CAMOIJIETO- U
ABUTATENIECTPOEHUE

TEPMOKOMIEHCHUPOBAHHBIE TEH3OPE3UCTOPBI
JJIAA HEMETAJVIMMECKUX MATEPHAJIOB
B JIETHO-ITPOYHOCTHbBIX UCIIBITAHUAX CAMOJIETOB

I'M.Xapumonoes, kano. mexu. nayx (I'HL{ P®© DOI'VII “JIHH um. M.M.Ipomosa”™),
H.M.Bonooun, IO.HMuwun (@I'VII “HIIO um. C.A.Jlasouxkuna ™),
B.B.Kamunckuit, 0ookm. mexu. nayk (@usuxo-mexuuveckuii un-m um. A.@.Hoghghe PAH)

[IpuBeneHbI pe3ynbTaThl UCCICIOBAHNS TEH30PE3UCTOPOB JUTS H3MEpeHus aedopMannii KoH-
CTPYKLMI B YCIIOBUSIX KJIMMATHYECKUX M MOBBILICHHBIX TEMIIEPATYP IPU JIETHO-IPOYHOCTHBIX
ucnbiTanusax JIA. MccrnenoBansl pasiuyHbIe THIBI TEH30pE3UCTOPOB. PaccMoTpeHa BO3MOXK-
HOCTb HCIIOJIb30BaHMS MOHOCYIb(UAA caMaphsl B TEH30METPHUH.

KitroueBble ci1oBa: TeH30pe3nucToOp, Acdopmanys, TeMIlepaTypHas XapakTepUCTHKA COIpPO-
THUBJICHHS, SJICKTPUUECKOE CONPOTUBIICHUE, TEH304yBCTBUTEIBHOCTD.

TEMPERATURE-COMPENSATED RESISTANCE STRAIN GAGES FOR NON-METALLIC
MATERIALS IN FLIGHT TESTS OF AIRCRAFT STRENGTH. GM.Haritonov, Cand.Techn.Sc,
N.M.Volodin, Yu.N.Mishin, V.V.Kaminsky, Dr.Techn.Sc.
The report presents findings of an investigation into resistance strain gauges for measuring
structural deformations at climatic and elevated temperatures in flight tests of aircraft strength.

Different types of resistance strain gauges have been analyzed. A possibility to use samarium
monosulfide has been considered.

Keywords: resistance strain gauges, deformation, resistance temperature characteristic, elec-
tric resistance, tensosensitivity.
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YUCJIEHHOE UCCIEAOBAHUE ADPOANHAMMUKU BOKCA,
PEKOHCTPYUPYEMOI'O IJi1d OBECIHHEYEHUSA OAHO-
BPEMEHHBIX UCIIBITAHUH TPEX ABUAIIMOHHBIX I'T/]

B.E.Kocmwk, xauo. mexu. nayx, E.HU.Kupunaw, /I.1O.Konosanosa
(Hayuonanvuwiii aspokocmuueckuti yu-m um. H.E. JKykoeckozo «XAH», Vkpauna),
P.B.Apmiox, O.1'.3apnuya, B.A.Omenvuyk (FOoxceunpoHHHasuanpom, Ykpauna),
B.®.Cumano, B.M.Ilapxucenxo (I1A0 «Momop Cuuy», Yxpauna)

IIpuBeneHs! pe3ynbTaTbl YUCIEHHOTO MOJAEIUPOBAHUS IPOCTPAHCTBEHHOM CTPYKTYpBI Teue-
HUS BO3AYLIHOTO MTOTOKA B PEKOHCTPYHPYEMOM OOKce ISl UCTIBITaHui Tpex aBHaunoHHbIX [ T]]
OJHOBPEMEHHO.

KuroueBble c1oBa: HCIBbITaHUS aBUaMOHHBIX [ T/I, aspoauHamMuka OoKca, YUCICHHOE MOJIe-
JTUPOBaHNE, HEPABHOMEPHOCTE PACTIPEICIICHHS TIOJTHOTO TaBICHUS.

NUMERICAL INVESTIGATION OF AERODYNAMIC CONDITIONS IN A TEST CELL
RECONSTRUCTED FOR SIMULTANEOUS TESTS OF THREE GAS TURBINE ENGINES.
V.E.Kostyuk, Cand.Techn.Sc, E.I.Kirilash, D.Yu.Konovalova, R.V.Artyuh, O.G.Zarnitsa,
V.A.Omel chuk, V.F.Sitalo, V.M.Parhisenko.

Results of numerical simulation of a space structure of the air flow inside a cell being recon-
structed for simultaneous testing of three aircraft gas turbine engines are presented.

Keywords: aircraft gas turbine engine test, test cell aerodynamics, numerical simulation,
nonuniformity of total pressure distribution.
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BOIMNMPOCHLI TEXHOJIOINA

NCCIEJOBAHUE PABOTOCIHHOCOBHOCTH
TBEPIOCMA3OUYHBIX INOKPHITUH HA TOBEPXHOCTSX
AP TPEHUS, HOABEPIHYTBIX MEXAHUYECKOW 1
XUMHUKO-TEPMUYECKON OBPABOTKE

I1.H.Xonun, xano. mexu. Hayk (“MATHU” — PI'TY um. K.3. [{uonkoeckozo)

[IpoBeneno uccnenoBanue >PPEKTUBHOCTH PA3IUUHBIX METOMOB MpeIBapUTEIbLHON 00pa-
OOTKH OCHOBBI Tlepell HAaHECEHHEM TBEPAOCMAa30uHBIX MOKPBITHH. PaccMOTpeHO mpuMeHeHne
KapOOHUTPUPOBAHUS U CYAb(QOHUTPUPOBAHUS MPH OOAYBKE CTEKISTHHBIMUA MHUKpPOIIAPUKAMH U
MePEeKPEeCTHOM NITH()OBAHNH TOIIOKKH.

Ki1roueBble c/10Ba: TBEpAOCMAa304HbIE TOKPHITUS, KAPOOHUTPUPOBAHHE, CYIb()HOHUTPUPOBA-
HUE, IPEACIbHbIC PEKUMbI TPCHHUS.

ANALYSIS OF SERVICEABILITY OF SOLID LUBRICATING COATINGS AT SURFACES
OF FRICTION PAIRS SUBJECTED TO MECHANICAL AND CHEMICOTHERMAL PROCESSING.
P.N.Khopin, Cand.Techn.Sc.

Efficiency of various methods of preprocessing basic material prior to the application of solid
lubricating coatings has been analyzed. The use of carbonitriding and sulfonitriding while blas-
ting with glass microballs and substrate cross grinding are considered.

Keywords: solid lubricating coatings, carbonitriding, sulfonitriding, limiting modes of fric-
tion.
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O MPOBJIEMAX PASPABOTKHU TEXHOJIOI'MUA U3T'OTOBJIEHUA
KPYIIHOI'ABAPUTHBIX BJIOKOB CTEKJIOCOTOIIVIACTOB

A.M.Kproxkos, xano. mexu. nayx, H.A.Caoukosa, B.C.Bonkos, kano. mexw. Hayx,
I'C.Iyns, kano. mexu. nayk (OAO «OHIIII “Texnonozus )

P ACCMOTPCHBI ACHCKTbI TCXHOJIOTMU H3TOTOBJICHUSA prnHOFa6apI/ITHLIX OJIOKOB COTOBOTO
3aIllOJIHUTEIA Ha OCHOBE CTCKIOTKAHMH. Hpezmomeﬂo IIPOBOAUTH ,Z[BYXCTa,Z[I/If/’IHOC (bOpMOBaHI/Ie
MaKeTOB, ABYKPATHYIO MPOIIUTKY OJIOKOB U JAajiee UX UHTCHCHUBHYIO CYIIKY Ha BO3AYyXC.

KuioueBble €j10Ba: CTEKIIOCOTOIIACT, CTEKJIOTKAaHb, KJIEEBBIE MOJIOCH], Pe3UTOI, (hopmoBa-
HUE, COTOMAKET, COTOOJIOK, CBA3YIOIIee, MPOMUTKA, BO3AYIITHAS CyIIKA.

ON DEVELOPMENT PROBLEMS OF LARGE-SIZE GLASS-FIBER-REINFORCED HONEYCOMB
BLOCKS FABRICATION TECHNOLOGY. A.M.Kryukov, Cand.Techn.Sc, N.A.Sadikova,
V.S. Volkov, Cand.Techn.Sc, G.S.Shul’, Cand.Techn.Sc.

The aspects of large-size glass-fiber-reinforced honeycomb block fabrication technology are

considered. Two-stage stack molding, double impregnation of the honeycomb blocks with further
intense air drying is recommended.

Keywords: glass-fiber-reinforced honeycomb, glass fabric, adhesive stripes, resitol, molding,
honeycomb stack, honeycomb block, binder, impregnation, air drying.

OINNPEJAEJIEHUE DOHEPTETHYECKOI'O COCTOAHUA
HOBEPXHOCTH KOHCTPYKIHMOHHbBIX METAJVIMYECKUX
MATEPHUAJIOB MNOCJE TEXHOJOITMYECKUX BO3JIENCTBUM

J.M.Ilempos, ooxm. mexn. nayx, B.B.ILiuxynoe, xano. mexu. Hayx
(OAO “Hayuonanvublii uncmumym agUAyUOHHbIX MEXHON02UU )

[peaioxkeH METOJ OMPEIEIICHHS SHEPIETUIECKOTO COCTOSHHSI TIOBEPXHOCTH, MO3BOJISIONIHN
MIPOBOJINTH CPABHUTEIILHBIN aHAIN3 SHEPTETHKH MOBEPXHOCTH MOCIIE TEXHOIOTHYECKUX BO3JICH-
CTBUIi, 4TO 0OecrednBaeT pa3padoTKy 000CHOBAHHBIX PEKMMOB TIOBEPXHOCTHOH 00paOOTKH.

KuroueBble ci10Ba: SHEPreTHUYECKOE COCTOSHHME TOBEPXHOCTH, MPHUBEICHHBIN MOBEPXHO-
CTHBI TOTEHIMAaJ, BaKyyMHas HOHHO-TJIa3MeHHasi 00pa0doTKa, aHW30TPOIHS YHEPreTUIECKUX
CBOICTB ITOBEPXHOCTH.

EVALUATION OF THE SURFACE ENERGY STATE OF THE STRUCTURAL METAL MATERIALS
AFTER PROCESSING EFFECTS. L.M.Petrov, Dr.Techn.Sc, V.V.Plikhunov, Cand.Techn.Sc.

The article presents a method for evaluation of the surface energy state that allows of perform-
ing comparative analysis of the surface energy after processing effects. It provides for develop-
ment of the justified modes of surface treatment.

Keywords: surface energy state, reduced surface potential, vacuum ion-plasma processing,
surface electric anisotropy.
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BOMNPOCbI TEXHOJIOIMA

OIITUMHU3ALUA OBPABOTKH PE3AHUEM KAPOITPOYHbBIX
HUKEJIEBBIX CIIJTABOB 110 TEPMOANHAMHUYECKUM
IMAPAMETPAM

B.B.Ilocmnoe, ookm. mexu. Hayk (Y gumckuti 2ocyoapcmeeHtblil mexHUuecKutl
yuusepcumem), B.JIL.IOpwves, ookm. mexn. nayk, H.I.Kapumoe (OAO “Uncmumym
MexHoI02UU U opeanuzayuu npoussoocmea’’, 2. Ya)

Paccmotrpens! 3amgaun BbIOOpa ONTHMAIBHOTO PEXKMMa pe3aHus >KapoINpOYHBIX M 0c000-
MPOYHBIX CTaJIel M CIUIaBOB. BEISIBIIEHBI 3aBUCHMMOCTH MHTEHCHBHOCTH H3HOCA HWHCTPYMCHTAa
OT XMMHYECKOTO cOoCcTaBa (YIpOUHSIONEeH y'-pa3bl) 00padbaTeiBaeMOTo MaTepHara.

KiroueBbie ciioBa: JKapOIpOYHBIC CILJIABbI, I/I3HOCOCTOI7IKOCTB, HWHTCHCUBHOCTb M3HOCA, pe-

JKUMBbI pE3aHus.

OPTIMIZATION OF CUTTING PROCESSING OF HEATPROOF NICKEL ALLOYS ON THERMO-
DYNAMIC PARAMETERS. V.V.Postnov, Dr.Techn.Sc, V.L.Jurev, Dr.Techn.Sc, 1.G Karimov.

The problems of a choice of an optimal mode of cutting of heatproof and extra-strong steels
and alloys are examined. Explored during the experiments the dependences of intensity value
of the tool runout on a chemical compound (a strengthening gamma phase) of the processed
material are presented.

Keywords: heat-resistant alloys, durability, wear rate, modes of cutting.

KPENEXKHBIE CUCTEMBbI 1P CO3JAHUU
ABUAIIMOHHOM TEXHUKHA

B.A.Bpamyxun, kano. mexu. Hayk, A.B.Bpamyxun
(OAO “Hopmans”, 2. H. Hoszopoo)

Ilokazana POJIb COBPEMCHHBIX KPEIIC)KHBIX 3JICMEHTOB B U3IACIIUAX aBHAIIMOHHON TEXHUKH.

KuroueBble ci1oBa: kperex, 00T, 3aKiIenKa, 00IT-3aKIIeIKa.

FASTENING SYSTEMS IN DEVELOPMENT OF AERONAUTICAL ENGINEERING.
V. A.Bratukhin, Cand.Techn.Sc, A.V.Bratukhin.

The role of up-to-date fastening elements in aeronautical engineering products is shown.

Keywords: fasteners, bolt, rivet, rivet bolt.
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MATEPUATIBI N METATNNYPINA

KOMIIVIEKCHAA METOAUKA PACYHETHOI'O HPOEKTUPOBAHUA
TOHKOCTEHHBIX KOHCTPYKIIMHA U3 ITKM
HA NPUMEPE KECCOHA KPBIJIA CAMOJIETA

C.B.Mopzeyneu, xano. mexu. nayk, A.A.Uepuneyos, xano. mexu. Hayk,
A.B.Agpanacves, B.A.Kocapee (OAO “Hayuonanbrwlti uncmumym
ABUAYUOHHBIX MEXHONL02UL )

IIpensioxkeHa MeTOAMKA PELICHMs 3alaud PACUETHOIO IMPOECKTHPOBAHUS CHIJIOBBIX CaMOJIET-
HBIX KOHCTPYKIUH, BRIMOTHEHHBIX n3 [IKM. Coderanne aHaTUTHIECKOTO W KOHEYHO-IJIEMEHT-
Horo (KD) moaxomoB mo3BoIsIET pe3Ko COKPATUTh BPEMS IIPOSKTHPOBAHUS U YBEITMUUTH KOJIHYe-
CTBO IMapaMeTPOB ONTHMH3AIIHH.

KiioueBble ci1oBa: KeccoH, MOMUMEpHBIH Komno3uTHeld Marepuan (IIKM), nmpoextupoBa-
HUE, ONTUMH3AIMs], KOHCTpYKTHBHO-critoBas cxema (KCC), KD mozaens, koaddunuent paspy-
LIEHHUSI MOHOCIIOS.

A COMPLEX METHOD FOR DESIGN ENGINEERING OF THE PCM THIN-WALLED
STRUCTURES — CASE STUDY OF AN AIRCRAFT WING TORSION BOX.
S.V.Morgulets, Cand.Techn.Sc, A.A.Chernetsov, Cand.Techn.Sc, A.V.Afanasiev, V.A.Kosarev.

A method for solving design engineering problem of aircraft load-bearing structures made of
PCM is suggested. A combination of analytical and finite-element (FE) approaches makes possi-
ble a sharp reduction of engineering time and an increase in optimization parameters.

Keywords: torsion box, polymeric composite material (PCM), engineering, optimization,
structural arrangement, FE model, monolayer failure coefficient.
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MATEPWUAIbl U METANNYPIUA

AHAJIN3 KOHCTPYKTUBHbBIX BAPUAHTOB METAJIJIO-
KOMIIO3UTHBIX BAJIVIOHOB BBICOKOI'O JABJIEHUA

B.I1. Monouee (I'TKHIIL] um. M.B.Xpynuuesa),
B.H.Ezopos, ooxm. mexn. nayk (OAO “Hayuonanvuwiii uncmumym

asuayuonnvix mexnonozuil”’), A.B.CesanbHes,
E.A.Aopamoesa, xano. mexu. nayx (I'KHIIL] um. M.B. Xpynuuesa)

Ha 6a3e koHEUHO-37IEMEHTHOTO pacyueTa uccieJ0BaHO B3aHMOH€ﬁCTBHe METaJJINYECKOTO JICH-
HEpa n KOMITO3HUTHOH 00OJIOYKH B COCTABHOM 0ajIlIOHE BHEICOKOTO JaBJICHUA.

KuarwueBble ¢j10Ba: COCTaBHOHN OaJIJIOH JaBJICHUS, KOMIIO3UTHAsE 000J10YKa, METAJNIMYCCKUN
JICHHEP, METO/] KOHEUHBIX DJIEMEHTOB, PACUCT.

ANALYSIS OF STRUCTURAL ALTERNATES OF METAL-COMPOSITE HIGH-PRESSURE VESSELS.
V.PMolochev, V.N.Egorov, Dr.Techn.Sc, A.V.Sevalnev, E.A.Abramova, Cand.Techn.Sc.

Based on the finite-element calculation the interaction of metal liner and composite shell in
a built-up high-pressure vessel has been investigated.

Keywords: built-up pressure vessel, composite shell, metal tube, finite-element method,
calculation.
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KAYECTBO, HAOEXHOCTb,
PECYPC

METOAUKA ITOBBILHNEHUA KAYUECTBA

TEXHUYECKOI'O OBCIOYXNUBAHUA UHOPOPMAILIMOHHBIX
KOMIIVIEKCOB BBICOTHO-CKOPOCTHBIX TAPAMETPOB
C IPUMEHEHUEM CUCTEMbI MACKA

U.B.Ilpunenckuit, kano. mexu. nayx, B.A.Ilpunenckuii, kano. mexu. Hayx,
A.H.Konmee, ooxm. mexu. nayx (Camapcroe npeonpusmue OAO “Asuaacpecam’),
A.A.Munenkoe, kano. mexu. Hayk (OAO “HayuonanvHolti uHcmumym aguayuoHHbIX
mexHono2uil’’)

IIpencrapiien BapuaHT MUKPOITPOLIECCOPHOM aBTOMATU3UPOBAHHON CUCTEMBI KOHTPOJISI aBUO-
HUKH TIPU TEXHUYECKOM 00CTY>KHBaHUH OOPTOBBIX KOMILICKCOB.

KiiroueBble cjioBa: MUKPONPOLIECCOPHASI CUCTEMA, KOHTPOJIb, JUATHOCTHKA, TEXHUYECKOE
COCTOSIHHE, IPOrHO3UPOBAHUE, TPUOOPHAs MaHeb, THPOPMALIMOHHBIH KOMIIIEKC, BBICOTHO-CKO-
POCTHBIE MapaMeTPHl.

A METHOD TO IMPROVE QUALITY OF MAINTENANCE OF THE INTEGRATED FLIGHT
ENVIRONMENT DATA SYSTEMS USING MASAC SYSTEM. 1 V.Prilepskiy, Cand.Techn.Sc,
V.A.Prilepskiy, Cand.Techn.Sc, A.N.Koptev, Dr.Techn.Sc, A.A.Minenkov, Cand.Techn.Sc.

A version of a microprocessor automated system for avionics control (MASAC) during
maintenance of the airborne systems is presented.

Keywords: microprocessor system, control, diagnostics, operating conditions, prediction,
instrument panel, integrated data system, altitude-airspeed parameters.
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KAYECTBO, HAOEXHOCTb, PECYPC

IKCIHHEPUMEHTAJIBHASA OLIEHKA IIOI'PEIIHOCTHU
IMPOIHO3UPOBAHUS YCTAJOCTHOM JOJTOBEYHOCTHU
NP NIPUMEHEHHUU IT'MIIOTE3bI MAHHEPA

I @.Pyozeit, ooxm. mexu. nayx, JI.A.Adezo6a, kano. mexu. HayK
(@I'VII “CubHUA um. C.A. Hannvieuna™)

VYcTaHOBIEHO, YTO MPH PACUETHON OLEHKE YCTAJIOCTHOM MOJTOBEYHOCTH C MCIIOIb30BAHHEM
runore3bl MaiiHepa BO3HUKAIOT IOTPEIIHOCTH M3-3a OCTATOUHBIX HaNpspKeHUH, (OpMHUPYEMbIX
B 00J1aCTH KOHLIEHTPATOPOB HAIIPSKEHNUH MPH BO3IEHCTBUU MAKCUMAJIbHBIX LIMKJIOB IIPOIPaMMBbI
Harpy»KeHHs, COCTaBIIAIONIUE OKOJIO 25 %.

KuroueBbie cj10Ba: yCTAJIOCTHAS JOJITOBEUYHOCTh, OCTATOUYHBIC HAINPSKEHUS, TUIIOTE3a JIU-
HEHHOTO0 CYMMHUPOBAHUS NOBPEKICHU.

EXPERIMENTAL ESTIMATED ERROR IN FATIGUE LIFE PREDICTION WHEN APPLYING
MINER’S HYPOTHESIS. GFRudzey, Dr.Techn.Sc, L.A.Adegova, Cand.Techn.Sc.

It is found that during estimation of the fatigue life using Miner’s hypothesis, some errors
arise due to residual stresses formed in the area of stress riser under maximum cycles of the
loading program, which constitute about 25 %.

Keywords: fatigue life, residual stresses, linear summation of damage hypothesis.

OBECIHEYEHUE HECYUIEM CIIOCOBHOCTH
3AMKOBBIX COEJUHEHUHA JTONATOK KOMIIPECCOPA
ABUAJIBUTATEJIS ITPU JEVMCTBUU ®PETTUHI-KOPPO3UUN

Xaune Mun, A.H.Ilemyxoe, ookm. mexu. nayk, FO.H.Ilaenos, kano. mexu. Hayx
(“MATH” — PI'TY um. K.3. [{uonxosckozo)

PaccmoTpeno obecrniedenne Hecymiel CITOCOOHOCTH 3aMKOBBIX COCTMHEHUN JIOTIATOK KOMII-
peccopa aBHAaMOHHOTO JIBUTATENs MPH IeHCTBUH (PppeTTHHTr-Koppo3uu. llpencrasneHs anamu-
TUYCCKHUEC 3aBUCUMOCTH OLUCHKU IMPOYHOCTHBIX XapPaKTCPUCTUK 3aMKOB JIOITIATOK.

KiroueBble cj1oBa: J0IaTKU KoMIIpeccopa, aBI/IaL[I/IOHHHﬁ JABHUIaTCjib, 3aMKOBBIC COCAMHC-

HUSl, HEeCylIas cnocoOHOCTb.

PROVISION FOR BEARING CAPACITY OF THE INTERLOCKING JOINTS OF THE AERO-ENGINE
COMPRESSOR BLADES UNDER FRETTING CORROSION. Khaing Min, A.N.Petuhov, Dr.Techn.Sc,
Yu.l.Pavlov, Cand.Techn.Sc.

Provision for bearing capacity of the interlocking joints of the aero-engine compressor blades
under fretting corrosion is considered. Analytical assessment dependences of the strength cha-
racteristics of blade roots are presented.

Keywords: compressor blades, aircraft engine, interlocking joints, bearing capacity.
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