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YAK 629.7.002:658.5

Koutoba A.A. CHTE3 CUCTEMbI NMPOrHO3MPOBaHUS 0ObEMOB MPUMEHE-
HWSA NONIMMEPHbIX KOMMO3ULUMOHHBIX MaTepManoB B OTEYECTBEHHbIX rpaXaaH-
CKMX camoneTax Ha gonrocpoyHble nepuoabl / A.A. Koutoba, A.B. KoHgpaTb-
eB // Bonpocbl NpOEeKTUPOBaHUSA U NMPON3BOLCTBA KOHCTPYKUUN NneTaTenbHbIX
annapatos: cb. Hay4. Tp. Hau. aspokocMm. yH-Ta um. H.E. XKXykoBckoro « XA ».
—BwIn. 2 (90).— X., 2017. - C. 7 — 23.

[MpoBeneH 0630p M aHanNn3 COCTOAHUA NPUMEHEHNSA MONTIMMEPHbLIX KOM-
NO3NTOB B MMPOBOM W OTEYECTBEHHOM aBWACTPOEHUW. YCTaHOBMEHbl TEH-
AEHUMU ero NnepMaHeHTHOro yBeSIMY4eHUs U pocTa LONM B OTBETCTBEHHbIX
cunoBblx arperatax. CuHTe3uMpoBaHa cucTema nporHo3vMpoBaHus obbema
MCMONb30BaHNA KOMMO3UTOB B OTEYECTBEHHbLIX MpaX4aHCKUX camorietax Ha
aonrocpoyHble nepuogbl. NpoBegeH aHanM3 3ToOM CUCTEMbI, NO3BOMAIOLLEN B
AanbHenweM nocTynatenbHo pewaTb nNpobremy A0NroCpoYHOro NporHo3u-
pOBaHNSA 3TUX 06BHEMOB BHEAPEHUSA NONIMMEPHbBIX KOMMO3ULNOHHBLIX MaTepu-
anoB C y4eToM cneumguyeckmx ycrioBun n OoCOBEHHOCTEN OTEYECTBEHHOM
oTpacnu.

KnioyeBble crioBa: NofiMMepHble KOMMO3ULMOHHbIE MaTepwuarnbl, Cu-
cTemMa NporHo3npoBaHust 06BLEMOB BHEPEHUS, FPaXKa4aHCKNEe camMoneThl.

Nn. 3. Tabn. 7. bubnuorp.: 57 Ha3B..

[MpoBeneHo ornsg i aHania ctaHy 3acToCyBaHHSA MONIMEPHUX KOMMO3U-
TiB Y CBITOBOMY i BiTYM3HAHOMY aBiabyayBaHHi. BcTaHOBNEHO TeHOEHLii Moro
NepMaHeHTHOro 306iNbLIEHHSA | 3pOCTaHHS YacTKM Yy BignoBigaribHUX CUNOBUX
arperatax. CWHTE30BaHO CUCTEMY MPOrHO3yBaHHA 06’€My BUKOPUCTAHHSA
KOMMO3UTIB Y BITYN3HAHUX LMBINBbHUX fiTakax Ha [OOBroCTPOKOBI Mepioau.
[MpoBeaeHO aHani3 uiei cuctemu, WO A03BOSSE B NofasiblLOMy NOCTynanbHO
BMpilyBaT npobnemMmy OOBroCTPOKOBOrO MPOrHO3yBaHHSA LMX 06’emiB ynpo-
Ba[)KEHHS MOoniMepHNX KOMMO3ULINHUX MaTepianiB 3 ypaxyBaHHAM cneungi-
YHUX YMOB Ta 0COBNNBOCTEN BITYU3HSHOI ranysi.

Kno4oBi cnoBa: noniMepHi KOMNo3uuinHi Matepiann, cuctema npo-
rHO3yBaHHSA 00’€MIB yNpoBaL)XEHHS, UUBINbHI JliTakn.

In. 3. Tabn. 7. bibniorp.: 57 Ha3B

The review and analysis of the state of application of polymer compo-
sites in the world and domestic aircraft industry is carried out. The tendencies
of its permanent increase and growth of a share in responsible power units
are established. A system for forecasting the volume of use of composites in
domestic civil aircraft for long-term periods has been synthesized. The analy-
sis of this system is made, which allows to solve the problem of long-term
forecasting of these volumes of introduction of polymer composite materials
in the future taking into account the specific conditions and peculiarities of the
domestic industry.

Keywords: polymeric composite materials, forecasting system for the
introduction volumes, civil aircraft

Fig. 3. Table 7. Bibliogr.: 57 sources
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YOK 629.715.33/621.7.62

bbiukoB A.C. O630p 1 aHann3 cocTosiHMS NpobremMbl NOBLILLEHUST 3KC-
NnyaTaunoHHbIX XapakTePUCTUK aBUAKOCMUYECKOW TEXHUKU crneumanbHbIMU
mMeTodamu nopolkoson metannyprumn: CoobwieHne 1. CTpaTternyeckme ac-
nekTbl cocTosiHMsA npobniemsbl / A.C. BbiukoB // Bonpockl NpoekTMpoBaHus u
NpoOn3BOACTBA KOHCTPYKUWMIA neTaTeNbHbIX annapatoB: ¢O. Hayd. Tp. Hau.
aspokocM. yH-Ta um. H.E. XKykoBckoro «XAW». — Bein. 3 (91).— X., 2017. —
C. 24 - 39.

[MpoBeneH 0630p M aHanNu3 cTpaTernyecknx acnekToB COCTOSHUSA MpPo-
BGrembl NOBbILWEHUS 3KCNITyaTaLMOHHbBIX XapaKTePUCTUK aBUALVOHHbLIX U pa-
KETHO-KOCMUYECKNX NneTaTesibHbIX annapaTtoB crneunanbHbiMM MeTogammn no-
POLLUKOBOM MeTanmnyprum n rasaoTepMm4ecknx NopoLLKOBbIX MOKPbITUA, obec-
nevynBarLLMX B HacTosiLlee BpeMSA U B NepcrnekTuBe CyLLEeCTBEHHbIN pe3eps
CcOBepLUEHCTBOBaHNA 0bCyKaaemMblXx 0ObEKTOB, HE peanusyemMblii COBPEMEH-
HbIMW TPaAULMOHHBIMW MaTepuanaMmm n TEXHOSTOrUSIMN.

KnioyeBble cnoBa: aBMakOCMWYECKME neTaTenbHble annapartbl, Mo-
BblLLEHME 3KCNSlyaTauMOHHbIX XapakTepUCTUK, MeToAbl NOPOLUKOBOW MeTarn-
nypruum, 063op U aHanmna coCTOSAHUSA NPOBNeMbI.

Nn. 1. bubnwuorp.: 46 Ha3B..

[MpoBegeHo ornag Ta aHania cTpaTeridHUMX acnekTiB cTaHy npobrnemu
NiABULLLEHHS eKCniyaTauiHUX XapaKTepuUCTUK aBiauiiHUX Ta pakeTHo-
KOCMIYHUMX NiTanbHUX anapaTiB cneuiarnbHMMM MeTogamMum NOpoLLKOBOI MeTa-
nyprii Ta ra3oTepMiYHNX MNOPOLLKOBUX MOKPUTTIB, WO 3abe3nevyoTb B AaHUN
Yyac i B NepCneKkTmBi iCTOTHMI pe3epB BOOCKOHaNeHHs 0broBoptoBaHnx o6'ek-
TiB, AKMN He pearni3yeTbCHd Cy4acHUMU TpaguuivHUMKU maTepianamm Ta Tex-
HOMorigMu.

Knro4oBi crnoBa: aBiakoCMiYHi niTaneHi anapaTtn, nNigBuULLLEHHA eKcnsy-
aTauiHUX XapakTepucTukK, MeToam NOPOLLKOBOI MeTanyprii, ornag Ta aHania
CTaHy npobnemu.

In. 1. Bibniorp .: 46 Ha3B.

The review and analysis of strategic aspects of the problem of increas-
ing the operational characteristics of aircraft and space rocket aircraft using
special methods of powder metallurgy and gas-thermal powder coatings are
reviewed. These methods provide them now and in the future with a substan-
tial reserve of improving the facilities. This reserve is not realized by modern
traditional materials and technologies.

Keywords: aerospace aircraft, improvement of operational characteris-
tics, powder metallurgy methods, review and analysis of the state of the prob-
lem.

Fig. 1. Bibliogr.: 46 sources
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YK 623.463.2

[arays [1.M. UHXeHepHasa mMeToamKka pacyeTa CTyneHYyaTblX agres3voH-
HbIX coeguHenun / MN.M. arays, ®.M. Narays // Bonpocbl NpoekTMpoBaHus u
NpoOn3BOACTBA KOHCTPYKUMIW neTaTenbHblX annapartoB: cb. Hayy. Tp. Hau.
aspokocMm. yH-Ta uMm. H.E. XXykoBckoro «XAW». — Bein. 2 (90).— X., 2017. —
C. 40 - 48.

[MpeonoxeHa MeToauKa MHXEHEPHOro pacyeTa CTyneH4yaTblX coeanHe-
HUW, NOCTPOEHHasi Ha Base NNMHeNHON ogHOMEPHOM Moaenn. Mcnonb3yrTces
AEeKOMMNO3NLUNA COEOUHEHNS HA Y4aCTKM C MOCTOSIHHOW TOSLWWMHOM N npeano-
NOXeHNe O JIMHEMHOM XapaKkTepe pacnpegesieHns BHYTPEHHUX YCUITMA MO
AnvHe coeanHeHus. lNonyyeHbl NpUBNMXKEHHbIE 3aMKHYTble pPeLUeHus, nos-
BONSOWMNE C BONbLLUON CTENEHbI TOYHOCTM OUEHUTb MakCUMarbHbIE Kaca-
TeSlbHble HaMpPsXXeHUsl B KNeeBOW NPOCIoMKe B 3aBMCUMOCTU OT CBOUCTB CO-
eONHSIEMbIX OeTarnen u KonmyecTtBa CTYMNEHeK, YTO CyweCcTBEHHO obnerdyaer
npoLecc NPoOeKTUPOBaHUS COeANHEHM paccMaTpmMBaeMoro Kracca.

KniouyeBble cnoBa: CTyrneH4yaToe COeguHeHuWe, Knewn, KacaTernbHble
Hanps»KeHusl, oagHoMepHasa Mogerb.

Nn. 4. bubnuorp.: 6 Ha3B..

3anponoHOBaHO METOAMKY iHXEHEePHOro po3paxyHKy cxigdacTtoro 3'ea-
HaHHSA, nobygoBaHy Ha 6asi niHinHOI ogHOBMMIPHOT Mogeni. BukopuctoBy-
IOTbCA AeKoMMNOo3unuia 3'egHaHHS Ha OiNISHKN 3 NOCTIMHOK TOBLLMHOLK i Npuny-
LWEeHHA Npo NiHINHMA XapaKkTep pPOo3noAifly BHYTPIWHIX 3yCUnb MO OOBXWUHI
3'egHaHHsA. OTpUMaHO HaBNWXEHI 3aMKHYTI PilLeHHSA, WO O03BONAKTL 3 Be-
NMKUM CTYNEHEM TOYHOCTI OLHUTU MakcumMarbHi JOTUYHI HanNpy>XeHHs Yy Kne-
NOBOMY LLApPIi 3anexHo Big BNAacCTMBOCTEW AeTarien i KinbKOCTi CXOAMHOK, Lo
ICTOTHO nonerwye npouec nNpoekTyBaHHA 3'€AHaHb PO3rfsHYTOro Knacy.

Knwo4oBi cnoBa: cxigyacte 3'egHaHHS, Kren, OOTUYHI Hanpy>XeHHS,
OAHOBUMIpPHaA MoAernb.

In. 4. Bibniorp.: 6 Ha3B

The engineering formulae for analysis of stepwise adhesive joints is
proposed, which is based on a linear one-dimensional model. Decomposition
of the joint into sections with constant thickness is used and distribution of in-
ternal forces along the overlap is assumed to be linear. Approximate closed
solutions are obtained which allow accurate estimations of the maximum
shear stresses in the adhesive depending on the adherend properties and the
number of steps and, thus, facilitates the design process.

Keywords: stepwise joint, adhesive, shear stress, one-dimensional
model.

Fig. 4. Bibliogr.: 6 sources
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MakeeB B.WN. Mooenun OBuxeHUsi oObekToB HabM4eHUS NO TPaeKTo-
puam / B.N. Makees, HO.U. lNywkapés, B.B. BopoHbko, O.UN. 3aBuctosckun //
Bonpocbkl npoekTMpoBaHna 1 NPon3BOACTBA KOHCTPYKLUMIK neTaTesibHbIX an-
napatoB: cb6. Hay4y. Tp. Hay. aspokocMm. yH-Ta uM. H.E. XKykoBckoro «XAW». —
Bein. 2 (90).— X., 2017. — C. 49 - 60.

[locTpoeHne maTtemaTudeckux mogenen OBMXEeHUS oObekToB Habsto-
AEHUs CBA3aHO C BbIDOPOM CUCTEMbI KOOpAMHAT, KOoTopas ornpegensercd
0COBEHHOCTAMM pellaeMbix 3agadvy. AHanNu3 cMCTeM KoopauHaTt, UCNosib3ye-
MbIX BO BHeELIHen 6annuctuke, nokasbiBaeT, YTO Hambonee npuemneMmon aB-
naeTca HopMmarnbHasg 3eMHas cuctema KoopauHat, SBSWasica npsiMo-
YronbHON NpaBoMn.

[MpeanoxeHbl MoAeSb HOPMarnbHOW apTUINepUMcKkon atmocdepbl, Mo-
Aerb OBUMXEHUA HeyrnpasrisemMoro apTUIEpUNCKOro U peakTUBHOIO CHaps-
0B B BO3MYLLEHHOM cpefe, a Takke crnocod pelueHns cucteMbol anddepen-
UuanbHbIX ypaBHeHUn metogom PyHre — KyTTa.

KritoueBble cnoBa: gaBrieHve, TemnepaTtypa, CKOpoCcTb cHapsiga, Mac-
ca cHapsiga, koadduumneHT NnoboBoro conpoTmMBeHus, cuctema anddepen-
LUnanbHbIX ypaBHEHUI, Tsra AgBuraTens.

Nn. 1. Tabn. 2. bubnuorp.: 6 Ha3B..

[MobynoBa MaTeMaTUyHUX Moaernen pyxy OO’eKTiB CrnoCTepexeHHs
noB’sa3aHa 3 BUOOPOM CUCTEMM KOOPAMHAT, AKa BM3HAYaeTbCA 0COBNMBOCTS-
MU pO3B’A3yBaHMX 3aBAdaHb. AHania CUCTEM KOOpAWHAT, SIKUA BUKOPUCTO-
BYETbCH Y 30BHILWHIN BanicTuui, nokasye, WO HanbiNbW NPUAHATHOK € HOP-
MarnbHa 3eMHa cucTemMa KoopAuHaT, gka € NPAMOKYTHO NpaBolo.

3anponoHoBaHO MoAesib HoOpMarnbHOT apTuUnepincekol atmocdepu, Mo-
Aenb pyxy HEKepOBaHOro apTUNEepINCbKOro Ta peakTUBHOro cHapsagis y 30y-
peHin atmocdepi, a TakoX Cnocid po3B’si3aHHA cuctemMmn gudepeHuianbHnx
piBHSAHb MeToaoM PyHre — KyTtTa.

KrnrouoBi cnoBa: Tuck, Temnepartypa, WBUAKICTb CHapsida, Maca CHa-
psga, koedilieHT noboBoro onopy, cuctema gudepeHuianbHUX piBHSHb, TAra
ABUTryHa.

In. 1. Tabn. 2. bibniorp.: 6 Ha3B

The construction of mathematical models of the motion of observational
objects is associated with the choice of a coordinate system, which is deter-
mined by the features of the problems being solved. The analysis of coordi-
nate systems, which are used in external ballistics, shows that the most ac-
ceptable is the normal terrestrial coordinate system.

In the article proposed a model of a normal artillery atmosphere, the
model of the movement of unguided artillery and rockets projectile in chang-
ing atmosphere. A method for solving a system of differential equations by
the Runge-Kutta method is proposed.

Keywords: pressure, temperature, projectile velocity, projectile mass,
drag coefficient, differential equations system, engine thrust.

Fig. 1. Table. 2. Bibliogr.: 6 sources
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YOK 681.51, 004.042

Moxammaan ®apxagn P. OueHka asapogmHaMnyeckmnx KoadauumMeHToB
BGecnnnoTHOro netaTtenbHOro annaparta ¢ MOAMUUNPOBAHHBIM KpUTEPUEM
Ha OCHOBE [aHHbIX JEeTHbIX WCNbITaHUA MNpu  Hanudum BeTpa [/
P. Moxammagun ®apxaan, B.N. KoptyHos, A.A. MonyaHoB // Bonpockl npoek-
TUPOBaHUS N NPOM3BOACTBA KOHCTPYKUNIN NeTaTenbHbIX annapaToB: cO. Hayu.
Tp. Hauy. aspokocm. yH-Ta um. H.E. XKXykosckoro «XAW». — Bein. 2 (90).— X.,
2017.-C. 61 -77.

AspoanHammnyeckne KoadpdpuumeHTol 6ecnunoTHOro nertaTensHOro an-
napaTa OUEeHMBAaKTCA MO pearnbHbIM AaHHbLIM NoreTa rnpyu Hanu4um BeTpa Ha
OCHOBe MeToda OowunbKn Bbixoga M HENMUMHEeWHOW Mogenn AMHaMukn Gecnu-
NOTHOro netaTenebHoro annapaTta. KOMNOHeHTbI BeTpOBOM TypOyneHTHOCTH C
as’poanHaMnyecknmMmmn KoadpduuneHTamMm OLEHMBAKOTCA Ha OCHOBE MeToda
ownbkn Bbixoga. Ona AOCTMXKEHUS rnodanbHOro MUHMMASbHOMO 3HaYeHUd
KpuTepuanbHOM OYHKUMM ONTMMU3AUUM UCMOSIb3YEeTCHA anroputM UMUTUPO-
BaHHOMO «OTXUray.

KnioyeBble crnoBa: naeHTUukaums guHamMumk/ nosieta, oLueHka aspo-
ANHaMUYECKNX KOIPPULNEHTOB, UAEHTUOUUMPYEMOCTb, BECnMNOTHbIN ne-
TaTelbHbIM annapaTt, MeTo ownbKku BbIXoAda, HENTMHEMHOE YypaBHEHWE OBU-
XEHUS.

Un. 7. Tabn. 2. bubnuorp.: 22 Ha3B.

AepoauHamiyHi  KoediuieHTn 6e3ninoTHOro niTanbHOro anapaTta
OLHIOITbCA 3a pearibHUMW OAaHUMW MOMbOTY 3a HAABHOCTI BITPY Ha OCHOBI
MEeTOoAY MOMUIIKN BMXOAY i HEMIHIMHOT Moaeni AnHamikm 6e3ninoTHOro niTanb-
Horo anapaTta. KomnoHeHTu BiTpoBOI TypOyneHTHOCTI 3 aepoguvHaMiYHUMMU
KoedoilieHTaMM OLIHIOITLCA Ha OCHOBI MeToA4y NOMWUIIKM Buxoay. [na nocsr-
HEHHSA rNobanbHOro MiHIManNbHOIrO 3HAYEeHHA KpuTepianbHOI OYHKLUii on-
TUMi3aLil BUKOPUCTOBYETBLCA anropuTM iMiTOBaAHOro «Bignasny».

Knrou4oBi cnoBa: igeHTudikauia gMHamikm nosiboTy, OLiHIOBAHHSA aepo-
AVHaMIYHMX KoediuieHTiB, igeHTudikoBaHi, 6e3ninoTHMIA niTanbHU anapar,
MeTO[ NMOMUIMKN BUXOA4Y, HeniHinHe PiBHAHHSA PYyXY.

In. 7. Tabn. 2. bibniorp.: 22 Ha3Bu

The aerodynamic coefficients of an unmanned air vehicle are estimated
from actual flight data in the presence of wind turbulence with a nonlinear es-
timator based on the output error method and the nonlinear dynamics of the
unmanned air vehicle. Wind turbulence components with the aerodynamic
coefficients are estimated by the nonlinear estimator based on the output er-
ror method. To achieve the global minimum value of the criterion function, the
simulated annealing algorithm is used for optimization.

Keywords: flight system identification, aerodynamic coefficient estima-
tion, identifiability, unmanned air vehicle, output error method, nonlinear
equation of the motion.

Fig. 7. Table 2. Bibliogr.: 22 sources
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YOK 621.7.09

MnaHkosckun C.N. Bbelbop cuctembl onpeaensiowmx ypaBHEHNN N KpU-
Tepusi NOBEPXHOCTHOIO paspyLUeHUs AN aHanm3a HanpsXXeHHOro COCTOAHNSA
agetanen npu  TepmoumnyrnbcHonm obpaboTtke /  C.W. [NnaHkoBCKun,
O.B. Wvnyne, P.A. Xogak // Bornpockl npoekTnpoBaHust U NpoM3BOACTBA KOH-
CTPYKUMIW rneTaTtenbHbiX annapatoB: cb6. Hayy. Tp. Hau. aspokocm. yH-Ta
nm. H.E. XKykosckoro «XAWM». — Bein. 2 (90). — X., 2017. - C. 78 — 88.

Ha ocHoBe aHanusa pesynbTaToB peLleHust TECTOBbIX 3a4ay nokasaHbl
BO3MOXHOCTM pacdeTa Hanps»keHHO-4edOpMUPOBAHHOIO COCTOSIHUS  MO-
BEPXHOCTHOrO Cfiosi getanu npu TepMouMMnynbCcHoM obpaboTke Kak ansa He-
CBSI3aHHOM KBa3WCTaUMOHAPHOM 3afjayn U HeobBXOOMMOCTb MCMONb30BaHMS
MOAEeNn Matepuana, yumTbiBaloLEen BANAHNE CKOPOCTU AedhopMauum n Tem-
nepaTypbl Ha BENUYMHY HanpsKeHUs TekydecTu. [na yveta TexHorornye-
CKOM HacrneacTBEHHOCTU Ha npeabiayLumx onepaumax U3rotToBneHus getanu
NpeanoXeHo NPUMEHATb KpUTEPUA UCMONb30BaHNA pecypca MnacTUYHOCTN.

KniouyeBble crnoBa: TepmoumnysibcHas obpaboTka, MmoaenupoBaHue,
HanNps»KeHHO-4eOPMMPOBAHHOE COCTOSIHME MOBEPXHOCTHOrO Cros Aetanwu,
pecypc nnacTUYHOCTW.

Nn. 2. Tabn. 1. bubnworp.: 12 HasB.

Ha ocHoBi aHani3y pesynbTtaTiB po3B'd3aHHA TECTOBUX 3aad nokasaHo
MOXINUBICTb PO3paxyHKy HarnpyxeHo-AedpopMoBaHOro CTaHy MNOBEPXHEBOIO
Lapy geTani npyu TepMoiMnynbCHIN 06pobui K aAns He3B'si3aHOI KBasicTaLlio-
HapHMX 3a4ad i HeobXigHICTb BUKOPUCTAHHSA MOZeSi MaTepiany, LLO BpaxoBye
BMNMB LWBUAKOCTI AedopMauil i Temnepatypu Ha BESIMYMHY HarpyXeHHS
NNAUHHOCTI. [na obniky TeXHOMOrYHOT CNagKoBOCTI HA NonepeaHix onepawiax
BUrOTOBJIEHHS AeTarsli 3anponoHOBaHO 3aCTOCOBYBATU KPUTEPIN BUKOPUCTaH-
HA pecypcy NNacTUYHOCTI.

KnroyoBi cnoBa: TepmoiMmnynbcHa 06pobka, MoaentoBaHHs, Hanpyxe-
HO-AedopMOBaHU CTaH NOBEPXHEBOIO LWapy AeTtani, pecypc nnacTUYHOCTI.

In. 2. Tabn. 1. Bi6niorp.: 12 Ha3B

Based on the test results the possibility of formulating an unbound qua-
sistationary problem for calculating the stress-strain state of the part surface
layer during thermal pulse treatment was shown; and the need to use a mate-
rial model that takes into account the effect of strain rate and temperature on
the value of the yield stress. It was suggested to apply the criterion of using
the plasticity resource to take into account the technological heredity at the
previous operations of manufacturing the part.

Keywords: Thermal pulse processing, modeling, stress-strain state of
the surface layer of the part, plasticity resource.

Fig. 2. Tabl. 1. Bibliogr.: 12 sources
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YOK 539.3

MipowHikos B.FO. TpeTs ocHOBHa 3aga4va Teopil NPY>KHOCTi B NPOCTOPI 3
N napanensHUMK KpYyroBumMmn LUNIHOPUYHUMU nopoxXHuHamu / B.KO. MipoLuHi-
KoB // Bonpocbkl NPOEKTUPOBaHMA 1 MPON3BOLACTBA KOHCTPYKLMIN fieTaTenbHbIX
annapatoB: c6. Hayy. Tp. Hau. aspokocm. yH-Ta uMm. H.E. XXykosckoro
«XAWN». — BbIn. 2 (90).— X., 2017. — C. 89 — 103.

HaBefeHo po3B'A30K TPMBUMIPHOI 3agadi Teopil NPYXHOCTi, KON Ha
MeXax OAHUX napanenbHUX LUMIHOPUYHUX NOPOXHUH Y NPYXXHOMY NPOCTOPI
3aflaHi HanNpyXXeHHs1, a Ha Mexax iHWixX — nepemiweHHA. Po3B’a3aHHs cucte-
MU PiBHAHb Jlame oTpuMaHo y3aranbHeHuM metogom Pyp’e B UMNIHOPUYHUX
KoopAauHaTax, noB’sisaHux 3 uyuniHgpamMmn. HeckiH4eHHi cuctemm niHinHKMX an-
rebpalyHnX piBHAHb, OO0 AKMX 3BeOEeHO Npobnemy, po3B’A3ylTbCA METOO0M
YCiYeHHS. Y pesynbTaTi O0yro 3HangeHo nepeMilleHHA Ta HanpyXeHHs B npy-
XHoMYy Tini. Yncnosi pe3ynbTat Ta aHani3 HanpyXeHoro ctaHy nogaHo Ansd
BUNaAKy ABOX LuniHApiB.

KnroyoBi cnoBa: unniHapuyHi NOPOXHUHU B NPOCTOPI, PiBHAHHSA Jlame,
y3aranbHeHun metog Pyp’e.

In. 12. Bibniorp.: 11 Ha3B

[MprBedeHb! peleHns TpexMepHOM 3a4aymn Teopun yrnpyrocTu, Koraa Ha
rpaHuLax ogHUX napasnnenbHbIX LMNNHOPUYECKUX NOSIOCTEN B YNPYrom npo-
CTpaHCTBE 3aJaHbl HaMNpPsXKeHUsl, a Ha rpaHuuax ApYyrux — fnepemMeLLeHus.
PeweHne cuctembl ypaBHeHui Jlame nonyyeHo o606weHHbIM meTogom dy-
pbe B UMANHOPUYECKUX KOOpAUHATax, CBA3aHHbIX C UMNuHApamu. beckoHeu-
Hble CUCTEMbl NIMHENHbIX anrebpanyecknx ypaBHEHWUN, K KOTOpPbIM CBeAeHa
npobnema, pewwarTcss MEeToAOM ycedeHusi. B pesynbTate 6binv HanaeHbl
nepeMeLLeHna 1N Hanps>keHna B ynpyrom Tene. Yucrnosble pesyrnbTaTbl U
aHanmn3 HanpsKEHHOro COCTOAHNA pacCMOTPEH AN1s criyvyast ABYX LUMIIMHAPOB.

KniouyeBble crnoBa: LunMHgpu4eckme nosiocTu B NPOCTpaHCTBE, ypaB-
HeHue Jlame, 0606 eHHbIN MeToa Pypbe.

Un. 12. bubnuorp.: 11 Ha3B.

The solutions of the three-dimensional problem of the theory of
elasticity are given, when on the boundaries of some parallel cylindrical
cavities elastic stresses are given in the elastic space, but on the boundaries
of other displacements. The solution of the Lame system of equations is
obtained by the generalized Fourier method in cylindrical coordinates
connected with cylinders. Infinite systems of linear algebraic equations, to
which the problem is reduced, are solved by truncation. As a result, displ-
?cements and stresses in the elastic body were found. Numerical results and
stress analysis are considered for the case of two cylinders.

Keywords: cylindrical cavities in space, Lame equation, generalized
Fourier method.

Fig. 12. Bibliogr.: 11 sources
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YK 531.01

bpera [I.A. Tononornyeckaa ontuMmnsauusi getanen netaTenbHoro an-
naparta gnsa agautmeHoro npoussoactea / O.A. bpera // Bonpocbkl nNpoekTu-
pOBaHUA N NPOM3BOACTBA KOHCTPYKUWMA neTaTenbHbIX annapartoB: cb. Hayu.
Tp. Hau. aspokocm. yH-Ta um. H.E. XKykosckoro «XAW». — Bein. 2 (90).— X.,
2017.-C. 104 - 108.

CTpemutenbHoe pasBuTME METOOO0B aaauMTMBHOIO NPOM3BOACTBA, UC-
KNIOYaoLWnX TEXHONOMMYECKNE orpaHnyeHmnst npu narotosneHun getanen J1A,
CBSI3aHHbIX C UX CHOXHOCTbIO (POpPMbl U NpeabsaBnsaeMbIMU NPOYHOCTHLIMMN
TpeboBaHnamMM TpebyeT, NpUMeHeHNsa 3PEKTUBHBIX METOLOB ONTUMMU3ALMN
Tonosnoruu getanu. Ha npumepe peweHns TeCToBOM 3aga4vm TONONOrm4ecKom
ONTMMMU3ALUUM Harpy>XEeHHOW, KOHCOJSTbHO 3aKkpernsneHHon Barnku nokasaHa nep-
CrekTnBa NpUMEHeHUs npeasiaraeMoro anroputMma Aasisi CHWKEHUA Beca fe-
Tanen JIA c coxpaHeHMEM MX HECYLLUUX CBOMCTB. 3agaya onTuMmnsauum Tono-
fnorMn HarpyxeHHon Ganku paccmatpmBanacb B cpege Ansys Mechanical,
NosiydeHHOe  pelleHne  CpaBHMBaNoCb C  UCXOOHbIM  HaNpPsXXeHHO-
AedopMmMpyeMbIM COCTOSTHUEM UCXOLHOW reoMeTpun Banku.

KnioyeBble cnoBa: TornonorMyeckas onTuMmsaumd, anroputMm, agau-
TUBHbIE TEXHOJSTOUMW.

Nn. 7. Bubnwuorp.: 5 Ha3B.

CTpiMKMM pO3BUTOK METOAIB aAUTMBHOMO BUPOBHMUTBA, WO BUKIIOYa-
I0Tb TEXHOMOrIYHI OBMEXEHHSA NpU BUIrOTOBMEHHI aeTanen J1A, nos'a3aHi 3 ix
CKnagHicTio hopMn Ta BMMOramu OO0 MiUHOCTI, NnoTpebye 3acTOCyBaHHS
eeKkTUBHNX MeToAIB onTuUMi3aUil Tononorii getani. Ha npuknagi BUpilLeHHs
TECTOBOro 3aBAaHHSA TOMOJSIOr4YHOI ONTMUMI3aLil HaBaHTa)XXeHOI, KOHCOSIbHO 3a-
KpinneHoi 6ankn nokasaHo NepcrnekTuBy 3acTOCyBaHHS 3anpornoHOBAHOro ar-
ropuTtMy Ansi 3HKeHHa Barn getanen J1A 3i 36epexXeHHsaM IX Hecyumx Brac-
TMBOCTEW. 3aBAaHHA ONTMMI3auil Tononorii HaBaHTaXXeHo! barnku poarnsaaa-
nacsa B cepeposui Ansys Mechanical, oTpumaHe pileHHs nopisHBanoca 3
BUXiAHUM HanpyXeHo-AedopMOBaHNM CTAaHOM BUXIiAHOT reoMeTpil 6anku.

Knro4oBi crnoBa: TonosoriyHa onTuMisadisi, anroputMm, aguTUBHI Tex-
HOMoril.

In. 7. bibniorp.: 5 Ha3B

The rapid development of additive production methods, which exclude
technological limitations in the manufacture of aircraft parts due to their form
complexity and strength requirements, dictates the need for effective methods
for optimizing the topology of the part. On the example of the solution of the
test problem of topological optimization of a loaded, cantilevered beam, the
perspective of applying the proposed algorithm for reducing the weight of air-
craft parts with preservation of their bearing properties is shown. The task of
optimizing the topology of a loaded beam was considered in the Ansys Me-
chanical environment, the resulting solution was compared with the initial
stress-strain state of the original beam geometry.is considered, and a verifica-
tion strength calculation is performed.

Keywords: experimental study, aircraft panels, laser cutting, durability

Fig. 7. Bibliogr.: 5 sources
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YOK 620.22-419:678.7:537.31

LeBuyos B.FO. AHanus cTpyKTypbl NOAMMEPHbLIX KOMMO3UTOB C MOBbI-
LeHHon anekTponposoaHocTbto / B.HO. LLeBuoB // Bonpockbl NpoekTUpoBaHuUs
N NPOM3BOACTBA KOHCTPYKUMIN NneTaTtenbHbiX annapatoB: ¢6. Hayy. Tp. Hau.
aspokocM. yYH-Ta nm. H.E. Xykosckoro «XAW». — Bein. 2 (90).— X., 2017. — C.
109 — 115.

BbinonHeHoO OByxaTanHoe muccnenoBaHWe MWUKPOCTPYKTYpbl 06pasLos,
N3roTOBSIEHHbLIX U3 CTeKronacTuka u yrnennactuka ¢ yrydlweHHON 3feKTpo-
npoBoauMocTbio. OBpasubl Nofy4YeHbl METOAOM XONMOLAHOrO HanbIIEHNUS Me-
Tanna (Megb 1 antoMUHUN) Ha NpeaBapuUTESIbHO NPOMUTAHHbLIA KOMMO3UTHbIN
maTtepuan. MccnegoBaHne npoBOAUIIOCH C UCMOSIb30BAHMEM OMTUYECKUX U
9NEKTPOHHbLIX MUKPOCKOMOB. [MpoaHanuMsnpoBaHa Koppensuma mexany anek-
TPONPOBOAHOCTLIO MaTepmana n CTPyKTypOn 3NeKTponpoBOAHOrO Cros B Ma-
Tepuane. OnucaHbl OCHOBHblE NPOONEMbl TEXHOSIOMMU MOMyYeHUs dNeKTpo-
NPOBOOHOIO Cri0sl, BO3MOXHbIE€ pPeLUeHUs OS5 MOBbILWEHUS 3NeKTPOnpoBOA-
HOCTMW.

KrnitoueBble croBa: MUKPOCTPYKTYpa, XONOoAHOEe HanblfieHne, 3neKTpo-
NPOBOAUMOCTb, KOMMO3MWT.

n. 8. bubnuorp.: 6 Ha3B..

BukoHaHO gBoeTanHe [OCRigKEHHST MIKPOCTPYKTYpu 3paskiB, 3pobne-
HUX i3 CKronsacTuka i ByrnensacTuka 3 MoslinweHo efiekTponpoBigHICTIO.
3paskm oTpuUMyBanu LNAXOM XOSI04HOro HanureHHs metany (Migb i antomi-
Hin) Ha NnonepeaHbLO NPOCOYEHU KOMMNO3UTHUIA MaTepian. [JocnigpKeHHs npo-
BOOMMOCHA 3 BUKOPUCTAHHAM OMTUYHUX | €NEeKTPOHHMX MikpockoriB. [1poaHa-
ni30BaHO KOpensauito MK enekTponpoBIAHICTIO MaTepiany i CTPYKTYPOIO enek-
TponposigHoro wapy B matepiani. OnucaHo ocHOBHI Nnpobnemu BUpobHMLUTBA
| TEXHONOrIT, MOXNUBI pilLLEHHA ANSA NiABULLEHHSA €NeKTPOonpPOoBIAHOCTI.

KritouoBi croBa: MIKpOCTPYKTypa, XONnoAHe HarnuieHHs, enekTponpo-
BiOHICTb, KOMMO3MWT.

In. 8. bibniorp.: 6 Ha3B

In work, a two-stage study of the microstructure of samples, made from
Fiberglass and carbon fiber with improved electrical conductivity, is made.
Samples were obtained by cold spraying of metal (copper and aluminum) on-
to a pre-impregnated composite material. Study was made by using optical
and electron microscopes. The correlation between an electrical conductivity
of a material and a structure of an electrically conductive layer in a material is
discussed. The main problems in production and technology, possible solu-
tions for increasing an electrical conductivity are described.

Key words: experimental research, metal spraying on pre-preg, cold
spray, composite materials.

Fig. 8. Bibliogr.: 6 sources



