CAMOIJIETO- U
OABUTATENNIECTPOEHUE

AIPOIUHAMUNYECKHUE XAPAKTEPUCTUKU
HATYPHOI'O 3AITPABOYHOI'O KOHYCA*

B.A.Knumuna, A.H.Kpaeuos, xano. mexu. nayx, T.FO.Menbnuuyk,
M.H.Mupza3zoe, ooxm. mexu. nayx, FO.II. Yponun

(@I'VII “HAI'H um. npogh. H.E. JKykosckoeo ™),

B.A.Cmenanenxo (OAO HIIO “38e30a™)

[IpuBeneHsl pe3ynbTaThl KCIIEPUMEHTATBHBIX HCCIENOBaHUN HATYpHOTO KOHyca YHHU(H-
[MPOBAHHOTO TTO/IBECHOTO arperara 3arpaBKy TOIUIMBOM B TOJIETE B adpPOAMHAMUYECKON TpyOe
HAT'M T-102.

KuioueBble ¢ji0Ba: j03amnpaBka TOIUTHBOM, 3alIPAaBOYHBIN KOHYC, a3pOJUHAMUYECKHIE XapaK-

TEPUCTUKU.

AERODYNAMIC CHARACTERISTICS OF A FULL-SCALE FUELING CONE. V.A.Klimina,
A.N.Kravtsov, Cand.Techn.Sc, T Yu.Melnichuk, M.N.Mirgazov, Dr.Techn.Sc, Yu.P.Uryupin,
V.A.Stepanenko.

The report presents results of experimental investigation of a full-scale cone of the unified
suspended in-flight refueling unit in TSAGI T-102 wind tunnel.

Keywords: refueling, fueling cone, aerodynamic characteristics.

http://apniat.ru




2 ABunauunoHHasi npombiwneHHocTb N2 4 — 2011 r.

OBPABOTKA PE3YJILTATOB KOHTPOJISI HA KUM JETAJIEN
JIETATEJIBHBIX AIIITAPATOB C UCITIOJIb30OBAHUEM
AIIIIPOKCUMALIUUA KOHTYPA AYI'AMHA

C.B.benvix, kano. mexu. Hayx, A.A.Kpueenox, A.A.Ilepesanos
(Komcomonvckuii-na-Amype 2ocyoapcmeennvili mexHu4ecKull YHUgepcument)

O0ocHOBaHO NMPUMEHEHHUE aNMpPOKCHMAIIMK JyraMd Habopa TOYeK, MOJTYYECHHBIX B PE3yilb-
Tare KOHTPOISl C MCIOJIB30BAaHUEM KOOPJIUHATHO-M3MEPUTENILHBIX MalinH. [laHo peuieHue juist
OIIpE/ICNICHHsI JTyTH, IPOXOJIAIIEH Yepe3 HadOp TOUeK C Pa3NHUYHBIMH I'PAaHHYHBIMH YCIOBHUSIMH.
[IpuBeneHa olleHKa BIUSHUS IPAaHUYHBIX YCIOBHH amlMpPOKCHUMAIMM HA TOYHOCTBH IMOTydYaeMOn
KPHBOM.

KuioueBble ¢ji0Ba: KOHTPOIb, TOUHOCTh, KM, aBTOMaTH3a11MsI, alpOKCUMAIIHSL.

PROCESSING RESULTS OF INSPECTION ON CMM OF AIRCRAFT PARTS USING ARC
APPROXIMATION OF THE OUTLINE. S.V.Belykh, Cand.Tech.Sc, A.A.Krivenok,
A.A.Perevalov.
Application of arc approximation of a set of points obtained as a result of inspection using
coordinate measuring machines is justified. The solution for determination of an arc passing

through a set of points with different boundary conditions is given. Estimation of the influence
of approximation boundary conditions on the accuracy of a curve obtained is presented.

Keywords: inspection, accuracy, CMM, automation, approximation.

BOCCTAHOBJIEHUE UH®OPMALIUN OTKA3ABILIEI'O
N3MEPUTEJBHOT'O KAHAJIA I'T/{ C UCITOJIb30BAHUEM
PEI'PECCHUOHHBIX MOJIEJIEH

H.C.Menbnuxosa, kano. mexu. Hayk (OI'VII «HIIL] 2azomypboocmpoenus “Cantom )

Pa3paboTaHbl perpecCHOHHBIE 3aBUCUMOCTH BBIUYUCIICHHUS B MTOJIETE 3HAYCHNUH HEN3MEPSIeMbIX
MapaMeTpoB Ta30TypOMHHOTO JBUTATENs 1O KOMIUIEKCY CHUTHAJOB IPYTHX AardukoB. [Ipemmo-
JKeHa CTPYKTYpHasi CXeMa CHCTEMBI BOCCTAaHOBJICHHS WH(MOpPMAIMH OTKA3aBIIEro KaHajla u3Me-
penwmii. [IpencraBneHsr pe3ynbTaThl YUCIEHHBIX SKCIIEPUMEHTOB, UMUTHPYIONNX PadoTy Ipe-
JIO’KEHHOHW CHCTEMBI BOCCTAHOBJICHHS HH()OPMAITHH.

KiroueBbie ciioBa: l"a30Typ6HHHLII7[ ABUTATCIIb, pETPECCUOHHAA MOACIIb, 3TaJIOHHBIN CHUI'HaAJ,
I/I3MepPITeJIBHLII>'I KaHaJl, OTKa3 AaT4uKa, BOCCTAaHOBJICHUEC I/IH(i)OpMaL[I/II/I.

INFORMATION RECOVERY OF A FAILED GAS-TURBINE-ENGINE INSTRUMENTATION
CHANNEL USING REGRESSION MODELS. N.S.Mel nikova, Cand.Tech.Sc.

Regression dependences for in-flight calculation of unmeasured parameters of a bypass gas
turbine engine according to signal system of other sensors have been developed. A system
flowchart for information recovery of the failed instrumentation channel is proposed. Results
of numerical experiments simulating operation of the introduced system of information recovery
are presented.

Keywords: gas turbine engine, regression model, calibration signal, instrumentation channel,
sensor failure, information recovery.
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BOMNMPOCHLI TEXHONOINK

OCOBEHHOCTHU IMPOLHECCA OCAXKIEHUA
MNOKPBITHUH U3 NMJIASMEHHOI'O ITOTOKA

HA OBPABATBIBAEMYI1O ITIOBEPXHOCTD

TP BAKYYMHOH MOHHO-IIJIASMEHHOM OBPABOTKE

B.B.Ilhuxynos, xano. mexu. nayx, JI.M.Ilempos, Ooxm. mexh. Hayx,
C.b.Hganuyk, kano. mexu. Hayk, B.B.3enenkoe, kano. mexmu. Hayk
(OAO “HayuoHanvHwviii uHCMumym asuayuoOHHbIX MexXHOoN02ull )

PaccmoTpena 3aBUCHMOCTh CTPYKTYPBI OCaKIaeMOr0 CJIOsl OT YCIIOBHI ero (popMUpOBaHus,
AIIEMEHTHOTO COCTaBa U CTPYKTYPHI IOCTPOCHHSI.
KuaroueBbie cjioBa: OCaXkJEHHUE, 3JICMEHTHI TUIA3MEHHOTO TOTOKa, MOIU(DUIIMPOBAHKE, I10-

KPBITHSI, IOBEPXHOCTh, CTPYKTYpa OCTPOCHHUSI, CTPYKTYPHBIEC Je(EKTHI.

CHARACTERISTICS OF COATINGS DEPOSITION FROM PLASMA STREAM ON THE PROCESSING
SURFACE DURING VACUUM ION-PLASMA TREATMENT. V. V. Plikhunov, Cand.Techn.Sc,
L.M Petrov, Dr.Techn.Sc, S.B.Ivanchuk, Cand.Techn.Sc, V.V.Zelenkov, Cand.Techn.Sc.

Dependence of the structure of the layer being deposited on conditions of its formation,
elemental composition and pattern of construction is considered.

Keywords: deposition, plasma stream elements, modification, coatings, surface, pattern of
construction, structural defects.
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HNHEBMOTEPMHUYECKASA ®OPMOBKA TOHKOCTEHHbBIX
JIEMEHTOB ITHEBMOI'MAPOCUCTEM

A.M.Topnenxo!, kano. mexn. nayx, A.IIlawkeeuu?, xano. mexu. nayx,
E.U.Ynazaes!, A.B.Konecnuxog!

I Hayuonanonoul uccredosamenvckuti Upkymckuil 20cy0apcmeenmbiil
MexXHU4eCcKuti yHugepcumem
2 “MATH” — PI'TY um. K.O. Luonxoéckozo

HpI/IBe,ZleHI)I PE3YIIBTAThI ONBITHBIX pa60T IO MITAaMIIOBKEC TOHKOCTCHHBIX z[eTaneﬁ JIeTarciib-
HBIX arrapaTroB B PEIKUMC CBCPXIIACTUIHOCTHU.

KuioueBble ¢JI0Ba: CBEpXIUTACTUYHAS IITAMIIOBKA, TEMIIEPATYPHO-CKOPOCTHBIC YCIOBHS Jie-

dhopmarmm.

PNEUMO-THERMAL FORMING OF THE THIN-WALLED ELEMENTS OF PNEUMO-HYDRAULIC
SYSTEMS. A.M.Gorlenko, Cand.Techn.Sc, A.G.Pashkevich, Cand.Techn.Sc, E.I.Unagaev,
A.V.Kolesnikov.

The article presents results of experiments on super-plastic forming of the thin-walled aircraft
parts.

Keywords: super-plastic forming, temperature-speed conditions of deformation.

NPUMEHEHUWE BBICOKOPECYPCHBIX JIMCTOBbIX
MNPO®UJEN B KOHCTPYKIUSX JIA

B.A.Mapxkoeues, kano. mexn. nayk (OAO “Vavanoseckuit HUAT)
IIpencrariena HOMEHKJIATypa THYTHIX MPOPIIICH, TIPUMEHICMBIX B U3ICTUIX OTPACITH, U TEX-

HOJIOTHUA UX U3TOTOBJICHUA.

KiroueBble ci10Ba: THOOYHO-NIPOKATHBIN CTAHOK, THYThIE IPO(HIIH, BEICOKOPECYPCHBIE JINC-
TOBBIE MTPOQHITH.

APPLICATION OF HIGH-RESOURCE SHEET PROFILES IN THE CONSTRUCTIONS OF AIRPLANES.
V.A.Markovtsev, Cand.Techn.Sc.

The range of formed sections used in products of the industry as well as manufacturing
technology is presented.

Keywords: rollforming machines, formed sections, high-resource sheet profiles.
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BOMNPOCbI TEXHOJIOIMA 5

KPUOT'EHHBIN METOJI MOHTAKA
BBICOKOPECYPCHbBIX BOJITOBBIX COEJUHEHUH
B YCJIOBUAX AI'PETATHO-CBOPOYHOI'O TPOU3BOACTBA

O.M.banna, xano. mexu. nayx, C.JO.Ilasnuxoea (Mpxymckuii 2ocyoapcmeerHbll
MeXHUYeCKUll YHueepcument)

IIpuBemeHsl PE3yABTATHI HCCIIETOBAHUS KPUOTCHHOW COOPKHM BBICOKOPECYPCHBIX OOJTO-
BbIX COCI{I/IHCHI/Iﬁ MMaKE€TOB M3 Pa3sHOPOJHBLIX MaTCpuajioOB, B TOM YHUCIC U COJACPKAIIUX
I[IKM. O6ocHoBaHa Ieecoo0pa3HOCTh (HOPMOOOPa30BaHUS OTBEPCTUH MO 6-My KBaJUTETY
TOYHOCTH.

KiroueBble cjioBa: KPpHUOI'CHHAsA c60p1<a, 00N TOBEIC COCAUHCHUSA, pACTATUBAIONINC HAIIPAKE-
HUs, pa,I[I/IaJ'IBHHﬁ HaTAT.

CRYOGENIC ASSEMBLAGE METHOD FOR LONG-LIFE BOLT JOINTS IN AGREGATE ASSEMBLY
ENVIRONMENT. O.M.Balla, Cand.Techn.Sc, S.Yu.Pavlikova.

Results of investigations in cryogenic assembly of long-life bolt joints in the stacks of dis-
similar materials including polymeric composites are presented. Practicability of forming holes
according to the 6th grade of accuracy is justified.

Keywords: cryogenic assembly, bolt joints, tensile stress, radial interference.

KOHIENIHWS YHUBEPCAJIBHOW CUCTEMBI UITY
JJIsI COBPEMEHHOI'O TEXHOJIOTTHYECKOT'O OBOPYIOBAHUSA

A.B.Kosanenko, kano. mexu. nayk (OAO “Hayuonanvnolii uncmumym
ABUAYUOHHBIX MEeXHON02ULL ")

PaccmoTpen BoIpoc MOCTPOSHHS CUCTEMBI yIIPaBICHNS, TIPEHa3HAYEHHOU TSI HCITOTB30Ba-
HUS Ha COBPEMEHHOM TEXHOJIOTHYECKOM oOopymoBaHuu. [IpencTaBiieHa KOHIIEMINS YHHBEp-
campHOM cuctemsl UITY, obnamaromieir HabopoM (pyHKIMN I yIpaBIeHUS MeXaHOOOpaOaThI-
BAaIOIIUM U HHBIMH THTIAMH TEXHOJIOTHYECKOTO 000pyI0BaHUsA. PaccMOTpeHbl OCHOBHBIE BapHaH-
ThI aIllapaTHOMN peanu3aluy yHUBepcanbHO cuctembl UITY.

KiroueBble ciioBa: cucrema ympasienusi, UITY, TexHomornueckoe 000pya0BaHue.
THE CONCEPT OF A GENERAL-PURPOSE NC SYSTEM FOR MODERN MANUFACTURING
EQUIPMENT. A.V.Kovalenko, Cand.Tech.Sc.

The problem of a control system construction intended for utilization with modern manufac-
turing equipment is considered. The article presents the concept of a general-purpose NC system
with a set of functions to control machining and other types of manufacturing equipment. Basic
versions of hardware implementation for the general-purpose NC system are examined.

Keywords: control system, NC, manufacturing equipment.
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ONPEJEJEHUE MAPAMETPOB IIITAMIIOBKU PA3JAYEN
KPYTOU3OI'HYTBIX U CTYIIEHYATBIX ITIATPYBKOB

O.M.bonmenkosa (Boporedsicckuti 20Cy0apCmeeHHblll YHU8epcumem
unceneprvlx mexronoeuii), A.H.Kouecapoe (OAO “HUHACIIK”, 2. Boponeorc)
[IpuBeneHbI OCHOBHBIC 3aKOHOMEPHOCTH ITpoliecca GopMooOpa3oBaHus aTPyOKOB U3 CBEPX-
TOHKHX TpyO B IITaMIax.

Ki1roueBble €/10Ba: CBEPXTOHKOCTEHHBIH, KPYTOU3OTHYTHIN, CTyIEeHYaThI narpyook; ¢op-
MO00Opa30BaHKe pa3ladei.

DETERMINATION OF PARAMETERS OF EXPANSION FORMING OF THE STEEPLY CURVED AND
STEPPED PIPE BRANCHES. O.M.Boltenkova, A.l.Kochegarov.

Basic mechanisms of forming pipe branches from super thin tubes in dies are presented.
Keywords: super thin-walled, steeply curved, stepped, pipe branch, expansion forming.

MATEPWAIBI N METATNNYPITNA

CTPYKTYPHBIE ITPEBPAHIEHUA TEPMHUYECKHU
YITPOUHSAEMBIX CIIVIABOB B JIEKTPUYECKOM I10JIE

A.A.Knvtnun, ooxm. mexu. nayx (Mockosckuti aguayuoHHbll UHCMUMYM)

I/ICCHGI[OBaHa BO3MOXHOCTb I/IHTGHCI/I(bI/IKaIII/II/I CTPYKTYPHBIX npeBpameHHﬁ B aJIFOMUHUECBBIX
CI1aBax 1mmpu TCpMH‘IeCKOfI 06pa60T1<e IMyTEM CO3JaHUs HAa MTOBEPXHOCTHU SJICKTPUYCCKOTO IMOTCH-
nuala mnpu BO3JICHCTBUH SJICKTPUYCCKOT'O I10JIA.

KuroueBble cjioBa: CTPYKTYpHBIE HW3MEHEHHS, TBEPIOCTh, YIPOYHEHHE, AIIEKTPHUECKOE
ToJe.

STRUCTURAL TRANSFORMATIONS OF HEAT-TREATABLE ALLOYS IN THE ELECTRIC
FIELD. A.A.Klypin, Dr.Techn.Sc.

A possibility of intensifying structural transformations in aluminum alloys during heat
treatment by formation of electric potential on the surface under the influence of electric field
has been studied.

Keywords: structural transformations, hardness, strengthening, electric field.
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OCOBEHHOCTMU TPEHUA ITAPBI TiNi-CTAJIb
P KPUOTI'EHHBIX TEMIIEPATYPAX

J.Y. Xacvanosa (Hucmumym mawunosedenuss PAH)

OmnucaHo TMOBeneHHE Marepuaa MpH IUIACTHYECKOW Aedopmannu MapTeHCUTHON Heynpy-
TOCTH B KPMOTEHHBIX yCHOBUAX. [IpeayioxeHbl TEXHOIOIHYECKHE MPUEMbI BO30OHOBISIEMOCTH
CMAa304HOT0 MOKPBITHS U3 MSTKUX METAJUIMYECKUX MAaTepHaoB B MPOLECCE MUIACTUYECKOTO OT-
TECHEHUSI.

Kurouessble cioBa: 3pdext namMatu GopMbl, MApTCHCUTHOE TIPEBpAIlICHIE, MEXaHU3M JBOK-
HUKOBAHUS, KPUOTCHHBIC TEMIIEPATyPhI, TOIIIMHA TOKPBITHSL.

CHARACTERISTIC FEATURES OF FRICTION OF TiNi — STEEL PAIRS AT CRYOGENIC
TEMPERATURE. D.U.Khasyanova.
Material behavior under plastic deformation of martensite inelasticity in cryogenic conditions

is described. The article suggests techniques for renewability of lubricating coating of soft metal
materials in plastic marginalization process.

Keywords: shape memory effect, martensitic transformation, mechanism of twinning, cryo-
genic temperatures, coating thickness.

KAYHECTBO, HAOEXHOCTb,
PECYPC

OOPMUPOBAHUE CTPYKTYPbI OKCIINIYATAIIUOHHOTI' O
KOHTPOJISI PABOTOCITIOCOBHOCTU ABUAIIMOHHBIX I'T/1

C.A.Acmaxoe, kano. mexn. nayx, /I.B.Konoeanos, A.B.Kpeuko,
I I1.II]econes, ooxm. mexu. nayk (Ioc. kopnopayusa “Pocmexnonocuu”,
HUI] DPAT (2. Jliobepywi) 4-e0 ITHUU Munoboponwvr Poccuu)

IIpuBeneHa cTpykrypa MporpaMMHO-aNNapaTHbIX JUarHOCTUYECKHUX KOMILJIEKCOB aBHAI[MOH-
HbIX ['TJ[, Mo3BOJISIIOLIMX OCYIIECTBIATh KOJIMYECTBEHHYIO OLEHKY PECYPCHBIX BO3MOXKHOCTEHN
JBUrareiel u odecreuuBaTh 000CHOBaHHYIO UX AKCILIyaTalHIo 110 COCTOSHHIO.

KiioueBbie ciioBa: HaJCXKXHOCTBD, 6630TK33HOCTL, SKCILTyaTanusi, MOBpEKAAEMOCTb, TUATrHO-
CTHKa.

FORMATION OF THE STRUCTURE FOR OPERATIONAL CONTROL OF SERVICEABILITY
OF AIRCRAFT GAS TURBINE ENGINES. S.4.A4stakhov, Cand.Techn.Sc, D.V.Konovalov,
A.V.Krechko, G.P.Schegolev, Dr.Techn.Sc.

The structure of hardware-software diagnostic complexes for aircraft gas turbine engines,
which allows for quantitative assessment of engine life capabilities and their justified on-condi-
tion service, is presented.

Keywords: reliability, trouble-free operation, operation, fault probability, diagnostics.
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BJIUAHUE HECTALHUOHAPHbLIX TAPAMETPOB OBPABOTKH
HA BEJIMYUHY IVIOIIAAN KOHTAKTA IIPU IIVINM®OBAHUH
IEPA JIOITATOK KOMITPECCOPA I'T/{

B.JI.FOpves, ooxm. mexn. nayk, M.A.Muwkuna (OAO “Hncmumym mexnonoeuu
u opeanuzayuu npoussoocmsa’”’, e. Yepa)

PaccmoTpeHo BiusHME TEXHOJIOTMUECKHUX MapaMETPOB M T€OMETPUH AETAIU U UHCTPYMEHTa
Ha BEJIMYMHY IJIOMIAM KOHTAKTa HUIM(OBAILHOIO Kpyra ¢ MOBEPXHOCTHIO MPU HUTU(OBAHUN
nonartok koMrpeccopa I'TJ[ ToponnansabM kpyrom Ha cranke 411LICJI-300113.

KuroueBble cjioBa: MOBEPXHOCTHBIN CIIOH, KPUTEPHA KadyecTBa, cxema (hopMooOpazoBaHus,
moJavda Ha CTPOKY, paanyC KPpUBHU3HBI, TOpOI/II[aJH)HHﬁ KpYyT, 1U1010aJlb KOHTAKTa.

THE INFLUENCE OF NON-STATIONARY MACHINING PARAMETERS ON THE VALUE
OF CONTACT AREA WHEN GRINDING BLADE AIRFOILS OF A GAS TURBINE ENGINE
COMPRESSOR. V.L.Yuriev, Dr.Techn.Sc, M.A.Mishkina.

The influence of process parameters as well as part and tool geometry on the size of contact
area of the grinding wheel and the surface, when grinding gas turbine engine blades with toroidal
wheel on 4 IIICJI-300I13 machine is considered.

Keywords: surface layer, quality criterion, forming scheme, feed per line, curvature radius,
toroidal wheel, contact area.
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