-
LU O CTPYKTYpE, 0COOCHHOCTSIX 30H cruda, CTaTHYECKUX CBOIMCTBAX, yCTAJIOCTH.

KiiioueBble cjioBa: CTECHEHHBIH U3rH0, JICHTA, JIUCT, MUKPOCTPYKTYpa, CTAaTHYECKHE CBOM-
CTBa, yCTAJIOCTh, MPO(IIIB.

INVESTIGATION INTO THE STRUCTURE AND PROPERTIES OF THE FORMED
SECTIONS MADE OF HIGH-STRENGTH V950chAT2 ALLOY CLAD PLATES.
0.G.Senatorova, Cand.Techn.Sc;, V.A.Markovtsev, Cand.Techn.Sc; A.V.Somov,
V.V.Antipov, Cand.Techn.Sc; A.G.Rudakov, Cand.Techn.Sc.

A scheme for manufacturing pilot formed sections made of V95och alloy clad strip in an-
nealed M state by restrained bending is described; information on the structure, peculiarities
of the bended areas, static properties and fatigue is given.

Keywords: restrained bend, strip, plate, microstructure, static properties, fatigue, section.
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IHNPOEKTUPOBAHUE U U3I'OTOBJIEHUE OIIBITHOI'O
OBPA3LA BO3AYXO3ABOPHUKA U3 YIJIEIVIACTUKA

A.E.Anunos, ooxm. mexu. nayx;, H.C.A3zuxoe; H.C.Kapneiikun
(OAO «Hayuonanvhwiti uncmumym a8UayuOHHbIX MeXHOLOSULD))

OmnwucaH ONbIT NPOEKTUPOBAHUS U MU3TOTOBJICHUS BO3AYX03a00pPHUKA U3 KOMIIO3MLIMOHHOTO
Marepuana. OTpakeHbl IPOOIEMbI U NIPEUIOKEHBI BAPUAHTHI UX PELICHUS.

KuroueBbie cj10Ba: BO3yX03a00pPHHMK, KOMITO3WUI[MOHHBIC MAaTepHalibl, MPOSKTUPOBAHUE,
cOopka, crarnelb, nepdopanus.

DESIGN AND FABRICATION OF A CARBON-FIBER PLASTIC AIR INTAKE PROTOTYPE.
A.E.Alipov, Dr.Techn.Sc;, N.S.Azikov, LS.Karpeykin.

The authors describe their experience in design and fabrication of a carbon-fiber air intake.
Problems and alternatives for their solution are represented.

Keywords: air intake, composite materials, designing, assembly, jig, perforation.

OBPABOTKA TOYHBIX OTBEPCTHUM B MAKETAX
N3 PABHOPOAHBIX MATEPHUAJIOB

O.M.banna, kano. mexu. nayk (Mpkymckuil 20cyoapcmeeHublil
MexXHUYecKull yHugepcument)

[IpuBeneHs! pe3ynsrarsl HecneaoBanus (opMooOpa30BaHUs OTBEPCTHH B MAKETaX, COIEpIKa-
IIMX KOMITO3UIIOHHBIE MaTepPHAJIbI C TIOJIMMEPHOI MaTpHIIEH.

KuroueBble ¢10Ba: KOMIIO3UIIMOHHBIE MATEPUAIIBI C TIOJIMMEPHON MaTpHLiel, pyqHOH MeXaH!-
3UpPOBaHHBIN UHCTPYMEHT, CBEPIIO, Pa3BEPTKA.

PROCESSING FINE HOLES IN PACKAGES OF DISSIMILAR MATERIALS.
O.M.Balla, Cand.Techn.Sc.

Results of investigation of forming holes in packages containing composite materials with
a polymeric matrix are presented.

Keywords: composite materials with a polymeric matrix, manual mechanized tools, drill,
reamer.
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BONPOCbI TEXHONOrnmu

K OEHKE IIOIIAAX ITOBEPXHOCTHU MUKPOJIYHOK
YACTUYHO PETI'YJIAPHOI'O MUKPOPEJIBE®A
PN IMCKPETHOM BUBPALIUOHHOM PE3AHUU

H.B.Epmonvuesa; b.C.Opnoe, kano. mexu. HayK,
A.A.Cxkpunkun, ooxkm. mexu. nayk, A.B.Kopones, ookm. mexn. nayk
(Capamosckuil eocyoapcmeennviti mexuuyeckuti ynusepcumem um. FO.A. Iacapuna)

PaccmarpuBaeTcs poriecc 00pa3oBaHUS YACTUYHO PETYISIPHOTO MUKpOpenbeda Ha MOBEpX-
HOCTH JIETaJIN METOIOM THUCKpPETHOTO BHOpannoHHoro pe3anus ([BP). Ilomydena dopmyma mis
OTICHKH TUTOMIANA TTOBEPXHOCTH MHUKPOIYHOK JUISI OOIIIEro CIIydasl B 3aBUCHMOCTH OT PEKHUMOB
00paboOTKH ¥ KOHCTPYKTHBHBIX JIEMEHTOB yCcTpoiicTBa st J[BP.

Ki1ioueBble c/10Ba: 4acTHYHO PETYISIPHBIA MUKpopelnbed, mapaMeTpbl MUKpopenseda, auc-
KpETHOE BUOPALIMOHHOE pe3aHHe.

ON THE ESTIMATION OF THE SURFACE AREA OF MICROWELLS WITH PARTIALLY REGULAR
MICRORELIEF DURING DISCRETE VIBRATORY CUTTING. N.V.Ermol’cheva;,
B.S.Orlov, Cand.Techn.Sc; A.A.Skripkin, Dr.Techn.Sc; A.V.Korolyov, Dr.Techn.Sc.
The process for formation of a partially regular microrelief on the part surface by discrete
vibratory cutting (DVC) is considered. Formula for the estimation of microwells surface area has

been received for the general case depending on the machining conditions and structural elements
of the DVC.

Keywords: partially regular microrelief, parameters of microrelief, discrete vibratory cutting.
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MATEPUATIBI N METANIYPINA

BJIUSHUE KOPPO3MOHHO-YCTAJOCTHBIX
BO3JIEMCTBUHN HA CBOVMCTBA METAJLJIO-
MOJIMMEPHBIX KM U KOHCTPYKIIMU U3 HUX

B.U.Ilocmnoe, ooxm. mexu. nayk;, M.B.Ilocmnoea, xano. mexu. Hayk,
O.10.Manmycosa (Vnvanosckuii Hayuno-mexnonoeuveckutl yenmp BUAM)

HccnenoBana oOimasi KOPPO3MOHHAST CTOHKOCTh METAJUIONOIMMEPHOTO KOMIIO3UIIMOHHOTO
marepuaia ajgop J[16/41, a Takxe oTOOpTOBOK M3 MeTayutonoiumepubix KM u crutaBa []164AT
C pa3iMyYHbIMU BHIAMH aHOAMPOBAHHS. YCTAHOBJICHO, YTO 3apOXKICHHE TPEUIMH B 00pasiax
IPOUCXOJIMT IO PaJMyCy rrda B 30HE Mepexo/ia MI0CKOH CTEHKU B OTOOPTOBKY, YTO TapesIbuarhlil
TUI 0TOOPTOBOK B 00pa3iax n3 000MX MaTepUaioB MO YCTAaJOCTHBIM CBOWCTBAM UMEET MPEUMY-
IIECTBO TMEpPeJl TOPOUAATbHBIMH.

KiroueBbie ciioBa: 0T60pTOBKa, MeTaJ’IJ’IOHOJ’IHMepHBIﬁ KOMHOSHHHOHHBIﬁ MaTtepuai, Koppo-
3WMOHHAas CTOﬁKOCTL, YCTAJIOCTHBIC CBOMCTBA.

THE INFLUENCE OF CORROSION AND FATIGUE EFFECTS ON BEHAVIOUR
OF METAL-POLYMERIC COMPOSITES AND STRUCTURES. V.. Postnov, Dr.1lechn.Sc;
M.V.Postnova, Cand.Techn.Sc; O.Yu.Mantusova.
The general corrosion resistance of D16/41 Alor metal-polymeric material as well as flanging
in metal-polymeric composites and D16chAT alloy with different types of anodic treatment has
been studied. It has been found that cracking origination in the samples occurs along the bend-

ing radius within the flat wall-to-flanging transition area, that disk-type flanging in samples of
both materials has advantage over toroidal flanging in terms of their fatigue properties.

Keywords: flanging, metal-polymeric composite, corrosion resistance, fatigue properties.

http://apniat.ru




KAYECTBO, HAOEXHOCTb,
PECYPC

UCCJIEJOBAHUE YCTAJOCTHOM JOJTIOBEYHOCTH
KOHCTPYKTUBHbBIX OBPA3LHOB C KOHIHEHTPATOPAMMA
HANPSI)KEHUM, OBYCJOBJEHHBIX ONNEPALIUSIMUA

UX MEXAHUYECKOM OBPABOTKH

A.A.Kanoma; I.®.Pyo3zeii, ookm. mexu. Hayk, B.A.@ponosa
(@I'VII «CubHHUA umenu C.A. Yannvieuna)

HccnenoBano BiaMsHUE M3HOCA CBEpia MPU PA3IMUYHBIX PEKUMax 0OpaOOTKM OTBEPCTUH Ha
XapaKTEPUCTHKH YCTAJIOCTHOM JOJITOBEYHOCTH 00pa3LoB ¢ oTBepcTueM u3 ciutasa 1163ATB.

KuroueBble cjioBa: Mexanudeckast 00paboTKa OTBEPCTHH, pEXKUMBI CBEPIIEHUS, Ka9eCTBO I10-
BEPXHOCTH, yCTAJIOCTHAS JOJITOBEUYHOCTb.

STUDIES ON FATIGUE LIFE OF STRUCTURAL SPECIMENS WITH STRESS RAISERS DUE
TO THEIR MACHINING. A.4.Kalyuta;, G.F.Rudzey, Dr.Techn.Sc; V.A.Frolova.

The authors have studied the influence of drill wear under different conditions of machining
holes on fatigue life characteristics of 1163ATB alloy specimens with a hole.

Keywords: machining of holes, drilling conditions, surface quality, fatigue life.

INPUHLMUII YIIPABJIEHUA HAT'PY XEHUEM
MEXAHUYECKHUX KOHCTPYKIMH IMPU UCTIBITAHUSX
HA YCTAJOCTbD IO IICEBAOCJTYYAUHBIM ITIPOIT'PAMMAM

AA.Cmepnun, ooxkm. mexu. nayx, F.A.Ceupckuit, kano. mexH. HayK
(@I'VII «[JAT'U», 2. )Kykoeckuit)

PaccMmoTpen mpUHIMIT KOPPEKLUUH SKCTPEMYMOB IICEBAOCIYYailHbIX HAarpy30K Ha OCHOBE
MIPEASIaracMoro ajiropuTMa mpyu NPOYHOCTHBIX YCTAJOCTHBIX HCHBITAHUSAX MEXaHWYECKHX KOH-
CTpYKUnH. MeToJ MO3BOJISIET COKPATUTh BPEMSI HCIIBITAHUNH U 00ECIEUUTh BBICOKYIO TOUHOCTh
OTIPEICNICHNS JOJIITOBEYHOCTH.

KuroueBblie ciioBa: ICEBIOCIyYaliHbIE IPOrPaMMbl HATPYXKEHMSI, YHPABISAIOIIUNA CUTHAJ,
KOPPEKTUPYIOLLIUE UTEPALUH.

AN APPROACH TO LOAD CONTROL OF MECHANICAL STRUCTURES DURING FATIGUE
TESTS UNDER PSEUDORANDOM PROGRAMS. A.Ya.Sterlin, Dr.Techn.Sc,
Yu.A.Svirskiy, Cand.Techn.Sc.

An approach to correction of pseudorandom load extremes based upon a proposed algorithm
during strength fatigue tests of mechanical structures is considered. This method allows a reduc-
tion in testing time and provides high accuracy of fatigue life evaluation.

Keywords: pseudorandom load programs, control signal, correcting iterations.
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BbBIGOP ITPOEKTHBIX ITAPAMETPOB UMUTATOPOB
KOCMHNYECKHX AIIITAPATOB

P.B.Mycamoe (340 «Onepeoxonmpaxmy», Mockea)

IIpuBenena Meroauka ONpeneaeHus: MapaMeTPoOB UMUTATOPOB KOCMUYECKUX aIlllapaTroB, s
KOTOPBIX 3aZlaHa KOHCTPYKTHUBHAasi cxema. COOTBETCTBHUE MMHUTATOPa KOCMUYECKOMY ammapary
o0ecreunBaeTcs 0 Macce, MOJIOKEHUIO [IEHTPa MacC, MOMEHTaM WHEPIIUU U MTEPBOH COOCTBEH-
HOM JacToTe.

KuroueBbie ¢Jji0Ba: KOCMUYECKUN ammapar, UMMTATOp, LEHTP MacC, MOMEHTbI UHEPLIUHU.

SELECTION OF DESIGN PARAMETERS FOR SPACECRAFT SIMULATORS.
R.V.Musatov.

The article presents a method for determination of parameters for spacecraft simulators,
whose structural arrangement has been specified. The correspondence of the simulator to the
spacecraft is provided by mass, center-of-mass position, moments of inertia and first natural fre-
quency.

Keywords: spacecraft, simulator, center of mass, moments of inertia.

NCCIEIOBAHUE BJIMAHUA KAJTEHIAPHOI'O CPOKA
IKCIIVIYATAIIUN 1 TEPMOJKCITIO3UIIUHU

HA YCTAJIOCTHYIO JOJIT'OBEYHOCTDb OBPA3IIOB
BAKJIEIOYHOI'O COEAUMHEHMSA U3 CIIJIABA AK4-1AT1

A.A.Kantoma, B.B./[younun, B.A.@Dponosa
(@I'VIl «Cu6HHA umenu C.A. Yannvieunay)

[IpencraBneHsl pe3ynabTaTbl KOMIUIEKCHOTO SKCHEPHUMEHTAJIBHOIO HCCIEJOBAHUS BIMSIHUA
BpPEMEHHOro (pakTopa 1 MOAEIBHBIX TEMIEpaTypHBIX BO3IEHCTBUI Ha ACTPAdalluIo XapaKTepHhc-
THK YCTaJIOCTHOM JOJTOBEYHOCTH KOHCTPYKTHBHBIX OOpa3LOB 3aKJIEHOYHOIO COEAWHEHHS W3
crmaBa AK4-1AT1 mocne npeaBapuTeNbHBIX BBIACPKEK B TeueHue 4, 15, 34 u 36 ner B nabopa-
TOPHBIX YCIOBHAX IPU HOPMAJIBHOM TeMIIEpaType.

Ki1roueBble cj10Ba: 3aKJIEIOUHOE COEAUHEHUE, BpEMEHHON (haKTop, COIPOTUBIICHUE yCTalO-
CTH, peJlaKcalys HANpsHKEHUH.

INVESTIGATION ON THE INFLUENCE OF CALENDAR SERVICE LIFE AND THERMAL
EXPOSURE ON FATIGUE LIFE OF AK4-1AT1 ALLOY RIVETED JOINT SPECIMENS.
A.A.Kalyuta, V.V.Dubinin, V.A.Frolova.

Results of the integrated experimental investigation of the influence of time factor and model
temperature effects on degradation of fatigue life characteristics of the structural specimens in
AK4-1AT1 alloy riveted joint samples after preliminary storage during 4, 15, 34 and 36 years
under laboratory conditions at normal temperature are presented.

Keywords: riveted joint, time-factor, fatigue resistance, stress relaxation.
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KAYECTBO, HAOEXHOCTb, PECYPC

CUCTEMbI ABAPUHHBIX 3AIIUT AJISI UCTIBITAHUS
CAMOJIETOB B JIABOPATOPUSAX ITPOYHOCTHU

B.U.Cabenvnuxos, kano. mexu. nayk;, H.H.Meodseoesa; A.B.Ilunep
(@I'VII «CubHHUA umenu C.A. Yannvieuna)

PaccMmoTpeHs! cucTeMBbl aBapUMHOMN 3aIUTHI THAPOIPUBOJOB U CUCTEM HAJyBa T'€pMOOTCE-
KOB TP UCTIBITAHUSIX CaMOJIETOB B J1a0OPaTOPUAX MPOYHOCTH.

KaroueBble ci10Ba: HCHbITATEIbHBIC CTCHIbI, CCPBOIIPUBOA, CUCTCMbI HAAAYBAa I'EpMOOTCC-
KOB, aBapHﬁHBIe 3allThI.

A SAFETY SYSTEM FOR TESTING AIRCRAFTS IN STRENGTH LABORATORIES.
V.1.Sabelnikov, Cand.Techn.Sc; I.N.Medvedeva; A.V. Piner

The article considers safety systems for hydraulic actuators and pressurization systems for
pressurized compartments under testing aircrafts in strength laboratories.

Keywords: test rigs, servo-actuator, pressurization systems of pressurized compartments.
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