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Mangadyk B.E. O6 akcnnyaTtauMoHHOM 6€30MacHOCTU KOHCTPYKLMOHHbIX
MaTepuanos Npn COBMECTHOM AeUCTBUN PakTOPOB (PYHKLMOHNUPOBAHUA TEX-
Hu4yecknx obwektoB / B.E. MNangayyk, A.B. KoHgpaTtees, A.B. YecHokoB // Bo-
MNPOCbl MPOEKTUPOBaHUS U NPOU3BOLCTBA KOHCTPYKUMW neTaTesibHbIX anna-
paTtoB: cb. Hay4. Tp. Hau. aspokocm. yH-Ta um. H.E. JKykoBckoro «XAWM». —
Bein. 3 (87).— X., 2016. - C. 7 - 18.

[MpoBegeH aHanu3 COCTaBMAKOLWMX IKCNyaTauynoHHOM 6e3onacHoOCTU
KOHCTPYKUMOHHbIX MaTepuanoB TeXHUYeCKMX OOBbEKTOB KaK MokasaTtenew,
obecneynBaroLLnX NX 3aLLMLLEHHOCTb OT BO34ENCTBUSA HEraTUBHbIX (0akTOpPOB
cpenbl aKkcnnyatauun getanu, Npefonpeaensiowyo ee Hecylly cnocob-
HOCTb. [MpeanoXxeH BapuaHT rMNOTETUYECKOro NoaxoAa K KOHCTPYMPOBaHWUIO
MaTemMaTU4Yeckon MOAENN, ONUChIBAOLLEN B3aMMHOE BIUAHWE OBYX HEratme-
HbIX DaKTOPOB cpenbl AKCnryaTaumMm getanm n3 KOHCTPYKLUMOHHOrO mMaTtepu-
ana, OCHOBaHHbI Ha Mofere-aHanore, OnMUCbIBaloLWEen HECYLLy Cnocob-
HOCTb MPAMOYrOfibHOW M30TPOMHOW MNIACTUHbI NPU OEUCTBUM KPUTUYECKUX
HaNpPsXKeHUM CxXaTusi U COBUra Kak ByX He3aBMCUMbIX pasfinyHbIX (pakTopoB.

KntoueBble cnoBa: skcnsiyataumMoHHass 6e30nacHOCTb, KOHCTPYKLMOH-
Hble MaTepuansl, akTopbl cpeabl aKcnnyaTaunm.

Un. 2. Tabn. 2. bubnuorp.: 23 Ha3B.

[MpoBedeHO aHani3 cKknagoBuX eKcrnyaTtauinHol Be3nekn KOHCTPYKLUin-
HUX MaTepianiB TEXHIYHMX OB'EKTIB SIK NOKa3HWKIB, WO 3abeaneyvyoTb IX 3a-
XULLEHICTb Bif BNNUBY HeraTMBHUX (pakTopiB cepedoBuLLa ekcnnyaTauil ge-
Tani, Wo 3yMOBJIOE 1l HECYy4Yy 34aTHICTb. 3anponoHOBaHO BapiaHT rinoTeTuy-
HOro nigxo4y OO0 KOHCTPYKOBAHHA MaTteMaTU4HOI MoAeni, WO OnUCye B3aEM-
HUW BMAUB OBOX HeraTMBHMX YMHHUKIB cepefoBuLla ekcnnyartauil getani 3
KOHCTPYKLINHOro Martepiasnly, OCHOBaHUN Ha Mofesli-aHanosi, gka onucye He-
Cydy 34aTHICTb MPAMOKYTHOI i30TPOMHOT NIIACTUHN NPU Ail KPUTUYHUX Hanpy-
XX€Hb CTUCKAHHS Ta 3CYyBY K [BOX He3asieXHUX Pi3HUX pakTopis.

KnroyoBi cnoBa: ekcnnyaTauiiHa 6e3neka, KOHCTPYKUiNHI MaTepianu,
doakTopu cepeaoBuLLa ekcnyaTtauil.

In. 2. Tabn. 2. bibniorp.: 23 Ha3Bu

The analysis of the components of the operational safety of construction
materials of technical objects as the parameters to ensure their protection
from the effects of adverse environmental factors, which predetermine load-
bearing capacity. A variant of a hypothetical approach to the construction of a
mathematical model describing the mutual influence of two adverse
environment factors of details from the construction material operation, based
on a model-analogue describing the bearing capacity of rectangular isotropic
plate under the action of the critical stress of compression and shear as the
two independent different factors is offered.

Keywords: operational safety, construction materials, exploitation
environment factors.

Fig. 2. Table 2. Bibliogr.: 23 sources
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YOK 629:7.002:658.5

Koutoba A.A. dopmumpoBaHmne kputepusa addeKkTMBHOCTN NPOEKTUPOBA-
HUA KOHCTPYKLUMW rpaxgaHCKMX CaMosSieTOB U3 MOSIMMEPHbIX KOMMO3UTOB Ha
aTane Bblbopa mx coctaBa / A.A. Koutoba // Bonpocbl npoekTupoBaHMa ©
NPOmn3BOACTBA KOHCTPYKUWW neTaTefibHbIX annapartoB: ¢b. Hayd. Tp. Haud,
aspokocM. yH-Ta um. H.E. XKykosckoro «XAW». — Bein. 3 (87).— X., 2016. —
C. 19 - 31.

Ha ocHoBe npoBeAeHHOro KOMMMAEKCHOro aHann3a o60CHOBaH KOHLEen-
TyarnbHbI/ NOAX04 K POPMUPOBAHNIO KOMIMITEKCHOIO Kputepus agoPeKTUBHO-
CTN NPUMEHEHNSA NONIMMEPHbBIX KOMMO3ULMOHHBLIX MaTepManos Ha aTane npo-
€KTUPOBaHUS U KOHCTPYMPOBAHUS arperaTtoB CaMosSieTHbIX KOHCTPYKUNIA, pe-
ann3oBaHHbIN MHOroypoBHEBOW cxeMon. [1nga aTana Bbibopa cocTtaBa nonu-
MEpPHOro KOMNO3uTa nosyyYeHbl aHanUTU4ecKne 3aBUCUMOCTUN OT BXOASALLMNX
napamMeTpoB, HanpaBfeHHbIe Ha NpoBeAeHNe NpeaBapuUTeNnbHOro NPOrHo3a
00bemMoB NpUMeHeHns aPEKTMBHOIO CocTaBa KOMMNO3nTa B 3aBUCUMOCTUN OT
BO3MOXHOCTEN OTEYECTBEHHOWN OTPAChM.

KrniroueBble cnoBa: kputepumn apekTMBHOCTU, NPOEKTMPOBAHNE aBna-
KOHCTPYKLUMIA, NOSIMMEPHbIE KOMMO3ULMOHHbIE MaTepuansl, atan Bblbopa co-
cTaBa.

Wn. 1. Tabn. 1. bubnuorp.: 19 Hass..

Ha ocHoBi npoBegeHOro KOMMNEKCHOro aHanisy obrpyHToBaHO KOHUen-
TyanbHUM Nigxiga 0o popmyBaHHA KOMMIEKCHOIO KpUTEPito epeKTUBHOCTI 3a-
CTOCYBaHHS NOSIIMEPHUX KOMMO3ULIMHUX MaTepiasiB Ha eTani NPOEeKTYBaHHS i
KOHCTPYIOBaAHHA arperaTiB NiTakoBUX KOHCTPYKUiN, peanizoBaHun GaraTopis-
HeBOI cxemoto. [1nsa eTany Bubopy cknagy noniMepHoOro KOMnosuTta oTpumMaHo
aHaniTM4Hi 3aneXHoCTi Big BXiAHMX napamMeTpiB, CNPAMOBaHi Ha NpoBeaeHHs
nonepeaHbLOro NPorHo3y obcsAriB 3aCToCyBaHHA e(PEKTUBHOMO CKragy KoMmo-
31Ta 3anexHo Bif MOXITMBOCTEN BITYNIHAHOT ranyai.

Knou4oBi cnoBa: kputepin eoeKTUBHOCTI, NPOEKTYBaHHA aBiaKOHCTPY-
KU, NONiMepHi KOMMNO3WULiNHI MaTepiann, eTan BMbopy cknagy.

In. 1. Tabn. 1. bibniorp.: 19 Ha3B

On the basis of a comprehensive analysis of grounded conceptual ap-
proach to the development of integrated criterion of efficiency of application of
polymeric composite materials at the stage of design and construction units of
aircraft structures, implemented a multi-level scheme. For the selection phase
polymer composite composition obtained analytical depending on the input
parameters, aimed at carrying out a preliminary forecast of the volume of the
effective application of the composite structure, depending on the capacity of
the domestic industry.

Keywords: criterion of efficiency, design the design of aircraft struc-
tures, polymer composite materials, the composition of the selection stage.

Fig. 1. Table 1. Bibliogr.: 19 sources
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anpadyk A.B. AHanus peanusyemoro nosid gornycka npu OUCKPeTHOM
coenHeHMn o0osioykM obTekaTens fertaTtenbHOro annapata C BXOAHbIM
wnaHroytom / A.B. MNangadyk, T.IN. HaboknHa // Bonpockl NpoekTUupoBaHus U
Npon3BOACTBA KOHCTPYKUMW neTaTefibHbIX annapatos: cb. Hayy. Tp. Hau.
aspokocM. yH-Ta um. H.E. XXykosckoro «XAW». — Bein. 3 (87).— X., 2016. —
C. 32 - 40.

[MpuBeoeHa meToamka onpeneneHus rnonsa gonycka, KoTopoe peanusy-
eTCcH BCreacTBMe OTKITIOHEHUST pearnbHOro KOHTypa OT TEOPETUYECKOTO KOHTY-
pa 060fI04KM KOMMNO3UTHOro obTekatensa neTaTenbHOro annaparta npu ero
COeaMHEHMN CO BXOLHbIM LUMAHroyToM BUMHTaMu. NpoBeaeHo cpaBHEHWE Mo-
nga gonycka ¢ aHanorMyHbIM KreeBbliM coeanHeHnem. okasaHo, 4To coeau-
HeHue LnaHroyta ¢ 060Mno4YKON BMHTAMM MOXET okasaTbCsl bonee adhdek-
TMBHbIM NPU paunOHanbHOM KOMMYECTBE BUMHTOB, OAHAKO MNpPW OOCTATO4YHO
BoNbLWOM UX KONMMYECTBE peanu3yemMoe rnone gornycka byaet npakTuyecku
OANHAKOBbIM.

KnioyeBble crnoBa: npoekTupoBaHNE aBMAKOHCTPYKLMNA, NOSIMMEpPHbIE
KOMMO3ULMOHHbIE MaTepuarnbl, AUCKpPeTHOe coeanHeHne obonoyvkn, obTeka-
Tenb neTaTenbHOro annapara, BXO4HOW LWNAaHroyT, none gonycka.

n: 3. bubnuorp.: 9 Ha3B.

HaBegeHo MeToAMKY BWM3HAYEHHS Monsa OOMycKy, ke peani3yeTbCs
BHaCNiJOK BiAXUIIEHHS pearibHOro KOHTYpY Bif TEOPEeTUYHOro KOHTYypy o60-
FNIOHKM KOMMO3UTHOro 0OTiYHMKA MNiTanbHOro anapara npu Noro noeaHaHHi 3i
BXiAHUM LUMNAHIOYTOM rBUHTaMu. [NpoBeneHO MNOPIBHAHHS MNONs AOMYCKY 3
aHarnoriyHMm knenosmm 3'egHaHHAM. [MokasaHo, WO 3'egHaHHA LWnaHroyTta 3
0OOSIOHKOK IBMHTAMU MOXE BUABUTUCA BiNnbll e(PeKTUBHUM Npu pauioHanb-
HIN KiSTbKOCTI FBMHTIB, O4HAK NpW OOCUTb BENUKIN X KiSIbKOCTI peani3oBaHe
none gonycky 6yae npakTMYHO O4HaKOBUM.

Knwo4oBi crnoBa: npoekTyBaHHA aBiaUiMHUX KOHCTPYKUiN, MOniMepHi
KOMMO3WLUiNHI MaTepianu, AUCKpeTHe 3'eaHaHHSA 0O0MNOHKK, OBTIYHUK MiTanb-
HOro anaparta, BXi4HWM LWNaHroyT, none JOMNycCKy.

In. 3. Bi6niorp.: 9 Ha3B

The article describes the methods of determining the tolerance, which is
realized as a result of the deviation of the real contour from the theoretical
contour of the composite fairing shell of the aircraft when it is connected to
the input frames with screws. Tolerances was compared with the same
adhesive bond. It's shown that the connection of the frame with shell by
screws may be more efficient at rational quantity of screws, but at a
sufficiently large number of them realized the tolerance zone will be
practically identical.

Keywords: the design of aircraft structures, polymer composites,
compound, discrete shell fairing of the aircraft, the input frame, the tolerance
field.

Fig. 3. Bibliogr.: 9 sources
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UDK 621.735

Tsukanov R. U. Transport Category Airplane Center-Of-Gravity Shift
Mathematical Simulation Accounting Fuel Trim Transfer / R. U. Tsukanov //
Bonpocbl npoektMpoBaHna 1 Npon3BOACTBa KOHCTPYKUMIK neTaTeribHbIX an-
napatoB: cO. Hayy. Tp. Hau. aspokocMm. yH-Ta um. H. E. XXykoBckoro « XAWU». —
Bein. 3 (87). — X., 2016. - C. 41 - 53.

Fuel trim transfer schemes known from the foreign practice are ana-
lyzed; and recommendations are given to choose the most reasonable from
them for implementation in domestic aviation.

Mathematical model has been developed for CG position numerical
simulation of airplane with swept-back wings, which keeps fuel both in wings,
and in fuselage tanks, in the process of fuel utilization at specified pitch an-
gles, taking into account fuel trim transfer. By means of comparison with
known CG position graphs, adequacy of developed mathematical model is
shown

Keywords: center-of-gravity, CG position, fuel system, fuel trim trans-
fer, trim tank.

Fig. 8. Bibliogr.: 10 sources

[MpoaHanuanpoBaHbl U3BECTHbIE U3 3apybexXHOW MPaKTUKM Cxembl ba-
NAHCMPOBOYHOM MepeKkayku TornnmBa W [aHbl pekoMeHZauun no BblIbOpy
Hanbonee pauMoOHanbHOW U3 HUX OS5 BHEAPEHUS B OTEYEeCTBEHHOM aBMauuu.

PaspabotaHa maTematnyeckas mogenb ANS YMCIIEHHOro MogenmpoBa-
HUA nonoxeHus LIM camonérta co cTpenoBngHbIM KPbIfiloM, Y KOTOPOro Tor-
NNBO pa3MeLLEHO KaK B KPbIIbEBbIX, TaK U (pro3ensikHbix 6akax, no mepe ero
BbIpaboTKM Ha 3aaHHbIX yrfiax TaHraxa ¢ ydéTtom H6anaHCcMpoOBOYHOW nepe-
Kayku Tonnmea. MNyTémM cpaBHEHUS C N3BECTHLIMU rpaconkamMmn LEHTPOBKU MO-
KasaHa afekBaTHOCTb pa3paboTaHHOM MaTeMaTU4eCKoOn Moaenn.

KrntoueBble crnoBa: LeHTp Macc, LeHTpoBKa, TonnMBHas cuctema, b6a-
NaHCMPOBOYHas nepekayka Tonnmea, 6anaHcMpoBOYHbIN Hak.

n. 8. bubnuorp.: 10 Ha3B.

[MpoaHanizoBaHo BigOMiI i3 3apybiXHOI NpakTUKM cxemn BGanaHcyBasb-
HOro nepekadvyBaHHsS MNanuBa Ta NOAAHO pekoMeHgauil woao BuMbopy Hau-
GinbLU pauioHanbHOT 3 HUX AN1S BTINEHHS Y BITYN3HAHIN aBiauii.

Po3spobneHo maTematnyHy moenb Ons YACMOBOro MOAESOBaHHSA Mo-
NOXEHHS LEeHTPY Mac nitaka 3i CTPIIOBUAHUM KPUMOM, Y SIKOro nasninBo pos-
MILLLEHO SIK Y KpUITOBUX, TaK i oro3ensKHUX Bakax 3anexHo Big NOTOYHOro pi-
BHS ManuBa Ha 3aaHUX KyTax TaHraxy i3 ypaxyBaHHAM OanaHcyBasibHOro
nepekayyBaHHa nanuea. LUnaxom nopiBHAHHA i3 BigoMumu rpadikamm
LleHTPYBaHHSA NOKa3aHO afekBaTHICTb po3pobreHol MaTemaTUYHOI Moaeni.

Knio4yoBi cnoBa: LEHTp Mac, LEHTpyBaHHs, NanuBHa cuctema, 6a-
naHcyBanbHe nepekavyBaHHs nanvea, 6anaHcyBanbHui 6ak.

In. 8. Bibniorp.: 10 Ha3B
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YK 629.762

KongpateeB A.B. Knaccudukauma metogos noBbIlLEHUS MaHEBPEHHO-
CTn aBnaumoHHoro soopyxeHusi / A.B. KoHgpatees, A.FO. lMNMawyk // Bonpochbl
NPOEKTUPOBAHUS N NPOM3BOACTBA KOHCTPYKLNKM NeTaTesbHbIX annapaTtos: c6.
Hayd. Tp. Hau. aspokocMm. yH-Ta M. H.E. XXykoBckoro «XAW». — Bein. 3 (87) —
X., 2016. — C. 54 — 66.

[Mpn npoBedeHUM MccCrenoBaHUs YCTAHOBMEHO, YTO Ha CErogHALHUN
AeHb cywecTByeT 60MbLLIOe KONMMYECTBO METOAOB NOBbLILLEHUS MAHEBPEHHO-
CTW NneTaTesibHbIX annapaTtoB. Bce pacCcMOTpeHHbIE METOAbl MMEKOT Kak rpe-
nMyLecTBa, Tak U HegoctaTku. PaspaboTaHa knaccudukaumss METO4o0B Mo-
BblLLIEHNSI MAHEBPEHHOCTU N NPOBEAEH aHaNU3 UX KAYeCTBEHHbIX XapaKTepu-
cTuk. JaHHasa knaccudukaums gaéT BO3MOXHOCTb BblAENUTbL NpenmyLLecTBa
N HeJoCTaTKN OTAeSIbHbIX METOLOB M UX KOMOMHALUMIW, YTO NO3BOMSET onpe-
aenatb Hanbonee npMemnemMbln METOL UK KOMBUHaLUKUIO MeTOA0B ANA pas-
nn4yHbIX J1A B 3aBUCMMOCTU OT TpeboBaHUK, NpeabsBnsaeMblX K HAM.

KniouyeBble crnoBa: netaTtesfibHbIM annapaT, MaHEBPEHHOCTb, MeTOAbI
NOBbILLIEHNS MAHEBPEHHOCTU, CTENEHb NPOAOSIbHON CTaTUYECKON YCTOMYMBO-
CTW, yNpasnstoLmne cunol.

Nn. 13. bubnuorp.: 11 Ha3B.

Mig yac npoBegeHHA OOCNIOXEHHS BCTAHOBMNEHO, WO HA CbOrOAHILLHIN
AEeHb ICHYE BesiMKa KifibKiCTb MeTOoAiB NiABULLEHHS MaHEeBPEHOCTI NiTanbHUX
anapartis. YCi po3rfgHyTi MeToam MatoTb SK nepeBaru, Tak i Hegoniku. Po3po-
6neHo knacudpikauito MeToAiB NiABULLEHHS MaHEeBPEHOCTI Ta NpoBeAeHO
aHania Ix aKiCHMX xapakTepucTtuk. Taka knacudikauis gae MOXNUBICTb BUA-
NUTW NepeBarn i Hegoniku OKpeMux MeToAiB i IX kombiHauin, WO O03BONSeE
BU3Ha4yaTu HambinbLl NPUMHATHUA MeTod abo kombiHauito mMeToaiB aAns pis-
HuX J1A 3anexHo Big BUMOT, O CTaBNATLCSA 40 HUX.

KnroyoBi cnoBa: nitanbHM anapaTt, MaHEBPEHICTb, MeToau nNiaBu-
LLIeHHA MaHEeBPEHOCTI, CTYMiHb NO340BXHbOI CTATUYHOI CTINKOCTI, KepyBarbHi
CUnu.

In. 13. Bi6niorp.: 11 Ha3B

In the course of the study found that today there are a number of
methods to improve the maneuverability of aircraft. All the above methods
have both advantages and disadvantages. In this paper, a classification of
methods of increasing maneuverability and the analysis of their qualitative
characteristics. The developed classification allows one to identify the
advantages and disadvantages of individual methods and their combinations,
which allows to determine the most appropriate method or combination of
methods for different aggregates depending on the demands placed on them.

Keywords: aircraft, maneuverability, methods to improve
maneuverability, the degree of longitudinal static stability, control forces.

Fig. 13. Bibliogr.: 11 sources
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KypeHHoB C.C. HanpshkeHHOe COCTOSIHME CUMMETPUYHOIO KreeBoro
coefiHeHus. Ynpyronnactuyeckasas Mogenb gedopmupoBaHus knes /[
C.C. KypeHHos, [0.0O. banaH4yyk. - Bonpocbl npoekTnpoBaHus u npousBoa-
CTBa KOHCTPYKUMM neTaTenbHbiX annapaTtos: cb. Hayy. Tp. Hau. aspokocwm.
yH-Ta um. H.E. JKykoBckoro «XA». — Bein. 3 (87). — X., 2016. — C. 67 — 73.

[Mony4yeHo aHanUTUYecKoe pelleHue 3adadn No HaxXOoXOEHWUIO Hanps-
XEHHO-AedOpPMUPOBAHHOIO COCTOSHUA KreeBoro coeaunHeHus. Paccmatpu-
BaeTCs CUMMETPUYHOE COeMHEHNE, B KOTOPOM 06a Hecywmux Criosi UMeT
OAMHAKOBYIO XXECTKOCTb Ha pacTshkeHue-cxatme. Bo BHyTpeHHen obnactu
CKNenKun Krnen paccmaTpmBaeTca Kak ynpyroe Tesfo, a y KpaeB CoOeANHEHNs —
Kak nnactudeckoe. Pasmep obnactu nnactudeckon pedopmaumm Knes
onpegensdeTca M3 noslydeHHoro B paboTe TpaHCUEHOEHTHOro ypaBHEHUS.
PeweHa mogenbHas 3agayva. OBHapyXeHo, YTO MakcuMmarbHble CABUIOBbIE
AedopmMaunm B cCoeMHEHUN Marno 3aBUCAT OT ONNHbI coeanHeHus. Nokasa-
HO, YTO BO3HMKHOBEHME NSiacTUYeCcKux gedopmanmm B Krnee y KOHLOB coeau-
HEeHUs! 3HAYUTENBHO NOBbLILWAET HECYLLYYIO CMOCOBHOCTb COeANHEHNS.

KniouyeBble cnoBa: KrneeBoe COeMHEHNE, HaNpPsXKeEHHOE COCTOSAHME,
aHanuTn4yeckoe pelleHue, ynpyronnactmyeckas gedopmaums.

Nn. 5. bubnuorp.: 6 Ha3B..

OTpumMaHo aHaniTUYHUM PO3B'A30K 3a4aui 3i 3HAXOMPKEHHSA HAMpPY>XeHo-
AedopMOBaHOro CTaHy KremoBoro 3'efHaHHs. Po3rnagaetbca cumeTpuyHe
3'eQHaHHs, B AKoMy 06uaBa 30BHILLHIX LWapa MaloTb OAHAKOBY XXOPCTKICTb Ha
PO3TArHEHHSA-CTUCHEHHSA. Y BHYTPILLHIA 0BnacTi CKIenkn Krnen posrnsagacTbes
SK MPY)XHE TiNo, a y KpaiB 3’€4HaHHsA - sK nnactudHe. Po3mip obnacTi nnac-
TUYHOI gedhopmadil Knew BU3HAYaeTbCA 3 OTPUMAHOro B poboTi TpaHCcueH-
AEHTHOro piBHAHHSA. Po3B’a3aHO MoernbHy 3agadvy. BussneHo, wo makcuma-
NbHi 3CyBHI Aedopmauii B 3'egHaHHi Mano 3anexaTb Big AOBXUHU 3’€QHaHHSA.
[Toka3aHo, WO BUHUKHEHHSA NNacTUYHUX aedopMauin B Knel y KiHUiB 3'€aHaH-
HA 3HAYHO MiABULLYE HECYYY 30aTHICTb 3'€QHaHHA.

Knro4oBi cnoBa: knenose 3'€HaHHs, HanpyXeHnn cTaH, aHaniTM4H1n
PO3B’A30K, NPYXHO-NNacTnyHa gedopmadis.

In. 5. Bibniorp.: 6 Ha3B

Analytical solution of the problem of finding the stress-strain state of
the adhesive bond obtained. We consider a symmetric compound in which
both of the layers have the same stiffness in tension compression. In the in-
ner region adhesive bonding is considered as an elastic body, and at the
junction edges - like plastic. Plastic deformation field size is determined from
the resulting adhesive in the transcendental equation. Model problem is
solved. It was found that the maximum shear strain in conjunction little de-
pendent on the length connection. It is shown that the occurrence of plastic
deformation in the adhesive at the ends of the compound greatly increases
the bearing capacity of the compound.

Keywords: adhesive bonding, the state of stress, analytical solution,
elastic-plastic deformation.

Fig. 5. Bibliogr.: 6 sources
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YOK 629.735.3:629.7.025.11

domunyes. NMN.A. MeTog pacyeTa WHTEerpanbHbIX CUMOBbLIX (QaKTOpPOB
BAOSIb pa3mMaxa Kpbifia 60MbLUoro yannHeHMst Ha pexnmMax noneta camorneTa
| TLA. ®omunyeB, C.®. MaHaswk // Bonpocbl NpoOeKkTUpoBaHUA WU
NPOM3BOACTBA KOHCTPYKUWMIM neTaTenbHbiX annapatoB: ¢b. Hayy. Tp. Hau.
aspokocMm. yH-Ta uMm. H.E. Xykosckoro «XAW». Bein. 3 (87). — X., 2016. —
C. 74 -82.

[MpennoxeH MeTon pacyeTa MHTErpasnbHbIX CUITOBbLIX (PpakTOpoB BLOSMb
pasmMaxa Kpbifia 60nbLIoro yannHeHMs B 3aBUCMMOCTM OT Beca camorseTa U
TONnMBa, neperpyskn U CKOPOCTHOro Hanopa. Metong pacyeTta nossonder
YCKOPUTb onpegeneHne nonepeyHblX Cum, uarnbarowmx n KpyTawmx MOMeH-
TOB BAOJSIb pasmaxa Kpblfla Ha pasnnyHbIX pexmnmax TUNnoBoro noneta, no Ko-
TOpbIM npeanonaraeTca aKcnnyataums paccMaTpuBaemMoro fetaTenbHOro
annapara.

KnioueBble crnoBa: Harpysku, Kpbiiio 60MbLIOro yasiMHeHUs, nonepeuy-
Hasa cuna, n3rmbaroLmnin MOMEHT, KPYTALLIMA MOMEHT.

nn. 3. bubnuorp.: 14 Ha3B.

3anporoHOBaHO MeTOoZ PO3paxyHKy iHTerpasibHMUX Cunosux OakTopis
y300BX pO3Maxy Kpura BEenMKOro nofoBXEHHSA 3anexHo Bif nepeBaHTaXKeH-
HA, WBWAKICHOro Hanopy, Baru fitaka i nanuea. Metoq po3paxyHKy 403BOSISIE€
NPUCKOPUTU BU3HAYEHHS NOMNEPEYHUX CUM, 3rMHaNbHUX i KPYTHUX MOMEHTIB
y300BX po3Maxy Kpura Ha pisHMX pexumMax TUNOBOro rnosnboTy, 3a SKUMU ne-
penbavaeTbcsa ekcnnyaTauia nitanbHoro anapara.

Knio4yoBi crnoBa: HaBaHTaXeEHHS, KPUIO BEMNUKOrO NOLOBXEHHS, norne-
peyHa cuna, 3arMHanbHUMU MOMEHT, KPYTHUA MOMEHT.

In. 3. BiGniorp.: 14 Ha3B

The method of calculation of integral power factors along the wingspan,
depending on the overload, speed, altitude, aircraft and fuel weights. The cal-
culation method allows to accelerate the definition of shear forces, bending
and torsional moments along the span of the wing on the various modes of
flight model, which is supposed to exploitation of the aircraft.

Keywords: loading, high aspect ratio wing, shear force, bending
moment, torsional moment.

Fig. 3. Bibliogr.: 14 sources
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Y[OK 621.452.2

Kapacuk E.B. MeTannokepammyeckme nokpbITUS B XXUOKOCTHbIX pPaKeT-
HbIX aBuratenax (o63op) / E.B. Kapacuk, A.H. CumbupkuHa, A.M. lNotanos //
Bonpockl npoekTnpoBaHna 1 NpomM3BoACTBa KOHCTPYKUMA neTaTernbHbIX an-
napatoB: c6. Hayd. Tp. Hau. aspokocm. yH-Ta um. H.E. XKykoBckoro « XAU». —
Bein. 3 (87) — X., 2016. — C. 83 — 90.

[MpoBeageH aHanni3 NepcrnekTUBHbLIX COCTaBOB MeTarsiokepaMnyecKmx
MNOKPbITUIA AN XUOKOCTHLIX pakeTHbIX Asuratenen. CoenaH BbIBO4 O TOM,
4YTO Hanbonee 3PPEKTUBHLIMU MO TEXHNKO-3KOHOMUYECKUM U 3KCMyaTaum-
OHHbIM CBOMCTBaM SIBMAIOTCS peakuMOHHOCNEKaeMble W peakuMoHHOOTBEp-
XOaemble 3aluUTHble MOKPbITUS, KOTOpPble HAHOCATCA Ha MeTasnsl MeTo4OoM
LUNMKEPHOW TexHosornn. B kadecTse maTtepuana ans NM3HOCOCTONKUX NOKPbI-
TUA XOPOLLO 3apekoMeHaoBann cebs 9aBTEKTUYECKME ChniaBbl HA HUKENEBOW
ocHoBe cuctembl Ni-Cr-Si-B. Hanbonee pacnpocTpaHeHHbIM cnocobom no-
BbILLEHNS NX N3HOCOCTOMKOCTUN SIBASIETCS CO34aHME KOMMO3ULUMOHHbLIX MaTe-
puanos nNytTemM BBeAEHUS yNpoyHsowWwmnx gobasok B BUae kapbmaos, 6opnaos
N HATPUOOB NepexoHbIX MeTaNoB.

KnioyeBble cnoBa: MeTannokepaMnyeckme nokpbITUA, LWIIMKEP, U3HO-
COCTOMKOCTb, 3BTEKTUYECKNE CMaBbl, yNpoYHsaoWwme aobasku.

MpoBeneHo aHania NepcnekTMBHUX CKNadiB MeTariokepamivyHux no-
KPUTTIB ONS PIOVUHHUX PaKeTHUX AOBUIYHIB pakeT KOCMIYHOIO MNPU3HAYeHHS.
3pobneHo BUCHOBOK Mpo Te, WO Hambinbw edekTUBHUMU 3a TEXHIKO-
€KOHOMIYHUMW Ta eKcrnnyaTauinHMMK BNacTUBOCTAMMU € peakLUiMHOCMIKIMBI Ta
peakuinHOTBEPAHI 3aXMCHI MOKPUTTHA, SKIi HAHOCATBCA Ha MeTanm MeTo4oM
LUSTIKePHOT TexHonoril. Ak maTepian Ansa 3HOCOCTIMKUX NOKPUTTIB Aobpe 3ape-
KomeHayBanu cebe eBTEKTMYHI cnnaBu Ha Hikenesin ocHoBi cuctemmn Ni-Cr-
Si-B. HannowwupeHiwmm cnocobom niaBULLEHHS TX 3HOCOCTINKOCTI € CTBOPEH-
HA KOMMNO3ULUIMHMX MaTepianiB WAAXOM YBEAEHHS 3MiLHIOOYMX 400aBOK y BU-
rnsai kapb6igis, 6opuais i HITPUAIB NepexigHMX MmeTanis.

KnroyoBi cnoBa: meTtanokepamiyHi NOKpUTTS, WNiKep, 3HOCOCTINKICTb,
€BTEKTUYHI Ccnnasu, 3MiLHIOYI 00aBKK.

The analysis of the promising compounds metal coating of rocket en-
gines for space applications. It is concluded that the most effective technical,
economic and operational characteristics are the reaction-sintered and the
reaction-curable protective coatings applied to the metal using slurry technol-
ogy. As a material for wear-resistant coatings have proven themselves eutec-
tic Nickel-based alloys of the system Ni-Cr-Si-B. The most common way to
increase durability is the creation of composite materials through the introduc-
tion of reinforcing additives in the form of carbides, borides and nitrides of
transition metals.

Keywords: cermet coatings, slurry, endurance, eutectic alloys, rein-
forcing additives.
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YK 629.138.6.001.12

bbiukoB A.C. IameHeHne ¢a3oBoro coctaBa npu hopMmMpoBaHMN MO-
HOCMOWHbIX WOHHO-MNSTa3MEeHHbIX TUTaHOBbIX MokpbiTUK / A.C. bbiykoB // Bo-
NPOCbl NPOEKTUPOBAHUA N NPOU3BOACTBA KOHCTPYKUUW neTaTesibHbIX anna-
paToB: €6. Hayy. Tp. Hau. aspokocMm. yH-Ta umMm. H.E. XKykoBckoro «XAU». —
Bein. 3 (87).— X., 2016. — C.91 — 98.

[MpoBeaeH aHanu3 nameHeHUs pasoBOro cocraBsa creynanbHbIX N3HO-
COCTOMKMX MOHOCHIOMHbBIX WOHHO-MMNAa3MEHHbIX TUTAHOBbLIX MOKPbITUN. [1oKa-
3aHO, 4YTO (POpPMMPOBaHME ITOrO TUMA NOKPbLITUA NPOUCXOANT B COOTBETCTBUMU
C AmarpamMmomn cocTosiHuA. lNoBbileHWe AaBneHna a3oTa nNpyv BO34euCTBUU
Ha NOBEepPXHOCTb Mna3mbl Ti NpuBoauT K obpasoBaHuto asbl O-TiN; €-TioN ¢
TeTparoHanbHon peweTkon n O-TiN dasbl ¢ pewweTkon Tnna NaCl. YcraHos-
neHo, 4to a-Ti mmeeT OEeCTEKCTYPHbIN XapakTep Mpu HU3KOM OMOPHOM
HanNPs>KeHUU, yBeNMyeHne HanpspkeHus NpuBoanT K OOQHOKOMMOHEHTHOM TeK-
ctype (1011), MIHTEHCMBHOCTb KOTOPOW 3aBUCUT OT TOJILLMHbLI MOKPbLITUSA.

Knro4yeBble crnoBa: MOHOCMOMHbIE MOHHO-MMNAa3MeHHbIE MOKPbITUSA, (ha-
30BbI/ cOCTaB, OPMMPOBaHME HUTPpUAA TUTaHa, doasbl BHELPEHUS.

n. 3. bubnuorp.: 9 Ha3B.

[MpoBeneHo aHani3 3aMiHM (pas3oBOro ckragy crneuianbHUX 3HOCOCTIMKUX
MOHOLLAPOBMX iOHHO-MNA3MOBUX TUTAHOBUX NOKPUTTIB. [lokasaHo, wo dgop-
MYBaHHS LbOro TUMy MOKPUTTIB BiAbyBaeTbCA BIAMOBIAHO A0 Aiarpamu CTaHy.
[MigBULWEHHS TUCKY a30Ty Npu BNAMBI HA NOBEPXHIO nfiasmu Ti npMBOAUTbL A0
yTBOpeHHs da3n O-TiN; £-Ti2N 3 TeTparoHanbHoto peiTkoro | O-TiN asm 3
pewitkoto Tuny NaCl. YctaHoBneHo, wo a-Ti mae 6e3TEKCTYPHUIN XapakTep
NPU HU3BbKOMY OMOPHOMY HanpyXeHHi, 30iNbleHHsT HanpyXeHHs NPpMBOAUTb
A0 OQHOKOMMOHEHTHOI TekcTypu (1011), iIHTEHCMBHICTb SIKOT 3anexuTb Big To-
BLLIWHW MOKPUTTS.

Kno4yoBi cnoBa: MOHOLLApPOBiI iOHHO-MMNA3MoOBI MOKPUTTS, ¢da3oBuUM
cknag, opMyBaHHSA HITpUAy TUTaHY, oasn NPOHUKHEHHS.

In. 3. Bibniorp.: 9 Ha3B

The analysis of changing of phase composition of special wear-resistant
monolayer of ion-plasma titanium coatings is carried out. The formation of this
type of coatings goes in accordance with the phase diagram. Raising the
pressure of nitrogen when subjected to plasma surface of Ti leads to for-
mation of a phase &-TiN; €-Ti2N with tetragonal lattice and &-TiN phase with a
lattice-type NaCl. It is found that a-Ti at low reference voltage has character
without texture, the voltage increase leads to a one-component texture (1011)
and its intensity depends on the coating thickness.

Keywords: monolayer of ion-plasma coatings, phase composition, the
formation of titanium nitride, interstitial phase.

Fig. 3. Bibliogr.: 9 sources
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YK 629.7.002

Octanuyk B.B. OHepreTuka npouecca nnactndeckoro gedopmupoBa-
HUA ¢ ydeToM o0Bpa3oBaHUs NMonockl nokannsosaHHoro casura / B.B. Octan-
yyk // Bonpocbkl NPOEKTUPOBaHMA U MPON3BOACTBA KOHCTPYKLUMIA NeTaTenbHbIX
annapaTtoB: ¢b. Hayd. Tp. Hau. aspokocMm. yH-Ta um. H.E. XKykoBckoro « XAW».
— Bbin. 3(87). — X, 2016. — C 99 — 104.

PaccMoTpeHbl OCOBEHHOCTM  QHEpreTUKM npouecca nnacTu4ecKoro
AedopMmnpoBaHns ¢ yHeTom obpasoBaHns NOSIOCHI SIOKANM30BaHHOMO casura,
a Takke CMHTe3MpoBaHbl 3aBMCUMOCTU AN onpegeneHnsa notpebHon un pac-
noniaraeMon 3Heprumn, 3atpavymBaemMblx Npu kanmbposke aetanen. NokasaHo,
YTO MONHasa noTpebHasi aHeprna sBASETCS CYMMOW 3HEprum ynpyroro pe-
OpMMPOBAHUS U 3HEPrN 0Dpa3oBaHMSA U pas3BUTUSA MONOChbI agnabatunye-
ckoro casura. [lokasaHo, 4YTo, paccMmaTpuBasi pacnosiaraemMyro SHepruto B Bu-
e TOYEYHOro UCTOYHMKA CO ChepUYECKMM XapakTepoM BO3AENCTBUS, HEOD-
XO0OMMO NPUHUMATb BO BHMMaHWE, YTO OaBfieHMe 3aBUCUT OT yrina BCTpeyun
yOapHOW BOMHbI C NPENATCTBMEM: 3TO crneayeT yuuTbiBaTb NpU pacyeTe no-
TpebHOro gaBsneHus Ans peanunsaumm nonockl NNacTUYecKoro casura.

KnioyeBble crnoBa: gedopmaums, aHeprus, nonoca nokanmaoBaHHOro
casura.

Nn. 4. bubnuorp.: 2 Ha3B.

PoarnsiHyTo 0cobnuBoCTi eHepreTukn npoLecy nriacTuyHoro gedopmy-
BaHHA 3 ypaxyBaHHSM YTBOPEHHSA MOSIOCU NOKari3oBaHOro 3CyBY, a TaKOX
CUHTE30BaHO 3arnexHOCTi ANns BU3HA4YeHHA HeobOXigHOI Ta HasiBHOI eHeprin,
AKi HeobXxigHi npu kanibpyBaHHi aeTtanen. okasaHo, WO NoOBHa HeoOXxigHa
eHepria € CyMo0 eHeprii Npy>XHOro gedopMyBaHHA W eHepril YTBOPEHHA Ta
pO3BUTKY nonocu agiabatnyHoro 3cysy. [okasaHo, Wo, po3rnagaym HasBHY
eHeprilo y Burnagi pxkepena 3i cdoepnyHnumM xapakrepom ail, HeobxigHo 6paTtu
A0 yBaru, WO TUCK 3anexunTb Bif KyTa 3yCTpidvi yaoapHOI XBuUni 3 NepeLlKosoro:
Le nNoTpibHO BpaxoByBaTW NMpu po3paxyHKy HEODXIAHOro TUCKY AN peanisauii
NONOCK NNACTUYHOIO 3CYBY.

Knrou4oBi cnoBa: geopmalisi, eHeprisi, nosioca fokaniaoBaHoro 3cyBy.

In. 4. Bibniorp.: 2 Ha3Bwu

The features of the process of plastic deformation energy, taking into
account the formation of shear bands localized, and synthesized according to
specific needs and the available energy used for calibration details. Powered
that full demand of energy is the sum of the elastic deformation energy and
the energy of formation and development of the adiabatic shear band. It is
shown that, considering the available energy in the form of a point source
with the spherical nature of the impact must be taken into account that the
pressure depends on the angle of the shock waves meet with an obstacle
that must be considered in the calculation of required pressure for implement-
ing plastic shear bands.

Keywords: deformation, energy, localized shear band.

Fig. 4. Bibliogr.: 2 sources
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YK 621.456.3.034

Mangadvyk A.B. OueHka coBepLueHCTBa NpoTekaHns pabounx npoLeccos
B Kamepe CropaHus XUAOKOCTHOro peaktuBHoro asuratens / A.B. [angauyk,
C.A. MNyHTyC // Bonpocbl NPOEKTUPOBAHUSA U NPOM3BOACTBA KOHCTPYKUUN ne-
TaTtenbHblXx annapatoB: c¢b6. Hayd. Tp. Hay. a’spokocMm. YyH-Ta
nm. H.E. XKykosckoro «XAW». Bein. 3 (87). — X., 2016. — C. 105 - 110.

O6ocHOBaHa aKkTyasnibHOCTb M3YyYEeHUS MPOLECCOB B KaMepe CcropaHus
XWOKOCTHOrO pakeTHoro pfasuratena manbix Tar. OnpegeneHbl OCHOBHbIE
HanpaBfieHUs1 3KCNepUMEHTanbHbIX uccnefoBaHun. [lpegnoxeHa 3aBucK-
MOCTb AJ/IMHbI KamMepbl CrOpaHus XXUOKOCTHOIMO pakeTHOro asuraTtensa marbix
TAr u ee obvema. OnpegeneH napameTp aPPEKTUBHOCTM paboTbl (Koadhdu-
LMEHT KayecTBa) Kamepbl CropaHus XXUAKOCTHOrO pakeTHOro Asuratens ma-
nbix Tar. [NokasaHa Heob6XxoOUMMOCTb MPOBEeAEHUs psga IKCNEPUMEHTOB MO
N3Yy4YEHNIO N HADNIOAEHUIO NPOTEKAHNA NPOLIECCOB B KaMepe CropaHust Xua-
KOCTHOIO pakeTHOro Asuratensa marsbix TAr.

Kno4yeBble crnoBa: Kamepa CropaHust, XXMOKOCTHbIM pakeTHbIN OBuUra-
Tellb Manoun Taru, pacxogHblii KOMIEKC

bubnwvorp.: 7 Ha3B.

O6rpyHTOBaHO aKkTyamnbHICTb BUBYEHHSI MPOLECIB B KaMepi 3ropsiHHs
PIOWHHOrO pakeTHOro ABWUryHa Manux Tar. Bu3HayeHO OCHOBHI HanpsiMKu
eKcrnepuMeHTanbHUX gocnimkKeHb. 3anponoHOBaHO 3aeXHICTb LOBXWHU Ka-
MEpPU 3ropsiHHA PIANHHOIO PakeTHOro ABUryHa manux T4ar i ii o6'emy. BusHa-
YyeHOo napameTp edPeKTUBHOCTI poboTK (KoedilieHT AKOCTI) Kamepu 3ropsiHHA
PIAVNHHOIO pakeTHOro ABuUryHa manux Tar. lNokasaHo HeoOXiaHICTb NpoBeaeH-
HA psay eKCNepuUMEHTIB 3 BUBYEHHS | CNOCTEPEXEHHSA MPOTIKaHHA NpoLeciB B
Kamepi 3ropsiHHSA PiAMHHOIO PakeTHOro ABUryHa Manmx TAr.

Knro4oBi cnoBa: kamepa 3ropsiHHA, pigMHHUA pakeTHU OBUTYH Manoi
TAMM, BUTPATHUA KOMMIIEKC

Bibniorp.: 7 Ha3B

It was grounded that it is important to study the processes in combus-
tion chamber oflow thrust liquid rocket engine. The basic directions of exper-
imental research were defined. The relation of the length of the combustion
chamber of low thrust liquid rocket engine to its volume was proposed.The
performance efficiency parameter (quality factor) of the combustion chamber
of low thrustliquid rocket engine was determined. The necessity to carry out a
series of experiments on the study and monitoring of processes in the com-
bustion chamber of low thrustliquid rocket engine were set.

Keywords: combustion chamber, low thrust liquid rocket engine, con-
sumable complex.

Bibliogr.: 7 sources



