CAMONETO- U
BEPTOJIETOCTPOEHWNE

METOA ONPEAEJEHUA KECTKOCTHBIX
XAPAKTEPUCTHUK ADPOYIIPYT'UX MOJIEJIEH
KPBIUIBEB BOJIBIIOI'O YAJIMHEHUA

B.B.Boscoaes, xano. mexu. nayx, JLJI. Tenepun, xano. mexu. Hayk
(LATH um. npogp. H.E. )Kykosckozo); Uan Ban Xvine (MDOTH)

E-mail: v_vozhdaev(@mail.ru

Pazpa0oraH HOBBIN METOA pEeIICHHS 3aaud O KPyUYEeHUH U YUCTOM M3TrHOe CeUeHHH ynpyro-
MOAOOHBIX MOJIeJIEH KPBIJIbEB C UCIOIb30BaHUEM THAPOANHAMUYECKON aHamoruu. OnpeaessoT-
Cs1 )KECTKOCTh Ha KPyUEHHUE U LEHTP U3rnda cedeHunii, COCTaBICHHbIX U3 Pa3IMYHbIX MaTEPHAJIOB.
Pemenne cBoANTCS K OTBICKAHWIO MHTEHCHBHOCTH MCTOYHHUKOB, AMIIONECH M BUXPEH, pacipere-
JICHHBIX Ha BHEIIHEM KOHTYPE CEUEHHs U 10 TPAHHULAM, Pa3AeisIIOIIIM MaTepHabl.

KuroueBble ci1oBa: a’poymnpyras MOAETb, KPBIIO OOJBIIOTO YIJIMHEHUS, METOA THAPOIUHA-
MHUYECKOW aHAJIOTUH, IPU3MATUYECKUI CTEPIKEHb, COCTABHON CTEPKEHb.

A METHOD FOR DETERMINATION OF STIFFNESS CHARACTERISTICS OF AEROELASTIC
MODELS OF LARGE ASPECT RATIO WINGS. V.V Vozhdaev, Cand.Techn.Sc;
L.L.Teperin, Cand.Techn.Sc; Chan Van Khyng.

A new method for solving the problem on torsion and pure bend in sections of elastically
scaled models of wings with the use of hydrodynamic analogy has been developed. The torsional
stiffness and the bending center of sections made of different materials are defined. The solution
is reduced to searching for intensity of sources, doublets and vortices distributed on the external
section contour and over boundaries of materials.

Keywords: aeroelastic model, wing of large aspect ratio, hydrodynamic analogy method,
prismatic bar, compound bar.
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METO/J CUHTE3A ITPOEKTHbIX ITAPAMETPOB
BECIIMJIOTHBIX JIETATEJIBHBIX AIITIAPATOB,
NCITOJIB3YIOIUX COJMHEYHYIO DHEPI'NIO JJIA ITOJIETA

B.U.Pynun, ooxm. mexu. nayxk (MATH — PI'TY um. K.O. [Juonxosckozo),
FO.B. /lasvroos, kano. mexu. nayx, M. A.Jlumunckuit (OAO «Tynones»)

E-mail: mishali@yandex.ru

Omnmcan anropuTM pacdera MPOEKTHBIX MMapaMeTpoB OECIUIIOTHBIX JIETATeIbHBIX allapaToB,
HCTIONB3YOIINX COTHEYHYIO DHEPTHIO NI TIOJIeTa.

KiarwueBble cjioBa: O€CIUIOTHEIC JETATEILHEIC armaparbl, COJIHCYHAasA SHEPTrus.

TECHNIQUE FOR SYNTHESIS OF DESIGN PARAMETERS OF SOLAR-POWERED DRONES.
VI .Rulin, Dr.Techn.Sc; Yu.V.Davydov, Cand.Techn.Sc; M.A.Lishchinsky.

An algorithm for calculation of design parameters of drones flying on solar energy is des-
cribed.

Keywords: drones, solar energy.

PACHETHOE UCCIEJOBAHUE ITPOLECCA
ABTOPOTAIIMOHHOM MOCAJIKU BEPTOJIETA
HA BOJAHYIO MNOBEPXHOCTb

JI.B.Heoenvko, ookm. mexn. nayk (OAO «Kazanckuii sepmonemuulii 3a600»)
E-mail: ndv7350@mail.ru

BrimonaeHno pacueTHOC UCCIICJOBAHNC 0COo0OeHHOCTEH mponccca BbIITOJIHCHHUA aBTOPOTAllMOH-
HOH MocaJKu BEPTOJICTA HAa BOAHYIO NOBCPXHOCTH B CUTYyallUH BbIHYKACHHOTO IIPUBOAHCHUS.

KiiroueBble c1oBa: BEpTOJICT, aBTOPOTALUS, BBIHYKJICHHOE IIPHBOTHCHNE.

CALCULATION STUDY OF THE HELICOPTER AUTOROTATION LANDING ON WATER SURFACE.
D.V.Nedel’ko, Dr.Techn.Sc.

The author has carried out a calculation study of the specific features of the helicopter auto-
rotation landing under conditions of ditching.

Keywords: helicopter, autorotation, ditching
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AOBUTATEJIECTPOEHWE

ONPEJEJIEHUE YACTOT COBCTBEHHBIX KOJEBAHUI
HEP®OPUPOBAHHBLIX JIOITATOK

A.H.I'pomos; I.C.Caamuan, kaHo. mexH. HayK
(OAO «MMII um. B.B. Yepnviwésar); M.C.Cmawxkue (229 BII MO P®)

E-mail: vandaluzia@mail.ru

IIpencrariieHa METOAMKA OTPEICICHHUS] YacTOT COOCTBEHHBIX KOJCOAHHMH PabOUMX JIOMaTOK
¢ mephOpaIMOHHBIMU OXJIKAIONIMMU OTBEPCTHSIMH HA TIOBEPXHOCTH, MO3BOJISIONIAS HCIIOb-
30BaTh UMEOIIEeCs 000PYIOBAHUE JJISl ONIPECTICHUS YaCTOT COOCTBEHHBIX KOJICOAHUH JIOMATOK
0e3 mepdoparmii.

KuroueBsble cioBa: niephopanroHHbIe OTBEPCTHSI, YACTOTA COOCTBEHHBIX KOJeOaHUH, BEPO-
STHOCTHO-CTATUCTUYECKUN METOA.

DETERMINATION OF THE NATURAL-VIBRATION FREQUENCY IN THE PUNCHED BLADES.
A.N.Gromov; G.S.Saatchan, Cand.Techn.Sc; M.S.Stashkiv.

The article presents a technique for determination of the natural-vibration frequencies in the
blades with punched cooling openings at the surface, which makes it possible to use the available
equipment to determine the natural-vibration frequencies in the non-punched blades.

Keywords: punched openings, natural-vibration frequency, probabilistic-statistical technique.
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PACYHETHOE U DKCIIEPUMEHTAJIBHOE UCCJIEAOBAHUE
HEPABHOMEPHOCTMU MNOJIEN JABJIEHUS
HA BXOJIE B OCEBOH BEHTUJISITOP

A.A.Hno3zemuyes, 0okm. mexu. HayK,

T.C.Apxanzensckana (OAO “Asuadsucamens’);

A.H. IInomnuxoe (Ilepmckuii HAYUOHATILHBLI UCCIE008AMENbCKULL
NONUMEXHUYECKULL YHUBEPCUment)

E-mail: plotnikov-ai@avid.ru

g MmopenupoBaHusl HEPAaBHOMEPHOCTH | TIOJIeH AaBIEHUH Ha BXO/E B BEHTHJIATOP TPUMeE-
HEH WHTEPIENnTOp, YCTAHOBICHHBIN B YIJIMHEHHOM BO3/IyXOBOJIE dKCIIEPUMEHTAIBHON yCTaHOB-
KH. ABTOpaMu TpoBeieHa BepU(HUKAIHI PACIETOB HA OCHOBAHUH MMEIOIINXCS DKCTIEPHIMEHTAb-
HBIX JAHHBIX, OJYYEHHBIX TP HCIIBITAHUAX CYIIECTBYIOIIETO HHTEPIENTOPA.

KiroueBble cjioBa: oceBoi BCHTWIATOP, HCPABHOMEPHOCTDH moJieit AaBJICHUS, UHTCPUECIITOP,
TpCXMCpHBIfI pacydeT, SKBUBAJICHTHAs HICPOXOBATOCTH MMOBEPXHOCTH, I/I)ICHTI/I(l)I/IKaLII/IH.

NUMERICAL AND EXPERIMENTAL ANALYSIS OF IRREGULARITY OF PRESSURE FIELDS AT
INLET TO THE AXIAL FAN. A.A.Inozemtsev, Dr.Techn.Sc, T.S.Arkhangelskaya, A.I Plotnikov.

A spoiler mounted in an elongated duct of the experimental rig was used to simulate the
irregularity and pressure fields at the inlet to the fan. The authors conducted verification of
the calculations based on the available experimental data obtained from testing of the existing
spoiler.

Keywords: axial fan, irregularity of pressure fields, spoiler, 3D calculation, surface roughness
equivalent, identification.
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BOIMNMPOCHLI TEXHOJIOINA

NCCIEJOBAHUE BJIIUAHUA METOJ0OB OBPABOTKHAU
HA COAEPKAHHUE BOJAOPOAA B IOBEPXHOCTHOM
JAE®EKTHOM CJUIOE 3AT'OTOBOK

N3 TUTAHOBBIX CIIVIABOB

I1. B. baxmamoe, kano. mexu. nayk (@I'BOY BIIO «Komcomonvckuii-na-Amype
20CY0apCmeeH bl MeXHUYeCKUll YHUSepCUmemy )

E-mail: ktsp@knastu.ru

Hccnenosano BiAMsiHUE a/ICOPOMPOBAHHOM BIIard Ha cojiep:KaHue BOJOPOia B TOBEPXHOCTHOM
nedexTHOM ci10e 3ar0TOBOK U3 TUTAHA U CIIJIABOB HA €0 OCHOBE B 3aBUCHMOCTH OT Pa3AeIUTeNb-
HBIX TEXHOJIOTHYECKHUX OTepalii, NCIOIb3yEMbIX IIPU U3TOTOBIEHUH KOHCTPYKIIUH.

KuroueBble ¢JioBa: BOIOPOI, aIcOpOMpOBaHHAS BiIara, MOBEPXHOCTHBIM Ne(PEKTHBIA CIIOMH,
pa3fenuTenbHbIe TEXHOIOTHIECKUE ONePaIlii, TATAHOBBIE CILIABHI.

INVESTIGATION OF THE INFLUENCE OF PROCESSING TECHNIQUES ON THE HYDROGEN
CONTENT IN THE SURFACE DEFECTIVE LAYER OF TITANIUM ALLOY BILLETS.
PV .Bakhmatov, Cand.Techn.Sc.

The author has investigated the influence of the adsorbed moisture on the hydrogen content
in the surface defective layer of titanium and titanium alloy billets depending on separating
technological operations used in structure manufacturing.

Keywords: hydrogen, adsorbed layer, surface defective layer, separating technological opera-
tions, titanium alloys.

http://apniat.ru




6 ABunauunoHHasi npombiwneHHocTb Ne 3 — 2014 r.

TEXHOJIOI'MYECKUE OCOBEHHOCTH ITPOU3BOACTBA
TPEXCJIOHMHBIX COTOBBIX MAHEJIEH TMTOJIA
BO3YUIHbLIX CYJIOB

IL.B.Illepwax,; I'H. Illokun, kano. mexu. nHayk;, B.H.Ezopoe, 0oxm. mexu. Hayk
(OAO «Hayuonanvuulili uncmumym asuayuoOHHbIX MeXHOL02UID))

E-mail: shershak@niatcomposite.ru

[IpuBeneHb!l pe3yabTaTbl HCCIEAOBATENILCKUX PA0OT MO OLEHKE BIMSHUS pPa3IMYHbIX KOH-
CTPYKLIMOHHBIX ¥ TEXHOJIIOTHUECKUX (PAKTOPOB Ha (PU3MKO-MEXaHUYECKUE MapaMeTphl MaHese,
0TpabOTaH CHCTEMHBIM MOAXOJ K TEXHOJOTMH H3TOTOBICHHS TaHENeH Iojia, MO3BOJSIOMINI
YAOBIETBOPUTH MHIUBHyalbHbIE TPEOOBAHHS Pa3paOOTUHKOB.

Ki1roueBble cjioBa: TpeXCioiHas cOTOBas NaHENb, ITaHEJb I10J1a, COTOBBIM 3allONHUTENb, CBSI-
3yroliee, Mmpemnper.

TECHNOLOGICAL CHARACTERISTICS OF THE FABRICATION OF THE AIRCRAFT FLOOR
SANDWICH HONEYCOMB PANELS. PV.Shershak; G.I.Shokin, Cand. Techn.Sc;
V.N.Egorov, Dr.Techn.Sc.

Results of research into the influence estimate of different structural and engineering factors
on physical-and-mechanical parameters of panels are given. Systems approach to the floor panel
fabrication technology, which allows us to satisfy individual requirements of different aircraft
developers have been worked out.

Keywords: sandwich honeycomb panel, floor panel, honeycomb core, resin, prepreg.

MATEMATHYECKASI MOJIEJIb ITPOIIECCA
3AKAJIKA JETAJIENA

A.C.bauypun,; H.A.Ocunoe; A.b.Iynruooe, K.H.booun, xano. mexu. Hayk;
H.A.Puvineau, xano. mexu. nayx, H.B.Kypnaee, ooxm. mexu. Hayk
(Hosocubupckuti 2ocyoapcmeeHublil mexXHUYecKull VHUueepcument )

E-mail: svs@craft.nstu.ru

[IpuBeneHbI pe3yapTaThl pEIIeHNs CBI3aHHOH 3a/1a4M HECTAIMOHAPHOTO TETNIO00OMEHA MEKITY
JIETAITBIO U 3aKAJIOYHON CPEIOH, ITOTydeHbI 3aKaJOYHbIe JedopMaliy 1 HalpsDKeHUsT o0pasia nu3
ATFOMHHUEBOTO CIUTaBa. PacXokIeHHuss MeXly pacudeTHBIMH U IKCIIEPUMEHTAIBHBIMU JTaHHBIMU
coctasmiu ~ 20 %.

Karuenbie cioBa: ANSY'S, 3akaiika, HanpspKeHus, AeGopMariu.

MATHEMATICAL MODEL FOR PARTS QUENCHING PROCESS. A.S.Bachurin,
1L.A.Osipov,; A.B.Gulidov; K.N.Bobin, Cand.Techn.Sc; N.A.Ryngach, Cand.Techn.Sc,
N.V.Kurlaev, Dr.Techn.Sc.

Calculation results of the coupled problem of unsteady heat transfer between the part and the
quenchant are presented; quenching strain and stresses of the aluminum alloy sample have been
obtained. The total deviation between calculated and experimental data is 20 %.

Keywords: ANSYS, quenching, stresses, deformation.
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BOMNPOCbI TEXHOJIOIMA

AJITOPUTM IPOTPAMMMPOBAHUS TAPAMETPOB
MO3UIITMOHUPOBAHUS TP ABTOMATHYECKOM KJIETIKE
MAHEJIEM IBOMHOM KPUBU3HBI

I1LJLJT1000z06ckun (Kazanckuil HayuoHanbHblll Ucc1e008amenbCKull
mexuuyueckutl ynusepcumem um. A.H. Tynoneea — KAH)

E-mail: 12962281(@mail.ru

[IpoBeneH aHanu3 CTPYKTypHO-(PYHKIIHOHATBHBIX CXEM B3aMMHOTO TO3UIIMOHMPOBAaHUS pa-
00UNX OpPraHoOB CBEPIILHO-KIIEHAILHOTO 000PYI0BaHMSI U MTAHEJeH JBOMHON KPUBH3HBI TPU HX
aBTOMaTH4eCcKoil kienke. PaccMoTpeHbl MeTo/bl 00ecTiedeHsl TOYHOCTH MO3UIIMOHUPOBAHUS U
BbIOOpa MapiIpyTa aBTOMAaTHUECKOW KIICTIKA COOMPAEMbIX KPUBOJUHECHHBIX MaHENIeH.

KuioueBble cjioBa: aBTOMaTHyYecKas KJIETKa, 3aKJIerKa, IIar KISNMKH, MO3WIIHOHHPOBAaHHE,
MaHeyb ABOMHON KPUBU3HBI.

POSITIONING PARAMETERS PROGRAMMING ALGORITHM FOR AUTOMATIC RIVETING
OF DOUBLE-CURVATURE PANELS. PL.Lyudogovsky.

Analysis of structural-functional schemes of relative positioning of drilling-and-riveting
equipment work members and double-curvature panels during automatic riveting is presented.
Methods for determination of positioning accuracy and selection of the automatic riveting route
for assembly of the curvilinear panels are considered.

Keywords: automatic riveting, rivet, riveting pitch, positioning, double-curvature panel.
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MATEPUATIBI N METANIYPINA

HOBBIE TEPMOCTOMKHE CTEKJIO-
HNJIACTUKOBBIE COTOBBIE 3AITIOJIHUTEJIN

B.C.Bonkoes, xano. mexu. nayx, A.H.Kopueituyk,
E.B./lenucosa; HU.B.Kynazuna; I.C.IIynw, xano. mexu. Hayx
(OAO «OHIIII “Texnonocus™»)

E-mail: volkovvs@technologiya.ru

IIpuBeneHsl pe3ynbTaThl MOCIEIHAX HUCCICAOBAHUN IO BEIOOPY MarepuajoB U pa3paboTke
TEXHOJIOTUU M3TOTOBICHUS TEPMOCTONKHUX CTEKJIOCOTOILIACTOB HA OCHOBE MOJUUMHUIHOTO CBSI-
sytomiero CII-97K: CCII-7-3,5, CCII-7-4,2, CCII-711-3,5 u CCII-7-8T.

KuroueBble ¢j10Ba: COThI, CTEKJIOCOTOIUIACT, CBA3YIOIIEE, CTEKIOTKaHb, KJIeH, TEeXHOIOTHYe-
CKMI Ipouece, npejiea NPOYHOCTU IIPU CKATHH, MOAYJIb YIIPYTOCTH.

NEW HEAT-RESISTANT FIBERGLASS HONEYCOMBS. V.S.Volkov, Cand.Techn.Sc;
A.N.Korneychuk,; E.V.Denisova; I.V.Kulagina; G.S.Shul’, Cand.Techn.Sc.
Results of research on selection of materials and development of manufacturing techni-

ques for heat-resistant fiberglass plastics based on the polyimide binder SP-97K: SSP-7-3,5;
SSP-7-4,2; SSP-7P-3,5 and SSP-7-8T are presented.

Keywords: honeycomb, fiberglass plastic, binder, fiberglass fabric, adhesive, manufacturing
process, ultimate compressive strength, modulus of elasticity.
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KAYECTBO, HAOEXHOCTb,
PECYPC

CUCTEMA SKCHPECC-JUATHOCTHUKH
TEXHUYECKOI'O COCTOSIHUS ABUALIMOHHBIX I'T/1

B.FO.Bunoczpaoos, xano. mexu. nayx (Kazancxuil hayuonanvhwiil
uccnedosamenvckull mexuuueckuil ynusepcumem um. A.H. Tynoneea — KAH)
E-mail: vawin@mail.ru

PaccMoTpeHbl TeopeTHuecKue MPeIoChUIKU K co31anuto d(Q(EKTHBHON CUCTEMBI SKCIIPEcc-
JUArHOCTHKHN TEXHHUYECKOTO COCTOSIHHSI aBHAIIMOHHBIX JIBUTATENEH.

Ki1roueBble cj10Ba: cucTeMa AMArHOCTUKH, SKCIUTyaTalysl 110 TEXHUYECKOMY COCTOSIHUIO, ra-
30BbII NOTOK, cpe3 coria I'T/I.

A SYSTEM FOR RAPID DIAGNOSTICS OF THE OPERATING CONDITIONS OF AIRCRAFT GAS TUR-
BINE ENGINES. V.Yu.Vinogradov, Cand.Techn.Sc.

Theoretical background to develop an effective system for rapid diagnostics of the operating
conditions of aircraft engines is discussed.

Keywords: diagnostic system, on-condition maintenance, gas flow, nozzle section of the gas
turbine engine.

MOTEPS YCTOMYUBOCTHU NNPIMOJUHENHOMN
IJIOCKOM PECCOPHOM IMOJIOCHI
IOCJIE PACTSIDKEHUS 10 PABPYUIEHUSA

B.B.Ilemposckuit, kano. mexu. nayk (Mockosckuii 2ocyoapcmeenmulil
unoycmpuanvuwiii ynusepcumem ), P.I.Tumupkeee, 0oxm. mexw. HayK
(OAO “HayuonanvHwlli uncmumym a8uayuoOHHbIX mexunonaocutl”)

E-mail: pvv33@mail.msiu.ru

O60ocHOBaHO MPHUOMMKEHHOE TEOPETHUECKOE MPOrHO3UPOBAaHUE JeGOopMalMy IMIIOCKUX pec-
COPHBIX HOJIOC B YCIIOBHUSIX HAarpy>KeHHUsI.

KuaroueBsble ciioBa: nonoca, repopmanus, BOJIHa, YIPOUHEHHUE, TOdp.

LOSS OF STABILITY IN THE RECTILINEAR FLAT SPRING PLATE AFTER STRETCHING
PRIOR TO FAILURE. V.V.Petrovsky, Cand.Techn.Sc; R.G.Timirkeev, Dr.Techn.Sc.

The authors justify the approximate theoretical prediction of deformation in flat spring plates
under loading conditions.

Keywords: plate, deformation, wave, strengthening, corrugation.
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