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YOK 629.7.002: 624.016

MeTogonorus pa3paboTku 3P PeKTNBHbBIX KOHCTPYKTUBHO-
TEXHOJTOrMYECKNX pPeLLEeHUA KOMMNO3UTHBLIX OTCEKOB aBUAKOCMUYECKON TEXHU-
KN N nx coegmHmnteneHblx y3nos. Coobwenne 1 / B.E. Nangayyk, B.A. KoBa-
neHko, A.B. KoHgpaTtbeB, M.A. LLleBuyoBa // Bonpocbkl NpOEKTUPOBaHNSA U MPo-
N3BOACTBA KOHCTPYKUMA neTaTenbHbIX annapartoB: ¢b. Hayy. Tp. Hau. aspo-
kKocMm. yH-Ta uM. H.E. XXykoBckoro «XAW». — Bwin. 1 (93).— X., 2018. —
C.7-25.

N3noxeHbl pe3yrnbTaTbl NEPBOro arana KoMnsiekca uccreaoBaHnn, 3a-
BepLeHHbIX B 2017 rogy B HauMoHanbHOM a3pOKOCMUYECKOM YHUBEPCUTETE
nm. H.E. >)KykoBckoro «XAW», cBA3aHHLIX C Hay4YHbIM obecrieyeHnem npoek-
TUPOBaHUSA N MPOU3BOACTBA KOHCTPYKLMA aBMAKOCMUYECKON TEXHUKU U3 MOo-
NMMEPHbIX KOMMO3ULIMOHHLIX MaTepuanoB. Pa3paboTaHbl HOBble MPUHLMII,
npaBuna m peanuaylolmne nx MeTodbl MPOEKTUPOBAHUA TEXHOSTOrMYEeCKUX
NpoL,eccoB NPON3BOACTBaA KOMMO3UTHbIX arperatoB aBMauOHHON N pakeTHO-
KOCMUNYECKOWN TEXHUKU N NX COEOUMHUTENbHbIX Y30B.

KrniouyeBble crioBa: TeXHONOrMs nNpov3BOACTBa, MOSIMMEPHbIE KOMIMO-
3MUMOHHbIE MaTepuarbl, aBMaUMOHHAA M PaKeTHO-KOCMUYecKad TexHMUKa,
0b0ono4YeYHble KOMMNO3UTHbIE arperaTbl, COeaUHUTENbHbIE Y3Ibl.

Nn. 10. Bubnworp.: 29 HasB.

BuknageHo pesynbtat gpyroro etany KOMMMeKcy AocnifXeHb, 3aBep-
weHmnx y 2017 poui B HauioHanbHOMY aepOKOCMIYHOMY YHIBEPCUTETI
iM. M.€. XKykoBcbkoro «XAly», noB’a3aHMx 3 HAyKOBUM 3abe3nevYeHHsM npoe-
KTyBaHHSA Ta BMPOOHMLTBA KOHCTPYKLiA aBiakOCMIYHOI TEXHIKA 3 NOSIiMEPHUX
KOMMO3ULinHKMX MaTtepianis. Po3pobneHo HOBI npuHUMnK, npasuna Ta peani-
3ytodi iX MeToan NPOEKTYBaHHSA TEXHOMOrYHMX MpoLeciB BUPOOHMLTBA KOM-
NO3UTHMX arperaTiB aBialiHOI Ta pakeTHO-KOCMIYHOI TEXHIKM Ta IX 3'eaHyBa-
NbHUX BY3niB.

Knio4yoBi cnoBa: TexHonoris BUPOBHULTBA, MOMIMEPHI KOMMO3ULiNHI
MaTepianu, aBiauinHa Ta pakeTHO-KOCMiYHa TexHika, 060NOHKOBI KOMMO3UTHI
arperaTu, 3'e4HyBasbHi BY3nu.

In. 10. Bi6niorp.: 29 Ha3B

The results of the second stage of complex researches, completed in
2017 in the National aerospace university «KHAI», related to the scientific
providing of design and manufacturing of air-space structures from polymeric
composite materials. New fundamentals, principles and techniques of
technological processes development for manufacturing of composite aircraft
and spacecraft structures and their attachment fittings have been developed.

Keywords: manufacturing technology, polymer-based composites, air-
crafts and spacecrafts, shell-type composite structures, attachment fittings.

Fig. 10. Bibliogr.: 29 sources
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YOK 629.7.02.01 — 620.22

Kapnos A.C. OcobeHHOCTM npaKkTU4ecKon peanusaumm HEKOTOPbIX
npobriemM CTaTUKMU CAOUCTbIX KOMMO3UTHLIX MaTepuanoB M KOHCTPYKUUN U3
Hux. Yactb 2. O npobnemax CTaTUKM KOHCTPYKLMA N3 CIOUCTbIX KOMMO3UT-
HbIX maTepuanos / A.C. Kapnos, M.A. lesuoBa, B.I'. CtaBuyeHko // Bonpo-
Cbl NPOEKTUPOBaHUSA N MPON3BOACTBA KOHCTPYKLUNA NeTaTenNbHbIX annapaTos:
c6. Hay4. Tp. Hau. aspokocM. yH-Ta um. H.E. XKykoBckoro «XAW» — Bbin.
1(93) - X.,2018. - C. 26 — 44.

CdopmynumpoBaHbl 1 060CHOBaHbI OCHOBHble OCOBEHHOCTU KOHCTPYK-
UMW M3 KOMMO3UTHBLIX MaTepuarnoB: MEXCIIOMHble COeAMHEHUS, OOHOMMoC-
KOCTHOW 3aKoH pacnpegeneHus gedopmaunin no cedeHuto 6ankm, cMummeTt-
puUa CTPYKTYpbl MakeTa CrioeB, MPOTSXEHHOCTb 30Hbl OEWCTBUA MpuUHLUMNA
CeH-BeHaHa, MOHTa)XXHOE HanpsKeHHO-AedOopMUPOBaAHHOE cocTosiHme. OAns
Kaxgon npobnembl npuBeaeHbl METOAMKM UM BO3MOXHbIE anropuUTMbl UX
paspeLleHusi, o6ocHoBaHbl Npeaenbl NPUMEHNUMOCTN U OCOBEHHOCTM NCMOMb-
30BaHMsA ©a30BbIX KNacCUYeCcKMX OOMNYLLUEHUA U rMnoTe3 MexaHWkn matepua-
NoB NpU pacyeTe KOHCTPYKUMN U3 CITIOMUCTbLIX KOMMO3UTOB W OaHbl NpakTude-
CKME peKoMeHZauum K X pacyeTy.

KnioyeBble crnoBa: pacyeT KOHCTPYKLUMA N3 KOMMO3UTHbLIX Matepua-
NnoB, NPOEKTUPOBAHNME.

n. 10. bubnuorp.: 9 Ha3B.

CdopmynboBaHO i 0OrpyHTOBAHO OCHOBHI OCOONMBOCTI KOHCTPYKLUiN 3
KOMMO3UTHUX MaTepianiB: MiKLWApPOBI 3'€AHaHHS, OOAHOMNSTOWMHHNIA 3aKOH PO-
3noginy gedopmadin no nepepisy 6ankn, CUMeTpIs CTPYKTYpPU NakeTa Lapis,
NPOTSKHICTL 30HWM Aii npuHumny CeH-BeHaHa, MOHTaXHWU Hanpy>XXeHOo-
aedopmoBaHnin ctaH. [1na KoxHoi npobrnemu HaBegeHO MeToankm abo MOXx-
NNBI anropuTMun iX BUPILLEHHSA, OBr'pyHTOBAHO MeXi 3aCTOCOBHOCTI 1 0cobnu-
BOCTi BUKOPUCTaHHS 6a30BUX KNACMYHUX NPUNYLLEHb | FNOTe3 MexaHiku ma-
Tepianis npu po3paxyHKy KOHCTPYKUIN i3 LapyBaTUX KOMMNO3UTIB i AaHi npak-
TUYHI pekoMeHaauil Woao X po3paxyHKy.

KnroyoBi cnoBa: po3paxyHOK KOHCTPYKLIN i3 wapyBaTUX KOMMO3WUTIB,
NPOEKTYBaHHS.

In. 10. Bi6niorp .: 9 Ha3B

The main features of structures made of composite materials are formu-
lated and substantiated: interlayer connections, one planar law of deformation
distribution along the cross section of the beam, the symmetry of the layer
stack structure, the extent of the Sen-Venant principle, the installation stress-
strain state. For each problem, the methods or possible algorithms for their
resolution are given. the limits of applicability and peculiarities of using the
basic classical assumptions and hypotheses of the mechanics of materials in
the calculation of structures from layered composites are justified and practi-
cal recommendations for their calculation are given.

Keywords: composite structures calculation, designing.

Fig.10. Bibliogr.: 9 sources
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YK 629.735.33

INlebenb B.I'. CpaBHUTENbBHLIM a3pPOANHAMUYECKUX XapaKTEPUCTUK Bep-
ToneTa W neTtaTenbHOro annapata C POTOpHbIMM BuHTamu / B.I. Jlebenp,
C.A. KankamaHoB, C.U. lNyenbHmkoB // Bonpockl NpOEKTUPOBaHMUSA M MPOU3-
BOACTBA KOHCTPYKLUMI fieTaTerbHbIX annapaTos: ¢b. Hayy. Tp. Hau. aspokocwm.
yH-Ta um. H.E. JKykoBckoro «XAWM». — Bein. 1 (93). — X., 2018. — C. 45 - 52.

[MpnBeneHbl pesynbTatbl CPAaBHUTENBHOIO aHanM3a a3apoanHaMnyecKmnx
XapakTepucTUK BepToreTa OQHOBMHTOBOM CXEMbl U poToOponsiaHa — neTta-
TeNbHOro annapara C POTOPHbIMW BUHTaMMU NPOAOSIbHON CXeMbl. POTOpPHbIN
BMHT NPOJOSfbHOM CXeMbl obnagaeT psaoM npevmyliecTs nepen Hecylmm
BMHTOM BepTorieta, 06yCnoBrieHHbIX OTCYTCTBUEM MaxOBOro ABWXEHUS No-
nactem n 30H obpaTtHoro obTekaHus. Takke Ha POTOPHOM BUHTE BOJSTHOBOW
KpU3nc HacTynaeT npu ckopocTax noneta 650 km/yac n 6onblue. PotoponnaH
NPOOOMBbHOMN CXEeMbl C TAHOEMHO PachONIOXEHHbIMU KpbITbSIMA MO3BONSET
AOCTUYb MakcumarnbHou ckopoctn 700 km/4yac. Ho ero akoHomudeckas ado-
PEKTMBHOCTb Ha MarsiblXx CKOPOCTSAX MoneTta HM3Ka No CpaBHEHWUIO C BepTore-
TOM.

KniouyeBble cnoBa: aspogvHamMuMyeckue XxapakTepUCTUKU, BepTOseT,
HECYLLWIN BUHT, pOTOP, POTOpOMaH, noTpebHas MOLLHOCTb.

Nn.8. bubnwuorp.: 14 Ha3B..

HaBeneHo pe3ynbTaTtu NOPIBHASILHOIO aHanidy aepognHaMiyHnX xapak-
TEPUCTUK BepTOnbOTa OAHOMBUHTOBOI CXEMW | POTOPONSiaHy — JiTasibHOro
anapaty 3 pOTOPHUMU MBUHTAMWN NO3LAOBXHLOI cxeMu. POTOPHWUIA BUHT MO3-
AOBXHbOI CXEMW Ma€ HW3KY nepesar nepeg HecyyYuMm rBMHTOM BEPTOSIbOTA,
0OyMOBIEHNX BIOCYTHICTIO MaxOBOro pyxy fonaTten i 30H 3BOPOTHOro 06-
TiKaHHSA. TakoXX Ha POTOPHOMY IBUHTI XBWUIIbOBa Kpu3a HacTae npu LUBUAKO-
cTax nonboTy 650 km/rog i Ginblie. PoToponnaH no3goBXHbOI CXeMU 3 TaH-
AEMHO PO3TallOBaHUMW Kpunamu [O3BOMSE AOCAITM MakCUMarbHOI WBUA-
kocTi 700 km/rog. Ane noro ekoHoMiYHa e(PEKTUBHICTb HA Manux LWBUAKOCTSX
NONbOTY HMU3bKAa B NOPIBHSHHI 3 BEPTOSTbOTOM.

KnioyoBi crnoBa: aepogvHamivyHi XxapakTepuUCTUKK, BEPTONIT, HECYYUN
FBUHT, POTOP, POTOPONIaH, NOTPiOHA NOTYXKHICTb.

In.8. Bibniorp .: 14 Ha3B

Results of a comparative analysis of the aerodynamic characteristics of
a single-rotor helicopter and a rotorplane — an aircraft with rotor screws of a
longitudinal circuit are discussed. The rotor screw of the longitudinal scheme
has a number of advantages over the helicopter rotor, caused by the lack of
flapping of the blades and the zones of the reverse flow. Also on the rotor
screw, the wave crisis occurs at flight speeds of 650 km/h and more. Rotor-
plane of longitudinal scheme with tandem wings allows you to reach a maxi-
mum speed of 700 km/h. But its economic efficiency at low flight speeds is
low compared to the helicopter.

Keywords: aerodynamic characteristics, helicopter, carrying screw, ro-
tor, rotorplane, required power.

Fig.8. Bibliogr.: 14 sources
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YK 629.715.33/629.762

BeiukoB A.C. MeTon nocnepoBaTenbHOMO pacLUMPEHUs MOSHOTbI Kpu-
TepuanbHON OUEHKN 3PPEKTUBHOCTU UCMNOMb30BaAHNSA CMEYEHHbIX NMOPOLLKO-
BbIX MaTtepuanoB B arperatax aBnakoHCTpykuuun. CoobweHne 1. CrneyeHHble
NopoLLKoBblE MaTepuanbl Ha ocHoBe antomuHus / A.C. belykoB // Bonpocsl
NPOEKTUPOBAHUSA 1 NPOM3BOACTBA KOHCTPYKLUMIW NeTaTenbHbIX annapaTtos: c6.
Hayd. Tp. Hau. aspokocMm. yH-Ta um. H.E. XKykosckoro «XAW». — Bein. 1 (93).
—X.,2018. - C. 53 - 64.

[MpennoxeH meTon nocrefoBaTesibHOro pacluMpeHust NOMHOTLI KpUTe-
puasnibHON oueHKN 3PPEKTUBHOCTU UCMOSIb30BaHUS CMEYEHHbIX NOPOLUKOBbLIX
MaTepuanoB B AeTandx arperatoB aBWaKOHCTPYKUUMW, peann3oBaHHbIN NS
CMeYeHHbIX NMOPOLLKOBbIX MaTtepuanoB Ha OCHOBE antoMUHUEBLIX CMaBOB.
[MpeonoxeHHbIN MeToa NO3BONAET NnocrnefoBaTefibHO, N0 Mepe HaKoMNeHUs
AaHHbIX O CBOMCTBax 3aMEHSAILLMX MOPOLLKOBbLIX CrfaBoB, paclMpATb OO
noTpebHOM CTeneHn MNOfHOTbI U OOCTOBEPHOCTM obrnacTb 3dhdEKTUBHOIO
BHEPEHNSA CNEeYEeHHbIX NOPOLLKOBbIX afltOMUHUEBLIX CM1aBOB.

KntouyeBble cnoBa: MeToz NMocrefoBaTeflbHOro paclnpeHnsa Kputepu-
anbHOM OLEHKW, CneYeHHble MOPOLLKOBbIE antoMUHMEBLIE chfiaBbl, adpdek-
TMBHOCTb 3aMeHbl, JeTanu arperatoB aBUaKOHCTPYKLNNA.

Tabn. 3. bubnuorp.: 13 Ha3B.

3anponoHoBaHO MeTo4 MOCMIAOBHOIO PO3LUMPEHHS MOBHOTU KpuTe-
puanbHOI OUiHKN e(PEeKTUBHOCTI BUKOPUCTAHHSA Crie4YeHuX MOPOLLKOBUX MaTe-
pianiB y getandax arperariB aBiaKOHCTPYKLUIN, KU peani3oBaHO AN crneye-
HWX NOPOLLKOBMX MaTepianis Ha OCHOBI antoMiHieBUX crinasiB. 3anpoHOBaHUM
MeTOoA A03BOJSISIE€ NOCSILOBHO, NO Mipi HAKOMUYEHHS OaHUX NPO BACTUBOCTI
3aMiHIOOYMX MOPOLLKOBMX CNriaBiB, PO3LWMPUTU OO0 HEOOXiAHOI CTyneHi nos-
HOTW i 4OCTOBIPHOCTI 06nacTi ePeKTMBHOro BNPOBaAXKEHHS CNeYeHNX NOpPOoLL-
KOBUX asltoMiHiEBUX CrnasiB..

KnroyoBi cnoBa: MeTogmka nocnigoBHOrO PO3LLUMPEHHS KpUTEPITB OLLiH-
KW, CNeYyeHi NopoLLKOBI antoMiHIEBI cnnaBu, eekT 3amiHu, getani arperaris
aBiaKOHCTPYKLUIN.

Tabn. 3. bibniorp.: 13 Ha3B

The method of successive expansion of the completeness of the criteri-
al estimation of the effectiveness of the use of sintered powder materials in
the details of the aircraft assemblies is proposed. The method is implemented
for sintered powder materials based on aluminum alloys. The proposed
method allows, in the course of accumulation of data on the properties of
substitute powder alloys, to expand to the required degree of completeness
and reliability the area of effective introduction of sintered powder aluminum
alloys.

Keywords: method of successive expansion of criterion-estimation,
sintered powder aluminum alloys, efficiency of replacement, details of
aggregates of air constructions.

Tabl. 3. Bibliogr.: 13 sources
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YK 629.764.067.8: 531.567

magknin 3., K Bonpocy OLEHKU KONMMEeKTUBHOIO pucka AN Hacenew-
HbIX MYHKTOB B Crly4ae aBapuu pakeTbl-HOCUTENs Ha aTarne nosieta nepsou
ctynenn / 3.I'. Mnagkuin // Bonpocbl NpOEKTUPOBaHUS U NPOM3BOACTBA KOH-
CTPYKUMIM neTaTenbHbiX annapatoB: ¢6. Hayy. Tp. Hau. aspokocMm. yH-Ta
nm. H.E. XKykosckoro «XAWM». — Bein. 1 (93). — X., 2018. — C. 65 — 78.

[MokasaHbl HegocTaTkM TpagUUMOHHOMO noaxoga, UCMonb3yemMoro Angd
OLIEHKM KOJSNEKTMBHOIO puUcka AN HacesleHHbIX NYHKTOB, HAXOAALWNXCA B 30-
He nageHus aBapuiHbiXx PH. lNpegnoxeH yHMBepcanbHbIM Cnocob oueHKK
KONSIEKTUBHOIO pUCKa, KOTOPbI OCHOBaH Ha npeacTaBreHun cenutebHon
TEPPUTOPUN HACESNEHHOrO MyHKTa B BUAE MHOrOYrofibHMKa u onpeaeneHum
nrowaan nepecevyeHns 30Hbl nopaxeHua aBapumHon PH u Ttakoro MHoro-
yrofnibHuKa. [ns BblYUCIEHUA KOMMNEKTUBHOIO pucka NpeanoXeHo UCnonb30-
BaTb NpoLenypy, OCHOBAHHYK Ha CTAaTUCTUYECKOM MOAENNPOBaHUN.

KrnitoueBble crioBa: pakeTa-HOCUTENb, KOMIEKTUBHbLIM PUCK, 30Ha Na-
AEHUs1 aBapUNHOW pakeTbl-HOCUTENS, cenntebHas TeppuTopuss HaceneHHoro
NyHKTa.

Nn. 7. Tabn. 3. bubnuorp.: 5 HasB.

[MokaszaHo Hedosniku TpaguuivHOroO nigaxody, SKUA BUKOPUCTOBYETLCH
OS5 OLiIHKM KONEKTUBHOIO PU3MKY NS HaceNeHUX MyHKTIB, WO 3HaXoaaTbCs B
30Hi nNagiHHa aBapinHmx PH. 3anponoHoBaHO yHiBepcanbHUW Cnocib OLiHKK
KONEKTUBHOIO PU3MKY, SIKMW 3aCHOBaHU Ha MNOAaHHI cenbbullHoi TepuTopil
HaceneHoro NyHKTy y BUrMa4i 6araTokyTHMKA i BU3HAYEHHI Nowi nepeTuHy
30HM ypaxkeHHsa aBapinHol PH i Takoro 6aratokyTHuKa. [ns BU3HAYEHHS KO-
NEKTUBHOIO pPU3MKYy 3arnpornoHOBaHO BUKOPUCTATU NpoLenypy, 3aCHOBaHy Ha
CTaTUCTUYHOMY MOAESOBAHHI.

Knwo4yoBi cnoBa: pakeTa-HOCIN, KONMEKTUBHUA PU3MK, 30HA NadiHHSA
aBapinHOI pakeTu-HOCIs, cenbbulHa TepuTopist HAaceneHoro NyHKTy.

In. 7. Tabn. 3. bibniorp.: 5 Ha3B

Disadvantages of the traditional approach used to estimate the collec-
tive risk for the settlements, which are located in the emergency LV drop
zones, are shown. First of all, it concerns the settlements, which are located
in the emergency LV drop zones in case of accidents in the phase of first
stage flight, when the emergency LV falls to the ground without breaking.
General procedure of the collective risk assessment is proposed, which is
based on the representation of the settlement residential area as a polygon
and determination of the intersection area of the damage area by the emer-
gency LV and this polygon, Procedure based on the computer simulations is
proposed to calculate the collective risk.

Keywords: launch-vehicle, collective risk, emergency LV drop zone,
residential area of the settlement.

Fig. 7. Tabl. 3. Bibliogr.: 5 sources
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YK 620.22-419:621.3.011.2

OuiHtOBaHHSA eEeKTUBHOCTI MiABULLEHHA €NeKTPOonpoBIiAHOCTI nonimep-
HMX KOMMNO3WUTIB METOAOM HanWIieHHs CTPYMOMPOBIAHMX YaCTUHOK /
B.I. CtaBnyeHko, C.M. lNypriHa, J1.B. CmoB3tok, A.B. NasneHko // Bonpocel
NPOEKTUPOBAHUS N NPOM3BOACTBA KOHCTPYKLUUIM NeTaTesibHbIX annapaTos: c6.
Hayd. Tp. Hau. aspokocm. yH-Ta um. H.E. XKykoBckoro «XA». — Bein. 1 (93).
- X.,2018.-C. 79 - 87.

[MpoBeaeHO MNOpIBHANBHUM aHani3a MeToAiB MiaBULLEHHSA €NEKTPONpOoBI-
AHOCTI MONiMepHMX KOMMO3UTHUX MaTepianiB LWISXOM HanwurieHHs CTPyMor-
POBIAHMX YACTMHOK Ha CyXU Ta NPOCOYEHUN apMyovnin matepian. 3anpono-
HOBaAHO METOAMKY BU3HAYEHHSI MUTOMOrO E€NEKTPUYHOro ONopy HanuneHux
lwapis. 3Ha4YeHHA NMUTOMOro EeneKkTPUYHOro Onopy CTPYMOMNPOBIOHMX LUApPIB
A03Bonsde 3poduTU BUCHOBOK WOAO €(EKTUBHOCTI BUKOPUCTAHHS CTPYyMOn-
pOBigHOIro MaTtepiany Ans NigBULLLEHHS eneKkTponpoBIgHOCTI KoMno3duTa. Han-
Kpalli pe3ynbTaTy NigBULLEHHS €NIeKTPOornpoBIigHOCTI MaTepiany Ha OCHOBY
BYrrneueBoi CTpivykm 3abesneyye ioHHO-NMa3MOBUN METOL HanUEHHS y BakKy-
YMHI Kamepi.

Knro4yoBi cnoBa: KOMNO3UTHUI MaTepiar, XxonoaHe rasogmMHamMivyHe Ha-
NMUITEHHSA, IOHHO-MMAa3MOBE HarnuUIIEHHA, NMUTOMUNA eNEeKTPUYHUIA onip, BYrnen-
nacTuK.

In. 3. Tabn. 3. bibniorp.: 6 Ha3B

PaccmoTpeHbl OBa MeToda XOrogHOro HarblfieHUs TOKOMPOBOASALLMX
yacTuy, — rasogMHamMmyeckum M MOHHO-MNIAa3MEHHbIN, KOTOpble MCNofb30Ba-
NUCb ANS MOBbILWEHNA 3N1eKTPONPOBOLAHOCTM MNOSIMMEPHbBIX KOMMNO3UTHbBIX Ma-
Tepuanos. [ns oueHkn acdekTMBHOCTN BbIN NpeanoxeH cnocob onpenene-
HUA 3HAYEHUS YOENbHOro 3NIEKTPUYECKOro CONpoOTUBIIEHNA CrOEB C Hanblne-
HMWEM B CTPYKType komnosuta. MeToq MoHHO-NNasMeHHOro HanblieHNsa B Ba-
KYYMHOW Kamepe nokasan nydwune pesyrnbTaTbl NOBbILEHUS 9NeKTPonpoBoa-
HOCTW MaTepuana Ha OCHOBaHUU YrinepoaHOWN NeHThI.

KnioyeBble croBa:KOMMNoO3UTHbIE MaTepuarnsl, XonogHoe rasognHamm-
YeCKOW HarblfleHUsi, MOHHO-NMAa3MEHHOro HanbIIeHNA, yaernbHOe afieKTpuye-
CKO€ COMpOTUBIIEHNE, YrrenacTuk.

Nn. 3. Tabn. 3. bubnuorp.: 6 Ha3B..

A comparative analysis of methods for increasing the electrical conduc-
tivity of polymer composite materials by spraying conductive particles into dry
and impregnated reinforcing material has been carried out. The method of de-
termination of the electrical resistivity of the sprayed layers is proposed. The
value of the electrical resistivity of the conductive layers allows us to conclude
on the efficiency of the use of conductive material for increasing the electrical
conductivity of the composite. The best results of increasing the electrical
conductivity of the material based on the carbon tape provide the ion-plasma
method of sputtering in a vacuum chamber.

Keywords:composite material, cold gasodynamic spraing, ion-plasma
spraing, electrical resistivity, carbon fiber composite.

Fig. 3. Tabl. 3. Bibliogr.: 6 sources
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YOK 539.319:678.027.94

YecHokoB A.B. [MporHosnpoBaHue MnoTHOCTU MHOrOMEPHbIX Yrrepoa-
HbIX npedopm / A.B. HecHokos, M.[l. HecTtepeHko //Bonpockl npoekTnpoBaHus
N NPOM3BOACTBA KOHCTPYKUM neTaTesibHbIX annapaTtos: ¢b6. Hayd. Tp. Hau.
aspokocMm. yH-Ta um. H.E. XKykosckoro «XAWM». — Bein. 1 (93).— X., 2018. —
C. 88 -92.

[MpvBeaeHbl pesynbTaTbl UCCNegOoBaHUW, MOCBSLEHHbLIX MPOrHO3UPO-
BaHWIO MIOTHOCTM MHOrOMEPHbIX yrnepoaHblx npedopm. BbigeneHsl ocHOB-
Hble BMObl NpedopM N AN HUX onpeaerieHbl napameTpbl NOBTOPSAIOLMNXCA
anemeHToB. OBOCHOBaHa BO3MOXHOCTb TEXHONOMMYEeCKOro CHWXeHUS aAna-
MeTpa u3rotaBnueaembix cTepxHen. NpegnoxeHa meToanka nNporHo3npoBa-
HWA NNOTHOCTU NpedopM U onpeaeneHns NAIOTHOCTU MOMNYyYeHHbIX Npedopm
Nno napamMeTpam HanpaeBAAwLWMX NANT 4na cOOpKM 1 NOSTyYeHHOMY Lwary ro-
pU3oHTasrbHbIX cnoes. oka3aHo, YTO NpUMeHsemas NMoTHOCTL Npedopm B
0,6 rp/cM® MoxeT 6biTb BABOE yBenMyeHa MNpu MPUMEHEHUU NPOUMBHBIX
CTepXXHen npeaenbHON NSIOTHOCTM.

KrnouyeBble cnoBa: yrnepoa-yrnepoaHbini KOMMO3ULUNOHHBLIM MaTepuan,
MHOroMepHble yrnepoaHble npedopMbl, MPOPUITbHbIE CTEPXKHMU.

Nn. 2. Tabn. 2. bubnwuorp.: 5 Ha3B..

HaBegeHo pesynbTaTtv [OCMIOKEHb, MNPUCBAYEHUX MNPOrHO3YBaHHIO
LWinbHOCTI 6araToBMMIpHUX BYyrneuesux npedopm. BuaineHo ocHoBHI BMAM
npedopMm i AN HUX BU3HAYEHI NapamMeTpu MOBTOPHOBAHMUX EJIEMEHTIB.
OBrpyHTOBaHO MOXINUBICTb TEXHOJSIOMNYHOrO 3HWXEHHS diameTpa BUrOTOB-
NFEMUX CTEPXKHIB. 3anpornoHOBaHO METOAMKY MNPOrHO3yBaHHA LUiNIbHOCTI
npedopmM i BU3HAYEHHA LWiNTbHOCTI OTpUMaHux npedgopm 3a napameTpamu
HaNPAMHUX NAUMT Ans 36ipku | OTPMMaHUM KPOKOM TFOPU3OHTaNbHUX LUapiB.
[Moka3aHo, Lo 3acTocoByBaHa LWiNbHICTb npedopm B 0,6 rp/cm3 moxe 6yTn
BABIYi 36inblUeHa nNpu 3acTocyBaHHI NPOMINbHMUX CTEPXHIB rPaHUYHOI Linb-
HOCTi.

Knro4yoBi cnoBa: ByrneLb-Byrneuesnin KOMNo3uuinHui matepian, 6ara-
TOBUMIPHI Byrnevesi npeopMn, NPOoinbHi CTEPXHI.

In. 2. Tabn. 2. bi6niorp.: 5 Ha3B

Research results are devoted to the prediction of multidimensional car-
bon preforms density. The main types of preforms are allocated and for them
were determined the parameters of repeated elements. The possibility of
technological reduction of the diameter of the produced rods issubstantiated.
A technique for predicting the density of preforms and determining the density
of the resulting preforms by the parameters of the guiding plates for assembly
are proposed and obtained spacing of the horizontal layers. It is shown that
the applied preforms density is 0.6 g/cm3 can be doubled by using profile
rods of boundary density.

Keywords: carbon-carbon composite material, multidimensional carbon
preforms, profile rods.

Fig. 2. Tabl. 2. Bibliogr.: 5 sources
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UDK 621.735

Tsukanov R.U. Transport Category Airplane Flight Range Calculation
Accounting Center-of-Gravity Position Shift with Fuel Usage / R. U. Tsukanov
// Bonpocbl MPOEKTUPOBaHUA U MPOU3BOLCTBA KOHCTPYKUUA neTaTesibHbIX
annapatoB: c6. Hayy. Tp. Hau. aspokocm. yH-Ta uMm. H.E. XXykosckoro
«XAW». — Bbin. 1 (93). — X., 2018. — C. 93 - 100.

The main problem facing with world commercial aviation and practically
determining competitiveness of transport category airplanes (TCA) is operat-
ing costs decreasing, main part of which is fuel expenses. Mathematical
model (algorithm and its program implementation using C language in Pow-
er Unit 11.7 system) has been developed to calculate airplane flight range
accounting its actual center-of-gravity position shift with fuel usage. Adequacy
of developed mathematical model is shown by means of comparison with
known payload-range diagram of the A-310-200 airplane.

Key words: center-of-gravity, flight range, fuel system, aerodynamic
performance, required thrust.

Fig. 2. Bibliogr.: 12 sources

OcHoBHaga npobrnema, C KOTOPOW CTarnkMBaeTcs MuMpoBasi KOMMepue-
ckasi aBuaums, npakTU4eckn onpeaenswwas KoHKYPeHTOCNOCOBHOCTb
TPaHCNOPTHOM KaTeropum camorieToB, — 3TO CHWXEHWe SKCnsyaTauuoHHbIX
pacxofoB, OCHOBHAas 4YacCTb KOTOPbIX CBA3aHa C pacxojamMu Ha TOMMMBO.
PaspabotaHa maTemaTtnyeckaa mogens (anroputM 1M ero nporpaMmmHas pea-
nun3auma Ha a3blke C B cucteme Power Unit 11.7) ona pacyéta ganbHOCTU
noneTta camoneTta ¢ y4€ToOM OEeNCTBUTESIbHOMO MOJSIOKEHNS €ro LieHTpa macc
no mepe BblpaboTkn Tonnuea. [yTémM CpaBHEHUS C U3BECTHOM AuMarpamMmmMon
«rpy3-ganbHocTb» (camonéta A-310-200) nokasaHa agekBaTHOCTb pa3pabo-
TaHHOW MaTeMaTU4ecKkon Moaenu.

KnioyeBble cnoBa: LEHTPp Macc, JanbHOCTb MNonéeTa, TOMmMBHAA Cu-
cTema, aspoMHaMuyeckme xapakTepucTukn, notpebHas Tara.

Nn. 2. Bubnwuorp.: 12 HasB..

OcHoBHa npobnema, 3 9KOK CTUKAETbCSA CBITOBa KOMepUilHa aBiauis,
O NPaKTUYHO BU3HAYaE KOHKYPEHTOCMPOMOXHICTb TPaHCMOPTHOI KaTeropil
niTakiB, — Lie 3HMWKEHHSA eKcrnryaTauiiHuX BUTpaT, OCHOBHA YacTuMHa SKUX MNo-
B's3aHa 3 BUTpaTaMn Ha nanumeo. Po3pobneHo matematnyHy mogenb (anro-
PUTM Ta WOro nporpamMHa peanisauia Ha moBi C y cuctemi Power Unti 11.7)
ANS pO3paxyHKy OanbHOCTI NOMbOTY JliTaka i3 ypaxyBaHHAM AiMCHOro noso-
XXEHHSI Noro LeHTpY Mac y Mipy BMpobreHHsa nanuea. LLUnaxom nopiBHAHHS i3
BiJOMOIO JiarpaMolo «BaHTaX-AanbHiCcTby» (NnitTaka A-310-200) nokasaHo age-
KBaTHICTb po3pobneHol MmaTemMaTUYHOI Moaeni.

KritouoBi crnoBa: UeHTp Mac, AanbHIiCTb MONbOTY, NanMBHa CUCTEMA,
aepoanHaMivHi XxapakTepucTuUkK, NoTpibHa Tara.

In. 2. bBibniorp.: 12 Ha3B
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YOK 624.072.2

[aray3 ®.M. HoBbin meTog onpeaeneHna o606 eHHbIX CUNOBbLIX dhak-
TopoB M npornbos 6anok B cpede uudgposbix TexHosormn / ®.M. Narays,
A.C. Kapnos // Bonpockl NpoekTnpoBaHnsa U NponsBoACTBa KOHCTPYKUUN fe-
TaTtenbHblX annapaTtoB: ¢b6. Hayd. Tp. Hau. aspokocMm. YyH-Ta
nm. H.E. XKykosckoro «XAWM». — Bein. 1 (93).— X., 2018. — C. 101 — 109.

[MpeanoxeH HOBLIN MeTon UccrnegoBaHna Banok ¢ NPOU3BOSIbHLIM Xa-
pakTepoOM U3MEHEHUS U3MMOHOM XECTKOCTU U HarpyxeHus no gnvHe. CyTb
MeToAa 3akroyaeTcsa B AUCKpeTM3aumm Bankm Ha ydacTku, B npegenax KoTo-
pbIX nepemeLieHns (Npornbsl) ONUCLIBAOTCA NOSIMHOMAaMN TPETbEN CTEMEHN.
[Mocne guckpeTusauumn BHELUHMX Harpy3oKk B BUAE COCPedOTOYEHHbIX Cun U
CTyneH4yaTon annpokcMmaumm MU3rmbHOM XKeCTKOCTU Bankm KoaddULMEHTHI
NoNMHOMa OrnpeaensoTCa U3 FPaHUYHbIX YCNOBUW AN KOHLEBbLIX CEeYEeHUn
y4yacTkoB. PaccMOTpeHO peanusauuio npeanoXXeHHOro Metoga Ha npumepax
cTaTnyecKkn onpenennumMon KOHCONbHOM Banku n ctaTtn4yeckn HeonpeaemmbIxX
6anok.

KnioueBble cnoBa: 6anka, npornb, narmbHasa »XeCcTkoCTb, MOSIMHOMMU-
anbHas U cTyrneH4yaTasi annpokCuMaumns, rpaHUYHbIE YCNOBUS.

n. 4. bubnuorp.: 2 Ha3B.

3anponoHOBaHO HOBUIM METOA AOCNIAKEHHSA 6anok 3 AOBINbHUM Xapak-
TEPOM 3MiHM 3rMHAanNbHOI XXOPCTKOCTI | HaBaAHTaXEHHS Mo OOBXWUHI. CyTb me-
ToAOy nonsrae B ANCKpeTU3aLil 6ankm Ha OiNsHKY, B MeXax SIKUX NnepeMilleH-
HA (MPOrMHK) ONUCYHTLCA MONIHOMaMK TPeTbOro creneHsd. llicna guckpeTun-
3auil 30BHILLHIX HaBaHTa)XXeHb Y BUMMSAAI 30CepekKeHnX CUI i CTymniH4YacTol
anpokcumauii 3rmHanbHOT XOPCTKOCTI Banku KoeqiuieHTn noniHoMa BU3Ha-
YalTbCA 3 rPaHNYHUX YMOB A115 KiHLEeBUX nepepisiB AindaHoK. Po3rnaHyTo pe-
anisauito 3anponoHOBaHOro MEeToAy Ha npuknagax CTaTUYHO BU3HAYyBaHOI
KOHCOMbHOI 6anku i CTaTM4HO HEBU3HAYYyBaHMX Banok.

KnroyoBi cnoBa: 6anka, NpornH, 3armHanbHa XXOPCTKICTb, NoniHomiarnb-
Ha | CTyniHYacTa anpoKcumaLis, rpaHNUYHi YMOBMW.

In. 4. Bibniorp.: 2 Ha3BK

A novel method of beam analysis with arbitrary characters of bending
stiffness distribution and loading along length of beam is proposed. The
method is based on beam discretization into regions, within which deflections
are described by polynomials of third degree. After discretization of external
loads in the form of concentrated forces and stepwise approximation of bend-
ing stiffness, the coefficients of polynoms are determined from the boundary
conditions for final sections of the regions. Examples with implementation of
proposed method for analysis of statically determinate cantilever beam and
two statically indeterminate beams are presented.

Keywords: beam, deflection, bending stiffness, polynomial and step-
wise approximation, boundary conditions.

Fig. 4. Bibliogr.: 2 sources
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YK 629.7.08

Cano M.I1. AHanua cnocoboB Ao3vpoBaHus Tonnme. [lyTM ux cosep-
weHcTtBoBaHus/ M.I1. Cano, E.A. TepeweHko, .M. MeaHuuknn // Bonpochl
NPOEKTUPOBAHUSA U NMPOM3BOACTBA KOHCTPYKLMI NeTaTernbHbiX annapaTos: c6.
Hayd. Tp. Hau. aspokocm. yH-Ta nm. H.E. XKXykosckoro « XA». — Bein. 1 (93).
- X.,2018.-C. 110 -122.

[Mo pe3ynbTaTam aHanusa U3BECTHbIX METOAOB M CNocoboB 403MpoBa-
HUA TOMNUB, 3anpaBfgeMblX B BEpPXHUE CTYMEeHW pakeT-HOCUTENen, npeasio-
XXEHO anbTepHaTMBHOE pelleHue Ha 6a3e MaccoBbIX PacxogoMepPOB U BECO-
namepuTenbHoro yctponcrtesa. CxemMHoe NOCTpOeHne MeToda LO3UpOBaHUA,
NO3BONSET OCYLECTBUTb NPOBEPKY METPOSIOrMYECKNX XapaKTEPUCTUK pacxo-
AoMepa Ha MecTe 3SKCniyaTauuu C MUCNofb30BaHMEM BECOU3MEPUTESTbHOIO
ycTponctea. [1na ontumMmsaumm NoCTPOEHUs Ha3eMHbIX KOMMMEKCOB npeano-
XXEHO OCYLLUEeCTBNATbL 3arnpaBKy BepXHUX CTyneHem B COCTaBe pakeT-
HOCUTENEN Ha CTapToOBOM MNO3vuuM 6e3 BbINONHEHMA NOoAOOHbIX paboT Ha
CTauVOHapPHbIX 3anpaBOYHbIX CTAHLUMSX.

KniouyeBble cnoBa: pakeTa-HOCUTENb, 0O03MpOBaHMe TOMSIMB, MacCo-
BbIl pacxogomep, BeCousmepuTenbHoOe YCTPOUCTBO.

Nn. 7. Bubnwuorp.: 3 Ha3B.

3a pesynbTataMun aHanisy BidoMMX MeTOAiB i cnocobiB A03yBaHHA na-
NuB, WO 3anpaBndAloTb Y BEPXHi CTyNeHi pakeT-HOCIIB, 3anponoHOBaHO alb-
TepHaTUBHE pileHHs Ha 6asi MacoBMX BUTPATOMIPIB i BaroBMMIiptoBanbHOro
npuctpoto. CxeMHa nobygoBa meToay A03YBaHHS, OO3BOSSE 34INCHUTU ne-
PEeBIPKY METPOSIOriYHUX XapaKTePUCTUK BUTpPATOMIpa Ha Micui ekcniyartauil 3
BMKOPUCTaHHSM BaroBMMIiptoBanbHOro npuctpoto. [ns ontumisadii nodynosu
Ha3eMHUX KOMMMEKCIB 3anponoOHOBAHO 34iMCHIOBATK 3anpaBKy BEPXHiX CTYy-
MeHiB B CKMNagdi pakeT-HOCIIB Ha CTapTOBiN No3uuii 6€3 BMKOHAHHSA NogibHMX
pobiT Ha cTauiOHapHMX 3anpaBHUX CTaHLisX.

KnroyoBi cnoBa: pakeTa-HOCIN, JO3YyBaHHSA Nanve, MacoBUW BUTPATO-
Mip, BaroBMMiptoBanbHUN MPUCTPIN.

In. 7. Bibniorp.: 3 Ha3BK

Based on the results of analysis of known methods and methods for
dosing fuels refueled to the upper stages of launch vehicles, an alternative
solution based on mass flowmeters and a weighing device is proposed. The
schematic construction of the metering method allows checking the metrolog-
ical characteristics of the flowmeter at the site of operation using a weighing
device. To optimize the construction of ground-based complexes, it is pro-
posed to refuel the upper stages in launch vehicles at the launch site without
performing similar work at stationary filling stations.

Keywords: carrier rocket, fuel metering, mass flow meter, weighing de-
vice.

Fig. 7. Bibliogr.: 3 sources
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YOK 621.981.06

Cukynbckun B.T. WccnegosaHme nocrnegoBaTtenbHoro dpopmoobpaso-
BaHMA naHenem ¢ opebpeHnem rnokanbHbIM —gedopmuposaHnem |/
B.T. Cukynbckuin // Bonpockl NpoekTupoBaHNA 1 NpouM3BOACTBa KOHCTPYKLNN
netaTtenbHbIX annapatoB: ¢O6. Hayd. Tp. Hau. aspokocMm. yH-Ta
nm. H.E. XKykosckoro «XAWM». — Bein. 1(93). — X., 2018. — C. 123 - 130.

OnuncaHo dopmoobpasoBaHue naHenen, B TOM Y1ucre ABONHON KPUBKU3-
Hbl C HeperynsapHon CTPYKTYPOW, NnoKanbHbIM AedOopMUpPOBaAHMEM NaHesen
nocagkon unu pasBoakon pedbep COBMECTHO C MOSIOTHOM. PaccMOTpeHb
pasfindHble nocneaoBaTesibHOCTU MPUNOXEHUS 30HalbHbLIX BO34EWUCTBUN.
[MpenonoxeHa cxema nocriegoBaTeflbHOro aTanHoro (BOSIHOBOro) Metoga no-
nyYeHus1 naHenn OBONHOW KPUBU3HbLI. OnncaHbl pe3ynbTaTbl UCMbITAHUS Me-
Toaa Ha obpasuax 13 antMUHUEBLIX CMaBOB U NpUBEOEHLI OCHOBHbIE pe-
3ynbTaTtbl. [loka3aHo, YTO NaHenu nNpu mManbiX nnacTuyecknx gedopmMaumnsax
obnapaT ctabunbHon (opMoOK, He 3aBUCALLIEM OT NocrnenoBaTenbHOCTU
AedopMmnpoBaHnS.

KrnoueBble cnoBa: ¢popmoobpasoBaHue, nocagka, passoka, uaruo,
BOJTHOBOW MeTO[, fokanbHoe AedopMupoBaHme, ABONHAA KPUBU3HA.

Nn. 6. Tabn. 1. bubnuorp.: 7 Ha3B..

OnncaHo popMOyTBOPEHHS NAaHEeNen, B TOMY YUCHi NOABINHOT KPUBU3HN
3 HeperynspHo CTPYKTYPOLo, nokarbHUM AedopMyBaHHAM naHenen nocaj-
Koo abo po3BeneHHsaM pebep cninbHO 3 NOMIOTHOM. Po3rnaHyTo pi3Hi nocni-
AOBHOCTI JoAaBaHHSA 30HanNbHUX AisiHb. 3anponoHOBaHO CXeMY NOCMiA0BHOIO
eTanHoro (XBWSIbOBOrO) MeTOoAY OTPMMaHHSA NaHeni NoABIMHOT KPUBU3HM.
OnucaHo pesynbTaT BUNPOOYBaHHA MeTOAy Ha 3paskax 3 artoMiHiEBMX
crnnasiB | HaBedeHi OCHOBHI pes3ynbTatu. [lokasaHo, WO naHeni npu manmx
nnacTnyHMX gedopmadisx MarTb cTabinbHy dopMmy, LLO He 3anexuTb Big,
NOCNiAOBHOCTI AedPOPMYBaHHS.

Knro4yoBi cnoBa: (OOpMOYTBOPEHHS, MNOcafKka, PO3BELEHHS, BUMMH,
XBUITbOBUN METO[, NokarnbHe geopMyBaHHSA, NOABINHA KPUBU3HA.

In. 6. Tabn. 1. bi6niorp.: 7 Ha3B

Describes the formation of panels, including double curvature with an ir-
regular structure, by local deformation of the panels by shrinking or stretching
the ribs together with the skin. Different sequences of application of zonal ef-
fects are considered. A scheme of a sequential stepwise (wave) method for
obtaining a panel of double curvature is proposed. The results of testing the
method on samples of aluminum alloys are described and the main results
are given. It is shown that in the case of small plastic deformations, the pan-
els have a stable shape that does not depend on the deformation sequence.

Keywords: forming, shrinking, stretching, bend, wave method, local de-
formation, double curvature.

Fig. 6. Tabl. 1. Bibliogr.: 7 sources
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YOK 622.22-419:004.356.2

JTabsa P.B. lMonyyeHne matepuana Ons M3rotToBfEHUS KOMMO3UTHbLIX
KOHCTpyKumin metogom 3D-nevatn / P.B. J1ab3a, B.B. KHenb // Bonpockl npo-
eKTUPOBaHMS M MNPOU3BOACTBA KOHCTPYKUWMIA neTaTefibHbIX annapartos: cO.
Hayd. Tp. Hauy. aspokocm. yH-Ta um. H.E. XKykosckoro « XAU» — Bein. 1 (93) —
X.,2018. - C. 131 - 135.

PaccmoTpeHa akTyanbHOCTb MNPUMEHEHUS1 agOUTMBHLIX TEXHOMOMN
ANS N3roTOBIIEHNSE KOMMO3UTHBIX KOHCTPYKUMA. [MpoaHanuMampoBaHbl cylie-
CTBYIOLLUNE METOAbl U TPYAHOCTM NPU U3rOTOBIEHMM TEPMOMNACTUYHOIO ap-
MUpPOBaHHOro Matepuana. PaspaboTtaHa v npeactaBneHa cxema npornumTod-
HOW YCTaHOBKWM KanaH4poBOro tuna. Yepes cuctemMy MNOOBMXKHbLIX POJSIMKOB
packaTblBaeTCs apMUpYOLWKUI MaTtepuan, KOTOpbIi nonagaeT Mexay OBYX
HarpeTbIX KanaHgpoB, B KOTOpble NogaeTcs TepMonnacT, U, Takum obpasom,
TepmMonnacT BAaBNMBaETCS C ABYX CTOPOH B apMUpyOLWnM matepunan. Takke
npegcraBneHa peanusauus JaHHOW YCTAHOBKU N ee HeJoCTaTKM Mo pesyrb-
Tatam UCMbITaHWMN.

KritoueBble croBa: W3rotoBrieHNE KOMMO3UTHbLIX KOHCTPYKUMW, agau-
TMBHbIE TEXHOJSIOrMW, YCTAHOBKA 4151 NPONUTKM apMUPOBAaHHOro MaTepuana.

Nn. 5. bubnuorp.: 6 Ha3B..

Po3rnsaHyTo akTyanbHIiCTb 3aCTOCYBaHHA aAUTUBHWX TEeXHONOrin aAns
BUrOTOBJIEHHS KOMMO3UTHUX KOHCTPYKLUiN. [1poaHanisoBaHO iCHyo4i MeToam
Ta TPYOHOLLI NPV BUrOTOBMEHHI TEPMOMNIACTUYHOrO apMOBaHOro marepiany.
PospobrneHo i nogaHo cxeMy Npoco4vyBaribHOT YCTAHOBKM KanaHapoOBOro Tu-
ny. Yepesa cucremy pyxnmBuX POSIMKIB PO3KOYYETLCA apMylouMin maTepian,
KU NOTpansige MK ABOX HarpiTMx KanaHapie, B K No4aETbLCA TepMonnact,
i, TAKUM YMHOM, TepMonnacT BAABIIOETLCSA 3 ABOX OOKIB B apMyo4mnin MaTepi-
an. TakoxX nogaHo pearnisauito JaHOl YCTaHOBKM i 11 HeOONiKM 3a pesyrbTaTta-
MU BUNPOOYyBaHb.

KntoyoBi cnoBa: BUrOTOBIEHHA KOMMO3UTHUX KOHCTPYKUINA, aauTUBHI
TEXHOSOril, yCTaHOBKa A1 NPOCOYEHHS apMOBaHOro matepiany.

In. 5. Bi6niorp.: 6 Ha3B

In this article, we have considered the relevance of additive technolo-
gies for the manufacture of composite structures. We analyzed modern
methods and difficulties in the manufacture of thermoplastic reinforced mate-
rial. We designed and presented a mangling machine. The reinforcing mate-
rial go through a roller system, and then falls between two hot rollers, where a
rollers press molten thermoplastic into reinforcing material. Finally, we manu-
factured a mangling machine, tested it and showed the results.

Keywords: manufacturing of composite structures, additive technolo-
gies, mangling machine.

Fig. 5. Bibliogr.: 6 sources
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YOK 621.91.01

JNNanasaposa H.O. JocnigxeHHss 06po6ntoBaHOCTI BUCOKOMILIHOMO YaByHY
3a xapaktepuctmkamu npouecy pisaHHs / H.O. Jlanasaposa, O.[. [lonosa,
|.B. JoweukiHa, J1.I. TlytatiHa // Bonpockl NpoekTupoBaHna 1 NpousBoacTBa
KOHCTPYKUIN neTaTenbHbIX annapatos: ¢b. Hay4yH. Tp. Hau. adpokocMm. yH-Ta
nm. H.E. >Kykosckoro « XAW». — Bein. 1 (93). — X., 2018 — C. 136 — 140.

[Mpouec BnpoBagXeHHA BUCOKOMILHMX YaBYHIB 3 KYJIICTUM rpadoiToMm, LUO
MatoTb LUMPOKUK fiana3oH eKkcrnslyaTauinHMX BflacTUBOCTEN, CTPUMYETLCS He-
BUCOKMM piBHEM 1X 06p0obntoBaHOCTI pidaHHAM. PedynbTatv gOocnifXeHb Cu-
N pi3aHHA Ta TEPMO-€.p.C. NoKasanu ixX 3anexHicTb Big ocobnmBocTen CTpy-
KTYpW YaByHiB i SKiCHUI 36ir 3 oUiHKO 06p0ob6oBaHOCTI 3a CTIMKICTIO. Xapak-
TEPUCTUKM MPOLIECY pi3aHHA MOXXHA peKkoMeHOyBaTu K HENPSIMI MeToan oui-
HIOBaHHSA 06pobntoBaHocTi. OgHak pekomeHaauil woao Bubopy ontTuMarnbHMX
PEXMMIB Pi3aHHSA Y KOHKPETHUX BUPOOHMYMX YMOBaX MOXHa 3p0BUTU TiflbKu
nicnsa gOCNiAKEeHb, WO BKIIHOYaKTb NPOBEAEHHS CTIMKICHMUX ICANUTIB.

In. 2. BiGniorp.: 2 Ha3BwK

KnroyoBi cnoBa: BMCOKOMILHUI YaBYH 3 KynsacTum rpacdpitom, obpobsito-
BaHICTb, CUSa pi3aHHS, TepMo-e.p.cC.

[Mpouecc BHegpeHUSA BbICOKOMPOYHbLIX YYryHOB C LUAPOBUOHbLIM rpadu-
TOM, UMEIOLLNX LUMPOKMIA Ananas3oH 3KCnyaTauMoHHbIX CBOMCTB, CAepXuBa-
€TCA HEBbICOKMM YPOBHEM MX obpabaTbiBaemMocTu pe3aHneM. PesynbTaThbl
nccrnegoBaHUn CUMbl pe3aHns U TepMo-3.4.C. Nokasann nx 3aBUMCUMOCTb OT
OCODEHHOCTEN CTPYKTYPbl YYryHOB M Ka4eCTBEHHOE COBMageHMEe C OLIEHKOM
obpabaTbiBaeMOCTM NO CTOMKOCTW. XapaKTepUCTUKM npoLecca pe3aHnd Mo-
XHO peKOMeHOOoBaTb B Ka4eCcTBe He MpAMbIX MEeTOAOB OLEHKM obpabaTtbiBa-
emocTtn. OgHako pekoMmeHaauun no BbIopy onTUManbHbIX PEXUMOB pe3aHns
B KOHKPETHbIX NMPOU3BOLACTBEHHbIX YCTOBUAX MOXHO CAefiaTb TONbKO nocne
nccrnegoBaHMin, BKIIOYaoWKMX B cebs npoBegeHne CTOMKOCTHBIX UCTbITAHWUNA.

Un. 2. bubnuorp.: 2 Ha3B..

KnioyeBble cnoBa: BbICOKONPOYHbIA YyryH C LUAPOBUAHLIM rpadouTom,
obpabaTbiBaeMOCTb, Cuna pesaHud, Tepmo-3.4.C.

The process of introducing high-strength cast iron with nodular graphite,
which have a wide range of performance properties, is restrained by a low
level of machinability by cutting. Results of research on cutting force and
thermo-e.m.p. showed their dependence on the characteristics of the
structure of cast irons and a qualitative agreement with the evaluation of
machinability in resistance. The characteristics of the cutting process can be
recommended as non-direct methods of evaluating machinability. However,
the final conclusion about machinability and recommendations for the
selection of optimum cutting regimes in specific production conditions can
only be made after full-fledged studies, including rigorous tests.

Keywords: high-strength spheroidal graphite cast iron, machinability,
cutting force, thermo-e.m.p.

Fig. 2. Bibliogr.: 2 sources
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YOK: 629.73.015

KpacHoBonbckun B.B. MaTtematnyeckoe moagenMpoBaHme TOHKOro
npocuna / B.B. KpacHoBonbckun // Bornpocbl NpoekTupoBaHUA N MNpous-
BOLACTBA KOHCTPYKUWW neTaTenbHbIX annapaTtoB: ¢b. Hayy. Tp. Hau. aspo-
kocMm. yH-Ta um. H. E. XXykoBckoro «XAW». — Bein. 1 (93). — X., 2018. — C.
141 — 153.

B paboTte npeacrtaBneH nogxon K mateMaTMd4eckoMy MoLenupoBaHUIO
HecTauMoHapHOro OTPbIBHOrO OBTEKaHWA TOHKOro npodusis NOTOKOM wuae-
anbHOM HecXnmMaemon Xungkoctn. PaspaboTtaHHas maTemaTudeckas mogens,
Ha 6ase KOTOpoKM Mofy4yeHbl METOAMKA M anropuTMm pacdeTa, nossondwwmne
ModenunpoBaTb al’poAuMHaMUYecKue XapakTepUCTUKM TOHKOro npoduns.
[MpMeEHeHNe onncaHHOW MaTeMaTUYECKOW MOAENM NO3BOMSET onpenensiTb
OCOBEHHOCTN OTPLIBHOIO M 6€30TPbIBHOIO OBTEKAHWS TOHKOro npoduns B
LUMPOKOM [uanasoHe YrroB aTaku, YTO akTyanbHO NMpu UccreoBaHUn aspo-
ANHaMUYECKNX XapaKTEPUCTUK KpblibEB CIOXHOW (POpMbl B nMnaHe Asis npo-
EeKTMPOBAHUSA COBPEMEHHbIX JSieTaTerbHbIX annapaTos.

KniouyeBble crnoBa: MeToa OUCKPETHbIX BUXPEW, Npodusb, OTPbIBHOE
obTekaHue, BUXpb.

n. 10. bubunuorp.: 6 Has3B.

Y poboTi npeactaBneHnn niaxig 4o MmatreMaTU4yHOro MOAeNtoBaHHA He-
cTauioHapHOro BiAPMBHOrO OBTIKAHHA TOHKOro NMPOMINtd NOTOKOM ideanbHOI
HeCTUCNMBOI pianHn. Po3pobneHa matemaTtnyHa moaenb, Ha 6asi akoi oTpu-
MaHi MeToauKa i anropuTM po3paxyHKy, LLO A03BONAITbL MOAENoBaTn aepo-
ANHaMIYHI XapaKTepUCTUKM TOHKOro nNpoduinto. 3acToCyBaHHS OMMCaHOI Ma-
TemMaTU4HOI MoAenNi A03BOMAE BU3HA4YaTM O0COONMBOCTI BigpuBHOro i 6e3Bia-
PUBHOIO OB6TiKaHHS TOHKOro NPOIifto B LUMPOKOMY fiana3oHi KyTiB aTaku, Lo
aKTyaribHO npu OOCIiOXEHHI aepoANHaAMIYHUX XapaKTepPUCTUK KpWUIl CKIagHol
doopmM B NNaHi 4Na NPOEeKTyBaHHSA Cy4YaCHUX JiTanbHUX anaparis.

Knio4yoBi cnoBa: mMeToa ANCKPETHUX BUXOPIB, Npodinb, BigpuBHE 06Ti-
KaHHS, BUXOP.

In. 10. bi6niorp.: 6 Ha3B

The paper presents an approach to mathematical modeling of unsteady
separated flow around a thin airfoil by the flow of an ideal incompressible flu-
id. The developed mathematical model on the basis of which the technique
and calculation algorithm are obtained, which allow to simulate the aerody-
namic characteristics of a thin airfoil. The application of the described math-
ematical model makes it possible to determine the features of detachment
and non-continuous flow around a thin airfoil over a wide range of angles of
attack, which is important in the study of the aerodynamic characteristics of
complex-shaped wings in terms of designing modern aircraft.

Keywords: discrete vortex method, airfoil, detached flow, aerodynamic
characteristics

Fig. 10. Bibliogr.: 6 sources
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MpoxopoBa O.M. O Bknage kuesckoro matemaTtuka M.E. BaweHko-
3axapyeHKO B TEOPUID 3IKCTPEMYMOB (YHKUMA MHOMMX MNepeMeHHbIX /
O.M. lNMpoxopoea // Bonpockl NpoekTMpoBaHUs 1 NPON3BOACTBA fNeTaTenbHbIX
annapatos: cb. Hay4. Tp. Hau. aspokocMm. yH-Ta um. H.E. XKykoBckoro « XA ».
—Bbin. 1 (93).— X,, 2018. — C. 154 — 162.

BnepBble nccnegosaHa ctatba M.E. BaweHko-3axapyeHko «[1punsHakm
HanbonbLlero 1 HauMeHbLLEero 3HayYeHUs PyHKUMNY. AKTyanbHOCTb AaHHOW
TeMbl onpeaensieTcs Tem, YTO MeToAbl PeLUEeHNs 3a4ay Ha SKCTPEMYM OYHK-
UMA MHOTMX NMEepeMEHHbIX, nony4yeHHble B koHUe XIX — Havyane XX BekoB
NPUMEHSAIOTCA B COBPEMEHHbIX 3ajadyax ontumusauuun. BbIsCHEHO, 4TOo
M.E. BaweHko-3axapyeHKo BrnepBble UCMOMb30Ban MeToabl anrebpbl 1 npu-
MeHW cobcTBeHHO Kputepun [1. CunbBecTpa NOMOXUTENBHO (OTpuuaTenb-
HO) ornpeneneHHoCTU KBagpaTudHOW (opMbl AN NOSTydeHUs OOCTaTO4YHbIX
YCMOBUA 9KCTpPEMYMa (PYHKLMM MHOIMMX NepemMeHHbIX. JTa paboTa cnocob-
cTBOBasna pAarbHenwemMy pasBuUTUIO U YCOBEPLUEHCTBOBAHUIO METOOO0B pe-
LUEHNS 3aa4 Ha 3KCTPEMYM.

KniouyeBble cnoBa: onTuMmn3aund, aKCTpeMyM PYHKLUM MHOMMX nepe-
MEHHbIX, 0OCTaTOYHble YCNOBUS, MOSOXUTESNbHO (OTpuuaTenbHO) onpene-
NeHHast KBagpaTuyHaa popma.

Bubnuorp.: 9 Ha3B.

Bnepwe pocnigxeHo ctatTio M.€. BauweHko-3axapyeHko “llpusHakm
HanbosnbLWero N HaMMeHbLIEero 3HadYeHust PyHKUMI”. AKTyanbHICTb JaHOI Te-
MU BM3HAYaETLCA TUM, LLO METOAM PO3B’A3aHHA 3aday Ha ekCTpeMyM (PyHK-
Ui 6araTboX 3MiHHUX, OTpUMaHi HanpukiHui XIX - noyaTky XX CTONITh, 3aCTO-
COBYHOTbCA B CydacHUX 3agadax onTumisauil. 3’scoaHo, wo M.€. BaweHko-
3axapyeHKo BhepLLe BMKOPUCTOBaB MeToan anrebpu Ta 3acTtocyBaB BracHe
kKputepin . CunbBecTpa [oAaTHLO (BiA’€EMHO) BW3HAYeHO! KBagpaTUYHOI
dopMn Ans OTPUMaHHA OOCTaTHIX YMOB ekcTpemMyma pyHKUiT 6araTbox 3MiH-
HuX. Lia npaus cnpusna noganblloMy pPO3BUTKY Ta YAOCKOHANEHHKO MeToAiB
pPO3B’A3aHHS 3a4a4 Ha eKCTPEMYM.

KnroyoBi cnoBa: ontumiszauisi, ekctpeMyMm OyHKLUiT 6araTbox 3MiHHUX,
AocTaTHi yMOBW, A04aTHLO (Bi4'€MHO) BU3HAYEHa KBagpaTuyHa popma.

Bi6niorp.: 9 Ha3B

For the first time, the article by M. E. Vashchenko-Zakharchenko “Ipu-
3HaKn HaMbonbLIEro N HaMMeHbLUEero 3Ha4YeHna pyHKUMI” was investigated. It
was found that M. E. Vashchenko-Zakharchenko first used the methods of al-
gebra and applied the criterion of J. Sylvester itself to the positive (negative)
definiteness of the quadratic form for obtaining sufficient conditions for extre-
mum of functions of several variables. This work contributed to the further de-
velopment and improvement of methods for solving extremum problems.

Keywords: optimization, extremum function of several variables, suffi-
cient conditions, positive (negative) definiteness of the quadratic form.

Bibliogr.: 9 sources



