CAMONETO- U
AOBUTATEJIECTPOEHWE

VIK 621.396.96

MNPOEKTUPOBAHUE CAMOJIETOB CO CHUKEHHOH
PAZIMOJJOKAIIMOHHOM 3AMETHOCTBIO

O.C.Cupomxkun, un.-xopp. PAH (OAO «Hayuonanvuwiii uncmumym
ABUAYUOHHBIX mexHoLo2uly), B.B.Boxcoaes, kano. mexu. HayK,
JLJL. Tenepun, xano. mexn. nayk (LJAI'H um. npogh. H.E. JKykoeckozo)

E-mail: v_vozhdaev@mail.ru

PaccMoTpeH psii OCHOBHBIX KOMIIOHOBOYHBIX (JaKTOPOB, BIUSIONIMX HA XapaKTEPUCTUKH 3a-
METHOCTH JIeTaTeNbHOTO ammapara. [[poBeieHO cpaBHEHHE XapaKTepPHCTHUK 3aMETHOCTH JIeTa-
TEJNBHOTO allfapara Mpu MOHOCTATUYECKOM M OMCTaTUYECKOH JIOKAIMU. YCTAHOBIEHO, YTO IS
oOecrnieueHus: Majol 3aMeTHOCTH JIA B MIMPOKOM Juaria3oHe HanpaBiIeHUN HAONIOICHUS TIPE/-
MTOYTUTEIHHOMN SBISAETCS adPOJAMHAMUYECKAs CXeMa «JICTAIOIIEee KPBLIOY.

KuroueBble ci10Ba: paIroIOKaIInOHHAS 3aMETHOCTB, () ()EKTHBHAS TUTONIATh PACCESTHIS, BBI-
YUCTUTENbHAS YICKTPOAMHAMIKA, JICTATEIHHBIN aIiapar, MaJooTpakaromias opMa.

DESIGNING OF LOW RADAR OBSERVABILITY AIRCRAFTS. O.S.Sirotkin, CorrMember Of RAS;
V.V.Vozhdaev, Cand.Techn.Sc; L.L.Teperin, Cand.Techn.Sc.
A series of basic configurational factors affecting characteristics of aircraft radar observability
has been investigated. Characteristics of the aircraft observability at monostatic and bistatic loca-

tion have been compared. It has been found that to provide low aircraft observability in a wide
range of observation directions the «flying wing» aerodynamic configuration is preferable.

Keywords: radar observability, effective scattering cross section, computer electrodynamics,
aircraft, low observability shape.
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VYIK 629.735.022

O HEJECOOBPAZHOCTH UCITOJB30OBAHUA
KOMIIVIEKCHOI'O KPUTEPUSA OLHEHKHU
PECYPCHOI'O TIOTEHIIMAJIA ABUAJIBUTATEJIEH
C YYETOM CYMMAPHOI'O PACXOJA TOIIV/IMBA

K.JI.Cynonvko, xano. mexu. nayx, I.ILII[ezonee, Ooxm. mexH. Hayk
(HUI] (2. Jwbepywt) IIHUHU BBC Munoboporwst Poccuu)

E-mail: shch-2011@mail.ru

Paccmotpena nenecooOpa3zHOCTh JOTOIHUTEIBHOTO HCIONB30BaHUS B MPAKTUKE TOCyAap-
CTBEHHOH aBHAIlMU yYeTa CyMMapHOTO pacxoja TOIUIMBA B TeYCHHE BHIPAOOTKU BCETrO AKCILTya-
TALlMOHHOI'O PeCypca JBUraTelIel Ml UHTETPAJIbHONM U JOCTOBEPHOM OLICHKU MX TEXHUYECKOTO
COCTOSIHHMS.

KiroueBbie ¢j10Ba: 3KOHOMHYHOCTD, SHEPIrOEMKOCTh, ITIOBPEXKIaeMOCTh, 0€30TKa3HOCTh, Pe-
cype.

ON EXPEDIENCY FOR THE USE OF A COMPLEX CRITERION FOR EVALUATION
OF THE AIRCRAFT ENGINE LIFE POTENTIAL BASED ON CUMULATIVE
FUEL CONSUMPTION. K.L.Supon’ko, Cand.Techn.Sc; G.P.Schegolev, Dr.Techn.Sc.

The authors consider the expediency for additional use in actual practice of the state aviation
based on the cumulative fuel consumption during the total engine operation time in order to make
an integral and true evaluation of the engines’ health.

Keywords: efficiency, energy capacity, damageability, reliability, engine life.
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BOIMNMPOCHLI TEXHOJIOINA

VIIK 621.7-4

HNPUMEHEHHUE TEXHOJIOI'MU JAZEPHOI'O ITOJIMPOBAHUSA
JJISA ITIOBBILIEHUA KAYUECTBA BAKYYMHbBIX
HOHHO-IIJIASMEHHBIX MOKPBITUI

B.B.Ilhuxynos, ooxm. mexu. Hayk, O.M.Opeuwikun
(OAO «HayuonanvbHwlll uHCmumym asuayuoOHHbIX MEXHOI0SULLY)

E-mail: olegoreshkin@rambler.ru

Jns ynydieHus: KauecTBa BaKyyMHbBIX MOHHO-IUIA3MEHHBIX MOKPBITUM MPEIokKEeHa KOMII-
JeKcHas 00paboTKa, KOTopasi 3aKIIIoUaeTcs B eperiaBIeHIH HAHECEHHOTO TIOKPBITHS JIA3€PHBIM
usnydyeHueM. [TokazaHo yiyurieHne (U3MKO-MEXaHUYECKUX CBOMCTB TOKPBITHS, B YAaCTHOCTH,
IEPOXOBATOCTH, MUKPOTBEPIOCTH, aAT€3NOHHON U KOT€3UOHHOW MPOYHOCTH.

KiroueBble cjioBa: BaKyyMHO€ HOHHO-IIJIa3MEHHOC INOKPBLITUE, JIA3€PHOC NNOJIMPOBAHUE, 110~

BEPXHOCTb.

APPLICATION OF LASER POLISHING TECHNOLOGY TO IMPROVE QUALITY
OF VACUUM-ION PLASMA COATINGS. V.V.Plikhunov, Dr.Techn.Sc; O.M.Oreshkin.

A complex treatment method for improving quality of vacuum ion-plasma coatings is pro-
posed. The process consists in remelting of the applied coating through laser radiation.
Improvement in physical-mechanical properties of the coating, particularly roughness, micro-
hardness, adhesive and cohesive strength is shown.

Keywords: vacuum ion-plasma coating, laser polishing, surface.
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VIK 621.791.14;18

NPUMEHEHUE JUD®®Y3ZUOHHOM CBAPKU
IHPU U3I'OTOBJIEHUN TUTAHOBBIX JIEMEHTOB
ABUAIIMOHHOTI'O HASHAYEHUA

B.U.Mypasves, ookm. mexh. nayk, B.C.ITuywbix
(Komcomonvcxuii-na-Amype 2ocyoapcmeentblil mexHuuyecKull YHUgepCumen)

E-mail: biktopsergeevich@ya.ru

[IpuBeneHbl pe3yibTaThl aHANHW3a CTPYKTYPhl M MEXaHHMYECKHX HCIBITAHUN Hepa3heMHBIX
TG GY3HOHHBIX COSTUHEHHIA, TIOYYEHHBIX METOJIOM IPEIBAPUTEIHLHON TYTOH XOJIOIHOH IMOCca-
KH C MOCIeqYoIIel TepMIUdeckoi o0padboTko, s crasoB [IT7M u BT20.

KiioueBble ciioBa: HEPAa3bEMHBIC I[I/I(l)(by3I/IOHHI>IC CoCJUHCHUA, Tyras Inocajgka, TcpmMu4de-

CKast 06pa60TKa, TUTAHOBLIC CIUIABBI, CTPYKTYpa, MEXaHUYCCKUC CBOMCTBA.

APPLICATION OF DIFFUSION BONDING WHEN MANUFACTURING TITANIUM ELEMENTS
FOR AVIATION PURPOSES. V.I.Muravyev, Dr.Techn.Sc, V.S.Pitsyk.

The article presents results of analysis of the structure and mechanical tests of the non-split
diffusion joints produced by preliminary cold tight fit followed by heat treatment for P17M and
VT20 alloys.

Keywords: non-split diffusion bonds, tight fit, heat treatment, titanium alloys, structure,
mechanical properties.
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BOMNPOCbI TEXHOJIOIMA

YIK 629.73-03-419:539.412

OLEHKA BJIMAHUSA KOHCTPYKTUBHbBIX U
TEXHOJOI'MYECKUX ®AKTOPOB HA MEXAHUYECKHUE
XAPAKTEPUCTHUKH OBPA3IIOB U3 IIKM

I ®.Pyoseit, ooxm. mexu. Hayk;, A.A.Kantoma; B.H.Yannvieun
(@I'VII « CubHUA um. C.A. Yannvieuna»), A.H.Heanos,
T.B.JIanwuna (puruan [1AO «Komnanus «Cyxotry «OKBE Cyxoeoy)

E-mail: rudzeig@sibnia.ru

IIpu cratnueckoM pacTSKEHUM HCCIECAOBAHO BIMSHME HA MEXAHMUECKUE XapaKTEPUCTUKHU
AKX 00paslioB M3 YIVIEIJIACTUKOB Pa3IMYHBIX THUIIOB MAaTPHIl, CX€M YKJIAJIKH MOHOCIIOEB,
IIPOLIECCOB CTapEHMsI, BbI3BAHHBIX BO3ACHCTBUEM IOBBIIICHHON TEMIIEpaTypbl M BIAKHOCTH.
Pesynbrarsl paboThl MOTYT OBITH MCIIOJIB30BaHBI IIPH BEIOOPE BapUAHTOB TEXHOJOTHUECKHUX pe-
IIEHUH Ha CTAaUM MPOEKTHUPOBAHUA U Pa3pabOTKHU aBUALIMOHHOMN TEXHUKH.

KiroueBble ciioBa: TMOJIMMEPHBIE KOMIIO3MIIMOHHBIE MaT€pHralibl, YITICIUIACTUKH, MEXaHNYC-
CKHE XapaKTCPpUCTHUKHU, CTAaTUCTUYECKHUIN aHaJIU3.

THE INFLUENCE EVALUATION OF THE STRUCTURAL AND PROCESS FACTORS
ON MECHANICAL CHARACTERISTICS OF POLYMERIC COMPOSITE SAMPLES.
G.F.Rudzey, Dr.Techn.Sc; A.A.Kalyuta;, V.N.Chaplygin;, A.l.Ivanov; T.V.Lapshina.

The authors have investigated the influence of mechanical characteristics of smooth samples
made of carbon fiber plastics with different types of matrices, monolayers layup schemes, aging
processes caused by exposure to elevated temperature and humidity during static tension. The
results can be used in selecting variants of manufacturing solutions at the stage of design and
development of aircrafts.

Keywords: polymeric composites, carbon fiber plastics, mechanical characteristics, statistical
analysis.
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YIK 621.91

NCCIEJOBAHUE BJIIUAHUA
PEXKUMOB PE3SAHUA U TEOMETPUHU INTPOTAXKEK
HA INPOLHECC CTPY KKOOBPA3ZOBAHUA

I’ J1.Ilemyxoeé (OAO «Ilepmckuti MOMOPHBIL 3A600%),
B.®.Maxkapoe, ooxm. mexn. nayx (Ilepmckuii HayuoHabHbll
ucced008amenbCKutll NONUMeXHUYeCKUll YHUGepCument)

E-mail: el190980@yandex.ru

IIpoBeneH aHamu3 BIMSHMS CKOPOCTH PE3aHUsl MPU NPOTATMBAHMM JIONATOK KOMIIpeccopa
FaSOTyp6I/IHHOFO ABHUTATCIIA U3 TUTAHOBBIX U )KAPOIIPOYHBIX CIIJIABOB HA XapaKTEp MIaCTHYECKON
nedopMarmm, pacCMOTPEH MPOIIECC CTPYKKO0Opa30BaHUS.

KutroueBble ci1oBa: NpoTsHKKA, CKOPOCTh pe3aHus, KOAPPULUEHT yCaaKH, CTPYKKO0Opaso-

BaHUC.

AN INVESTIGATION OF THE INFLUENCE OF CUTTING CONDITIONS AND BROACH
GEOMETRY ON CHIP FORMATION. G.D.Petukhov; V.F.Makarov, Dr.Techn.Sc.

The influence of cutting speed during broaching compressor blades of a gas turbine engine
made of titanium and heat-resistant alloys on the plastic deformation behavior was analyzed,
the chip formation process was considered.

Keywords: broach, cutting speed, shrinkage factor, chip formation.

VIIK 004.896

HAIIPABJIEHUE PAZBUTUSA CUCTEM ABTOMATU3ALIUHU
HNPOEKTUPOBAHUSA TEXHOJIOI'MYECKHUX ITPOIECCOB

A.Toncanec-Cabamep, xano. mexu. nayk (OAO «Hayuonanvhwiti uncmuniym
ABUAYUOHHBIX MEXHONOSULLY)

E-mail: Gons-s@hotmail.com

AHaJ’II/I3I/IpyIOTC}l COBPEMCHHBIC MOAXO/AbI K CO3JaHUI0 CUCTEM aBTOMATHU3allUU ITPOCKTUPOBA-
HUS TEXHOJIOTUYCCKUX MPOLECCOB AJid MEXaHHUYECKOU 06pa6OTKI/I, HpO6J'ICMI>I pacinpoCTpaHCHUA
9TUX CUCTEM U UHTCIpali ¢ CUCTCMAaMU NPOCKTUPOBAHUS. HpennaraeTcsl HOBOC HaIIpaBJICHUC
pa60T 10 ITOBBIIICHUIO 3(1)(1)CKTI/IBHOCTI/I PaCCMOTPCHHBIX CUCTCM.

KuroueBbie ciioBa: aBromMarus3alusi NPOEKTUPOBAHMS TEXHOJIOTMYECKUX IPOLIECCOB, Bapu-
AHTHBIM MOAXOJ, KOHCTPYKTUBHBIA 3JIEMEHT, TEXHOJIOTMUECKUI MOIYJb, CTPYKTYpPHO-IIApAMET-
puyeckas MOAEIb, FEHEPUPYIOIINE CUCTEMBI.
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BOMNPOCbI TEXHOJIOIMA

THE LINE OF DEVELOPMENT OF COMPUTER-AIDED PROCESS PLANNING SYSTEMS.
A.Gonzalez-Sabater, Cand.Techn.Sc.

The article analyses modern approaches to development of the computer-aided process plan-
ning systems for machining, problems of their distribution and integration with the computer-
aided design systems. A new line for improvement in efficiency of the systems is proposed.

Keywords: computer-aided process planning, variant approach, construct, process module,
structural parametric model, generating systems.

VIIK 621.785.532

HOBBIHNIEHUE KAYECTBA 3AIIUTHI IOBEPXHOCTH
OT HAYIVIEPOXKUBAHUS JTETAJIEN I'T/]

JLII. ®omuna, xano. mexu. nayk, B.B.Kpvimoe, ooxm. mexn. nayk
(A0 «HIII] 2azomypbocmpoenus “Camrom”»)

E-mail: fominalp@yandex.ru

PaccmoTpens!l criocoObl 3aIIUTHl TOBEPXHOCTEH OT HAayTJIEpOKUBAHKSI TIPU T'a30BOW, HOHHON
1 BaKyyMHOI nieMeHtauuu. [Ipencrapiena pa3paboTaHHasi TEXHOJIOTHS HAHECCHHSI aHTHIIEMEH-
TALIMOHHBIX ITOKPBITHNA IIPU BAKYyMHOW LIEMEHTALUH.

KiroueBble ci10Ba: aHTHUIIEMEHTAIIMOHHOE IIOKPBITHUE, TEXHOJOTHUA HAHCCCHUSA 3alUTHOI'O
IIOKPBITHA, KAYC€CTBO 3alllUTHBIX CBOMCTB HOKpLITHﬁ, Ka4€CTBO ICMCHTAIIUN.

IMPROVING QUALITY OF SURFACE PROTECTION AGAINST CARBURIZATION OF GAS
TURBINE ENGINE COMPONENTS. L.PFomina, Cand.Techn.Sc; V.V.Krimov, Dr.Techn.Sc.

Methods for surface protection against carburization in gas, ion and vacuum cementation are
considered. Technique developed for application of the anti-cementation coatings under vacuum
carburizing is presented.

Keywords: anti-cementation coating, protection coating application technique, quality of the
coating protection properties, cementation quality.
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VIK 621.6:629.018.2/.4:629.7(045)

TEPMOMEXAHUYECKHUE COEAUHEHUA
JJIAA ABUAITMOHHBIX TPYBOITPOBOJA0OB

A.C.Munaees, A.C.Anakaes, C./].Yepnosa,
J.B.Yepnos, ookm. mexn. nayk (@I'VII «Hayuno-ucciedosamenvckuil
UHCIMUMYmM CMAaHOapmu3ayuu U YHUGUKayuu»)

E-mail: nts@niisu.ru

PazpaboTanbl KOHCTPYKIMH M TEXHOJIOTHSI U3TOTOBJICHHS TEPMOMEXaHUUECKUX COCAMHCHHUN
Ha OCHOBE HCIIOJIb30BAHUSI TEPMOMEXaHUIECKUX MY(DT U3 criaBa ¢ 3QPEeKToM maMsTH HOPMBI.
[IpuBeneHb! pe3yabTaTbl UCIIBITAHUNA TEPMOMEXaHUYECKUX MYy(PT U3 HUKEIHIA TUTAHA.

KiaroueBble cjioBa: IaMsTh q)OpMI)I, HUKEJIN] TUTaHa, COCAWMHCHUA TCPMOMEXAHUYCCKUC,

TeMIIepaTypbl (a30BbIX MPEBPAIICHHH.

THERMOMECHANICAL JOINTS FOR AIRCRAFT DUCTS. D.S.Minaev; Ya.S.Yanakaev;
S.D.Chernova; D.B.Chernov, Dr.Techn.Sc.

Structures and technology for manufacturing thermomechanical joints based on the use of
thermomechanical couplings made of shape memory alloys have been developed. Results of test-
ing titanium nickelide thermomechanical couplings are presented.

Keywords: shape memory, titanium nickelide, thermomechanical joints, temperatures of
phase transformation.

VIK 621.9.07

BJIUAHUE CKOPOCTH PE3AHUSA U IOJAYHN
UHCTPYMEHTA HA EI'O PASMEPHYIO CTOUKOCTD
NP TOYEHUHU KAPOITPOUYHLIX CIIJIABOB

HU.I'Kapumos (OAO «Hncmumym mexnonozuu u opeanuzayuu
npouzeoocmear, 2. Ya); |B.B.Iocmnos,| doxm.mexn.nayx;
B.I1.30pukmyes, ookm.mexun.nayx; P.PJlamvinoe, kano.mexu.nayx
(Vdumckuii cocyoapcmeennulil asuayuoHHbIlL MeXHUYECKULL YHUBEPCUMEem)

E-mail: uf niit@mail.ru

[IpencraBieH aHaMW3 SKCIIEPUMEHTATBHBIX 3aBUCHMOCTEH BETMYMHBI H3HOCA WHCTPYMEHTA
OT TIapaMeTPOB B PEKUMOB pesaHusi. Ompe/eneHa BO3MOKHOCTh BEIOOpa ONTHMANBHBIX PEXH-
MOB PE3aHMs, CHIKAIOIINX HHTEHCUBHOCTh N3HOCA HHCTPYMEHTA.

KiroueBble cj10Ba: H3HOC HWHCTPYMCHTA, 10JJa4ad, CKOPOCTh pE€3aHusd, TCMIICparypa pCe3aHusl.

http://apniat.ru




BOMNPOCbI TEXHOJIOIMA

EFFECT OF THE CUTTING SPEED AND TOOL ADVANCE ON TOOL DIMENSIONAL LIFE
WHEN TURNING HEAT-RESISTANT ALLOYS. I.G.Karimov; V.V.Postnov, Dr.Techn.Sc;,
V.1s. Zoriktuyev, Dr.Techn.Sc; R.R.Latypov, Cand.Techn.Sc.
The paper analyzes experimental dependences of the tool wear values upon parameters and

cutting conditions. A possibility of selecting optimum cutting conditions that reduce tool wear
intensity has been determined.

Keywords: tool wear, advance, cutting speed, cutting temperature.

MATEPUATIBI N METANIYPINA

YIK 662.998

BBICOKOTEMITEPATYPHbBIN BOJJOKHUCTBIN MATEPHUAJI
JJIS TEIVTIOU3OJISIIAN ATPETATOB JIA

A.C.Becnanos; B.B.Ky3emun, xano. mexn. nayk (@I'VII « BUAM»)
E-mail: admin@viam.ru

[IpencraBieHbl XapaKTEePUCTHKHU pa3pabOTaHHOTO HA OCHOBE KPEMHE3EMHBIX BOJIOKOH TETLIO-
M30JIAIIMOHHOTO Marepuaia, pabouas Temreparypa koroporo MoxkeT gocturarb 1000 °C.

KiaroueBbie ciioBa: TeHJ'IO3aII.IPITHI:II>i, TCHJ’IOH30J’IHHHOHHBII>1, BOJIOKHUCTBIN Martepuall, Oa-
3aJIbTOBOC BOJIOKHO, KPEMHE3CMHOC BOJIOKHO, TCpMOCTOﬁKOCTB, IJIOTHOCTbD, YIIPYT'OCThb.

HIGH-TEMPERATURE FIBROUS MATERIAL FOR THERMAL INSULATION OF AIRCRAFT UNITS.
A.S.Bespalov,; V.V.Kuzmin, Cand.Techn.Sc.

Characteristics of the thermal-insulating material based on silica fibers, whose operating tem-
perature can reach 1000 °C are presented.

Keywords: heat-protecting, thermal-insulating, fibrous material, basalt fiber, silica fiber, heat
resistance, density, elasticity.
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KAYHECTBO, HAOEXHOCTb,
PECYPC

YIK 621.316

ONPEJEJEHHUE OTKA3HBIX COCTOSSHUI CUCTEMBI
AJIEKTPOCHABXEHUA BO3AYIIHOI'O CYAHA

C.M.Mycun, ooxm. mexu. nayx, A.C.Xneonukoe
(AO «Asuayuonnoe obopyoosanuey)

E-mail: smusin@ technodinamika.ru

Hpe)_'[CTaBJ'IGH ].IH(l)pOBOfI AJITOPUTM OIPCACIICHUSA OTKA3HBIX COCTOSIHUM CUCTEM 3J'IeKTpOCHa6-
JKCHUA MMOCTOAHHOTO U NEPCMCHHOI'O0 TOKa B COCTABC aJIrOpUTMaA, 06CCHC‘{I/IBaIOLLIGFO YCTaHOB-
JICHHOC Ka4€CTBO reHeppreMoﬁ BHeKTpH'lCCKOIZ OHEPTUH.

KuioueBble cJI0Ba: CHCTEMBI DIEKTPOCHAOKEHHS, CHCTEMBI TEHEPUPOBAHUS JJIEKTPOIHEP-
THH, THATHOCTHKA, aJITOPUTMBI KOHTPOJIS.

DETERMINATION OF THE FAILURE CONDITIONS OF THE AIRCRAFT POWER-SUPPLY
SYSTEM. S.M.Musin, Dr.Techn.Sc; A.S.Hlebnikov.

A digital algorithm for determination of the failure conditions of DC and AC power-supply
systems incorporated into the algorithm that provides prescribed quality of the generated electric
power is presented.

Keywords: power-supply systems, electric power generating systems, diagnostics, monito-
ring algorithm.
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