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YK 629.735.002:658.52

Uutak B.[. AHanu3 coBpeMeHHOro CoCTOSAHUA MH(OPMaLUMOHHOW Noa-
AEPXKKM aBTOMATU3NPOBAHHbBIX TEXHOSIOMMYECKMX NPOLEeCCOB NPOM3BOACTBA
OTeYeCTBEHHbIX rpaxagaHckmx camoneTos / B.I'. Yutak // Bonpocbkl npoekTn-
pOBaHUA U MPOU3BOLACTBA KOHCTPYKUMW fieTaTernbHbIX annapatoB: ¢O. Hayu.
Tp. Hau. aspokocm. yH-Ta um. H.E. >Kykosckoro «XAW». — Bein. 3(95).— X.,
2018.-C. 7 -109.

[MpoBegeH aHanM3 COBPEMEHHOIrO COCTOAHUS MHAOPMALMOHHOM MoAa-
AEPXKN aBTOMATU3MPOBAHHbLIX TEXHOSTIOMMYECKMX MPOLIECCOB MNPOM3BOACTBA
OTeYeCTBEHHbIX rpaxaaHckux camoneTtoB [Tl « AHTOHOB». [loka3aHo, YTO Bbl-
COKO3(h(PEKTUBHOE MNPOU3BOACTBO rPaXXgaHCKMX CaMOJSIETOB BO3MOXHO MNpU
peanu3aumm KoHUEeNUMM U MEeTOAOB WCMOSb30BaHUA COpMYynMPOBaHHbIX
OCHOBHbIX NPUHLUKUNOB 06ecneyeHnst NOSTHONM MHTEHCUBHOW MHAPOPMaLIMOHHOM
NoaaEPKKM TEXHONOMMYECKNX MPOLIECCOB.

KnrouyeBble crnoBa: MHpopMauuoHHas nogaepxka, asToMmaTMsnpoBaH-
Hble TEXHOMOIMMN, rpaxKgaHckne camoneTbl, KOHUEeNuUUs, NPpUHUMNbl peannia-
LK.

Nn. 6. bubnuorp. 37 HasB.

[MpoBeeHO aHani3 cyyacHoro ctaHy iHgOpmauiiHOI MigTPUMKM aBTo-
MaTU30BaHMX TEXHOMOMYHUX MPOLECIB BUPOOHMLUTBA BITYU3HAHUX LMBINTBHUX
nitakis Ol «AHTOHOBY. NoKa3aHo, WO BMCOKOEdEKTUBHE BUPOOHULITBO LMBI-
NbHUX NiTakiB MOXNUBO Mpu peanisauil KoHuenuil i MmetoaiB BUKOPUCTAHHS
chopMynbOBaHNX OCHOBHMX MPUHLMMIB 3abe3neyeHHss MOBHOI iIHTEHCUBHOI
IHpopMaUinHOI NIATPUMKM TEXHOSONYHUX MPOLIECIB.

KnroyvoBi crnoBa: iHpopmauiHa nigTpumMka, aBToMaTU30BaHiI TEXHOJSIO-
ril, UMBINbHI NiTakn, KOHUENUisl, NPUHLUKXNM peani3aduil.

In. 6. Bibniorp. 37 Ha3B

The analysis of the current state of information support of automated
technological processes of production of domestic civil aircraft of the state en-
terprise "Antonov" has been carried out. It is shown that the highly efficient
production of civil aircraft is possible with the implementation of the concept
and methods of using the formulated basic principles of ensuring full intensive
information support of technological processes.

Keywords: informational support, automated technologies, civil aircraft,
concept, principles of implementation.

Fig. 6. Bibliogr. 37 sources.
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YOK 629.715

BblukoB A.C. MNpobnemMbl MHXEHEPHOrO NPOrHO3MpoBaHNA 3P PEKTUBHBIX
00beEMOB NPUMEHEHNA MaTepuanoB NOPOLLKOBON METannyprum B KOHCTPYKLN-
ax arperatoB camoneToB / A.C. bbiukoB, A.B. KoHapaTbes // Bonpocbkl Npoek-
TMPOBaHNSA N NPON3BOACTBA KOHCTPYKUMIA NeTaTenbHbIX annapaTtoB: c¢b. Hayu.
Tp. Hau. aspokocm. yH-Ta um. H.E. Xykosckoro «XAW». — Bein. 3(95).— X,,
2018. - C. 20 - 39.

Ha ocHoBe aHanu3a npobnem MHXeHEepHOro nporHo3MpoBaHus addek-
TMBHbIX 06bEMOB BHEAPEHNA MaTEpPManNoB NOPOLLUKOBOM MeTannyprm B arpe-
raTbl rpaXgaHCKMX CaMONETOB M YCTAHOBSIEHHbLIX NPEANOCHLISTIOK NX NPUMEHE-
HUSA, a Takke 06OCHOBaHHOW NPaABOMEPHOCTM UCMONb30BaHUA METOLONOMu
NPOrHO30B pocTa 06bEMOB MONMMEPHbBIX KOMMO3UTOB B camoneTax paspabo-
TaHa npuHUMnuanbHasi CXemMa cOoCTaBa KOMMMEeKca MpPOrHO3MpOBaHUS pocTa
06beMOB BHEAPEHNSA MOPOLLUKOBbIX KOHCTPYKTMBHbBIX 31IEMEHTOB B 0OCyXaae-
MbIX OBbekTax. YCTaHOBNEH Xapaktep (popMMpOBaHUSA OOMrOCPOYHLIX MPO-
rHO30B NMpu napannenbHOM BHEAPEHNN KOMMO3UTOB U NMOPOLUKOBbLIX KOHCTPYK-
LIMOHHbIX 311EMEHTOB.

KnioyeBble cnoBa: MHXEHepHOe MpPOrHo3nMpoBaHue, 0b6beMbl BHegpe-
HUS, KOMMO3MUTbl, MOPOLLUKOBbLIE KOHCTPYKTUBHbIE 3fIEMEHTbI, CUCTEMA KOM-
nnekca NporHo3npoBaHus pocta 00 bEMOB.

Nn. 4. Tabn. 1. bubnwnorp. 53 Ha3B..

Ha ocHoBi aHanisy npobnem iHXeHepHOro nporHo3yBaHHS €EKTUBHUX
ob'emiB BrnpoBagXeHHs1 MaTepianis NOPOLUKOBOI MeTanyprii B arperatu UMBI-
NbHUX MOBITPAHUX CYOdEH Ta BCTAHOBMIEHMX YMOB IX 3aCTOCYBaHHSA, a TaKOX
0OrpyHTOBaHOI MPaBOMIPHOCTI BMKOPUCTAHHA MeTOLOMOorii NPOrHo3iB pocTy
o6'eMiB NONIMEPHUX KOMMO3UTIB Y MOBITPSHUX CcyAax po3pobneHo NpUHLMNOBY
CXeMy cKnagy KOMMMEeKCy NPOrHo3yBaHHSA pPOCTy o6csriB BAPOBagKEHHA Mo-
POLLKOBMX KOHCTPYKTMBHUX eNeMEHTIB y 06'ekTax, Lo obroBopiotoTbes. Beta-
HOBMEHO XxapakTep (hOpMyBaHHSI AOBFOCTPOKOBMX MPOrHO3iB Npu Mnapanens-
HOMY BMPOBaXKEHHI KOMMO3UTIB Ta NOPOLLUKOBUX KOHCTPYKTUBHUX €JIEMEHTIB.

KnroyoBi cnoBa: iHXeHepHe NporHo3yBaHHSA, 00'eMn BNpOBamXKEHHS,
KOMMO3UTMW, NOPOLLKOBI KOHCTPYKTMBHI €1eMEHTU, CUCTEMA KOMMNEKCY MPOrHo-
3yBaHHSA poCTy 0bCAriB.

In. 4. Tabn. 1. bibniorp. 53 Ha3B.

On the basis of analysis of the problems of engineering forecasting of ef-
fective volumes of introduction of powder metallurgy materials in the ag-
regattas of civil aircraft and the established preconditions for their application,
as well as the justified legitimacy of using the methodology of the forecasts of
the growth of volumes of polymer composites in aircraft, the worked out princi-
ple scheme of the composition of the complex forecasting the growth of vol-
umes of introduction of powder constructive elements in the objects under in-
vestigation. The character of the formation of long-term forecasts with the par-
allel introduction of composites and powder construction elements is estab-
lished.

Keywords: engineering forecasting, volumes of introduction, compo-
sites, powder constructive elements, complex system of prediction of volume
growth.

Fig. 4. Table 1. Bibliogr. 53 sources.
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YK 621.01.103

HoHeub O. . OcobnmBoCTi NbOTHMX BUNPOOYBaHb perioHanbHOro na-
caxupcbkoro nitaka / O. [. [loHeub // Bonpockl NpoekTMpoBaHNSa 1 NPOU3BOA-
CTBa KOHCTPYKUMIW neTaTenbHbIX annapaTtos: ¢b. Hayy. Tp. Hau. aspokocMm. yH-
Ta M. H.E. XKykockoro «XAWM». — Bein. 3(95).— X., 2018. — C. 40 — 50.

PoboTa npucesyeHa acnektam Ta OCOBGMAMBOCTAM NbOTHUX BUNPOBY-
BaHb Cy4aCHOro perioHasibHOro nacaXupcbkoro nitaka. HaBegeHo nepenik
KOMMMeKcy HaseMHuxX pobiT 3 MiaroToBKM OOCMIQHOrO MOBITPSHOrO CydHa Ao
nepworo sBunpobysanbHOro nosboTy, METOAM Ta NporpamMu NbOTHUX BUMPO-
OyBaHb MOBITPSHUX CyLEH, OCHOBHI acrekT MeTOANYHOI NiArOTOBKM JIbOTHUX
BUNpoOyBaHb Ccy4yacHoro pocnigHoro nitaka. [lNpeacrtaesneHi ocobnmBOCTI
cepTudikauinHnx BunpodysaHb nitakieB AH-148 Ta AH-158. [Ina 3abesneyeH-
HA MakCUManbHOro BUKOPUCTAHHS LUMPOKMX eKCrnyaTauiiHUX MOXIMBOCTEN
nitakieB AH-148-100/AH-158 (mopenen AH-148-100A, AH-148-100B, AH-148-
100E T1a AH-158) Byno npoBeAeHOo NbOTHI BUNPOOYBAHHA B YMOBaX HU3bKUX
MiHIMYMiB, BUKOHAHO Ha3eMHi Ta NbOTHi BUNPOBYyBaHHA MiTaka Ha r'pyHTOBMX
3MiTHO-NOCAAKOBUX CMYrax, y 4acTuUHi BUCOTU aepoapoMHOro 6asyBaHHs OO
2200 M BMKOHAHO Has3eMHi Ta NIbOTHI BUNpPOOyBaHHA fiTaka Ha aepogpomax,
posTawoBaHnx Ha Bucotax 1800, 2050 i 2800 m. [Ana peecTpadii Ta Bigo-
OpaxeHHs iHpopmaLii, sslka HagxoauTb Big CUCTEMU DOPTOBUX BUMIPIB, PO3-
pobneHO Ta BNpPOBagXeHO nporpamHo-anapatHuin  komnnekc  (MAK)
ABIOHIKC-KI. [Ons o0pobneHHs kogoBoi iHopmauil nicna BUKOHAHHSA
nonboTy, AKy 3apeectpoBaHo [MAK ABIOHIKC-KI, ctBopeHO HasemMHun KOM-
nnekc asTtomaTtmaoBaHoi 06podbkn (HKAO). MNpu nbOTHUX BUNPOBGYyBaHHAX ni-
TakiB po3pobneHo Ta BNpOBaLXEeHO psia CUCTEM, KOMMNEKCIB, METOAIB, METO-
AWK Ta anapaTHO-NMPOorpaMHUX MNPOAYKTIB, WO [A03BOSMNM aBTOMaTU3yBaTu
npouec 30upaHHs, peecTtpauil, onepaTtMBHOro aHarsnisy tTa obpobneHHa napa-
MeTpiB. 3a pesynbTaTamu NpoBeAeHUX Ha3eMHUX i NbOTHMX BUNPOOyBaHb
OPOpPMIIEHI TEXHIYHI aKTW, NPOTOKONN, TeMaTU4YHI 3BITU. Lli maTepiann BuKo-
PUCTaHi 9K AoKa3oBa LOKyMeHTauis ansa nigTeepaXeHHa BignoBigHOCTI BUMO-
ram ceptudikauinHoro 6asuncy Cb-148 koxHoI 3 cuctem abo xapakTepUCTUK.

KnrouyoBi cnoBa: perioHanbHWn NacaXXMpPCbKUn fiTak, NbOTHI BUNPOOY-
BaHHSA, Ha3eMHi BUNpobyBaHHSA, cepTudikauiiHnin 6asuc.

In. 5. bibniorp. 2 Ha3BK

PaboTta nocesweHa acnektam U 0COBEHHOCTAM NETHbIX UCMbITAHUNA CO-
BPEMEHHOIO perMoHanbHOro naccaxupckoro camorneta. [NpuBegeH nepevyeHb
KOMMJieKca Ha3eMHbIX paboT No NoAroToBke MUccrenoBaTenbCKOro BO34YyLLUHO-
ro cygHa K nepBOMY UCMbITaTENbHOrO noneTa, MeToabl U NPorpamMmmbl fIETHLIX
MCMbITaHUN BO3OYLLUHbIX CYy40B, OCHOBHbIE aCnekTbl METOAMYECKON NOLTOTOBKM
NEeTHbIX WUCMbITAHUW COBPEMEHHOIO UCcreaoBaTeNnibCckoro camoneta. [lpen-
CTaBrieHbl 0COB6EHHOCTU CepTUUKALMOHHBIX UCTbITaHUA camoneToB AH-148 n
AH-158. [Ins obecneyeHns MakCMManbHOroO NCMNOfb30BaHUS LLUMPOKMUX IKCMy-
aTauMOHHbIX BO3MOXHocTen camosnetoB AH-148-100 / AH-158 (mopenen An-
148-100A, AH-148-100B, AH-148-100E n AH-158) 6bIno npoBedeHO NeTHble
NCMbITaHNS B YCNOBUAX HU3KUX MUHMMYMOB, BbIMOSHEHO HAa3eMHbIE U JIETHbIE
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UCMbITAaHWUS caMosieTa Ha IPYHTOBbLIX B3M1€THO-NOCAA0YHbIX MOflocax, B 4acTu
BbICOTbI adpogpomMHoro 6asmpoBaHna o 2200 M BbINOSTHEHbI HA3eMHbIE U
NeTHble UCMbITaHNA camorieTa Ha aspoapoMax, PacrnoSIOKEHHbIX Ha BbICOTaX
1800, 2050 n 2800 m. Ansa pernctpaumm n otobpaxeHna nHgopmaumm, nocTy-
natowen ot cmcteMbl BOPTOBLIX M3MEPEHUI, pa3paboTaHbl U BHEAPEHLI MPO-
rpammHo-annapaTHbein komnnekc (MAK) ABIOHIKC-KI. Ons obpaboTku kogo-
BOW MHopMaLMn nocne BbINOSIHEHUS MOSfieTa, KOTOpPOe 3apernctpmpoBaHoO
MAK ABIOHIKC-KI, cosgaH Ha3eMHbI KOMMNIEKC aBTOMaTM3MPOBaHHON obpa-
6oTkn (HKAO). Npn neTHbIX UcnbITaHUAX caMorieToB pa3paboTaHbl U BHeape-
Hbl PSS CUCTEM, KOMMJSIEKCOB, METOAO0B, METOAUK U annapaTHO-MPOrpamMMHbIX
NpO4YKTOB, MO3BONWUNM aBTOMaTU3MpOBaTbL Mpouecc cbopa, perncrpauuu,
onepaTtMBHOro aHanusa n obpaboTkn napameTpos. o pesynbTaTam npose-
AEHHbIX Ha3eMHbIX N FNETHbIX UCNbITaHUA OdOPMIIEHbI TEXHUYECKUE aKTbl,
NPOTOKOSIbl, TEMAaTUYECKNE OTYETLI. TN MaTepuarbl UCNONb30BaHbI Kak doKa-
3aTenbHas AOKyMeHTauusl Ons NoaTBEpPXOAEeHUS COOTBETCTBUS TpeboBaHUAM
cepTudmkaumoHHoro 6asnca Cb-148 kaxgomn U3 cUcTeM Unn XxapakTepuUCTUK.

KritoueBble crnoBa: pervoHasnbHbI MacCaXMpCKUi camoneT, JfeTHble
UCMbITaHWS, Ha3eMHbIE UCMNbITaHUSA, cepTUPUKaALMOHHBIN H6asuc.

Nn. 5. bubnuorp. 2 HasB..

This paper relates to aspects and features of flight tests of current re-
gional passenger aircraft. The paper contains a list of the ground activities for
preparing the aircraft for the first test flight, methods and program of the air-
craft flight tests, main aspects of the flight test methodical preparation. This
article presents features of the AN-148 and AN-158 aircraft certification tests.
In order to ensure maximum utilization of the AN-148-100/An-158 aircraft op-
erating capabilities (An-148-100A, An-148-100B, An-148-100E and An-158
models), flight tests were conducted in low minima; the aircraft was tested on
ground and in flight from unpaved runways; the aircraft ground and flight tests
at altitudes of 1800, 2050 and 2800 m were performed with regard to base
aerodrome altitude up to 2200 m. Data received from the on-board instru-
ments were recorded and displayed by the AVIONIKS-KI Software-Hardware
Complex (SHC) specially designed and implemented for this purpose. After
completing the flight the coded information recorded by the AVIONIKS-KI
SHC was processed by the specially developed Ground Automated Pro-
cessing Complex (GAPC). In flight tests of aircraft, a number of systems,
complexes, methods, techniques and hardware and software products have
been developed and implemented that allowed to automate the process of
acquisition, recording, operational evaluation and processing of parameters.

Technical reports, summaries, thematic papers were issued based on
results of the ground and flight tests. These write-ups were used as evidence
to proof the compliance with the requirements of the SB-148 certification ba-
sis for each system or characteristic.

Keywords: regional passenger aircraft, flight tests, ground tests, certifi-
cation basis.

Fig. 5. Bibliogr. 2 sources.
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YOK 629.735.015.3

Conoeen |.M. Bnnue BuxoporeHepaTopiB Ha aepoauHaMivyHi xapakTte-
puc-tukn nitaka "lkarus C-22"/ [.M. Conosewn // Bonpockl NpoekTnpoBaHna v
NPON3BOLCTBA KOHCTPYKUMW neTtaTesibHbIX annapartoB: c¢b. Hayd. Tp. Hau.
aspokocM. yH-Ta um. H.E. XKykosckoro «XAWM». — Bobin. 3(95).— X., 2018. —
C. 51 -58.

B paboTte paccmaTpuBaeTcs BrvsiHUE HU3KOMPOMUNbHBIX reHepaTopoB
BUXpeN B BUOE KNWHA Ha ajpoivHaMUYecKue XapakTepucTUKM caMosieéTta
"lkarus C-22". Pe3ynbTaTbl UCCneaoBaHUs nokasanu, YTO Ha YNCTOM Kpblne
npw 3axofe Ha nocaaky W BblaepkmBaHuu yrna 160 MMHUManbHaa CKopocTb
ropu3oHTanbHOro nosiéta cocrtasuna 58 km/yac. MNpu nocnegyrowem 3agupa-
HUW HOCa NpoucxoguT nposan. lNpn yCTaHOBNEHHbLIX BUXpereHepaTtopax npu
3axoe Ha nocagky u 3agupaHum Hoca ao 200 nposan He owyulaeTcsd U ngét
nnaBHOE nocregyuiee yMeHblUeHne ckopocTn. MnuHMmanbHasa CKOpoCTb ro-
PU3OHTaNbLHOro NoneTa B pexume nocagkm coctaesuna 52 km/yvac.

KnrouyeBble crnoBa: BuxpereHepaTtop, NOTOK BO3[yxa, BEPXHAS KpOMKa
KpblSia, CPbIBHbIE XapaKTepUCTUKKN MONETa.

Nn. 5. Tabn. 1. bubnwnorp.: 11 Ha3B..

Y poboTi po3rnsaaeTbCa BNAMB HU3bKONPOQINbHUX reHepaTopiB BUXO-
piB y BUIMMSAI KNMHA Ha aepoguHaMivHi XxapaktepucTuku nitaka "lkarus C-22".
PesynbTaTt gocnigpkeHHs nokasas, WO Ha YNCTOMY Kpuni npu 3axodi Ha noca-
OKY | BUTpUMyBaHHI Kyta 160 MiHiManbHa WBUAKICTL TFOPU3OHTaNIbHOIO
nonboTy ckrnagana 58 km/roa. MNpu noganelioMy 3aaupaHHi Hocy BiabyBaBcs
nposan. lNpn BCTaHOBMNEHUX BUXOpPOreHepaTopax Npu 3axodi Ha nocagky |
3agupaHHa Hocy o 200 npoBan He BigYyBaeTbCA | Wae nnaBHE HaCTynHe
3MeHLUEeHHs wBuakocTi. MiHiManbHa WBUAKICTL rOPU3OHTaNbLHOro NnosiboTy B
peXxumi nocagkm cknagana 52 km/rog.

KnioyoBi crnoBa: BuxoporeHepaTop, MOTIK MOBITPS, BEPXHA KpOMKa
Kpuria, 3puBHI XapakTepuUCTUKU MONbOTY.

In. 5. Tabn. 1. Bi6niorp.: 11 Ha3B

The effect of low-profile vortex generators in the form of a wedge on the
aerodynamic characteristics of the lkarus C-22 aircraft is considered. The re-
sult of the research showed that the minimum wing speed of the horizontal
flight was 58 km/h on a clean wing when approaching and maintaining the
angle 160. In the further throbbing of the nose there was a failure. When in-
stalled on the wind vortex generators, when approaching the landing and
throwing the nose up to 200 failures are not felt and there is a smooth subse-
quent decrease in speed. The minimum speed of the horizontal flight in land-
ing mode was 52 km/h, which was the difference in the minimum flight speed
in landing mode within 10%.

Keywords: vortex generator, airflow, upper edge of wing, breaking
characteristics of the flight.

Fig. 5. Table. 1. Bibliogr.: 11 sources
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YOK 629.735.33

JNlocb A.B. MeTog nosbiwleHna koadpdumuneHTa annunTM4yHOCTH Tpane-
LMEBUOHONO Kpblna nyTemM yBeNMYeHus yYucna Tpaneuunn, obpasyrowmx ero
nnaH / A.B. Jlocb // Bonpockl NpoeKkTMpoBaHUA 1 NMPON3BOLACTBA KOHCTPYKLNN
netaTtenbHbIX annapartoB: c¢b. Hayd. Tp. Hau. aspokocm. yH-Ta um. H.E. XKy-
koBckoro «XAWM». — Bein. 3(95).— X., 2018. — C. 59 — 65.

OaHUM 13 HanpaBnNeHU CHKEHUS MHOYKTUBHOIO COMNPOTUBIIEHUS Tpa-
neyneBnOHOro Kpbiyia ABNSAETCH UCnonb3oBaHne (Npu NpoeKkTMpoBaHUKU) Tak
HasblBaeMblX KO3(PPULNEHTOB ANANNTUYHOCTU ero oopMbl No BUAY B NNaHe.
3a KO3 PULMEHT 3MNMUNTUYHOCTU TpaneuneBUOHOro Kpbina (Kak U3BeCTHO)
NPUHATO COOTHOLLEHME LMPKYSALUMA CKOpOCTU annuntuyHoro (/) n akemBa-
MIEeHTHOro no nnowann n yannHeHuio TpaneumesnaHoro (I ,,) Kpbinbes, 3Ha-
YEeHUsA KOTOPbIX BblpaXeHbl Yepe3 6e3pa3mepHbI napamMeTp — CyXeHue (Nmp).

MakcumarnbHble 3Ha4YeHUs1 BENNYUHBLI KO3dhdULUMEHTA K,%p NpOCTOro Tpare-
LIMEBMAHOMO Kpbina C NOCTOSAHHbLIM CYyXeHWeM [ocTuraetcs npu n.,, = 2,857.
[MpY MHBIX CYyXXEeHUsIX BeNuYMHa K,%p CYLLEeCTBEHHO CHWXaeTcsd, YTO Breyer

3a cobown yBenumyeHne MHAYKTMBHOro conpotuenenna C, ;. OgHUM M3 NpoekT-
HO-KOHCTPYKTOPCKUX PELLUEHUN MNOBbIWEHUS KOIUUMEeHTa SNUNTUYHOCTU

K° wn cHmkenuns C,; siBnsetca npeactaeneHve opMbl TpaneunesnaHoro
Kpblria, obpa3oBaHHON HECKOMNbKMMU Tpaneumnsammn ¢ pasfimyHbIMU CY>KEHUAMM
(Ni) ¥ pasnMYHBIM UX PacnonoXeHeM (Z,;) NO padMaxy COCTaBHOIO Kpbifia C

CYMMapHbIM CyXXeHueM (n¢). Ans KpbinbeB Takoro Tuna npennoxeHa moaernb
oueHkun koadpdpuumeHTa ero annuntuyaHoctm (K, (n,mi,Mc,Zxi)), TA€ N — Ync-

Nno Tpaneuui, obpasyoLmx 0B NnaH COCTaBHOMO TpaneLuneBuaHoOro Kpbl-
na. Ha ocHoBe Takux Moaenei npeacTaBnsaeTcss BO3MOXHbIM obecneynTb

K5 —max npu ne > 2,857 (4TO cOrmacyeTcs C YCrOBMEM CHUXEHWUS Macchl
Kpbina) n obecneuynte MMHUManbHy BenuunHy C,;. AHanua nokasars, 4To,
NCXOAA M3 YCMNoBMA MakcuMmyma koadpduumeHTa Kj(n,mi,ne,zZqi), Hanbonee

appeKkTUBHbIMU crneayeT npusHaTtbh popmbl KpbinbeB A-300, A-320, KaBaca-
kn (C-1 n C-2), C-5A, n-76. C TOYkM 3peHnsa oLUeHKM 3PPEeKTUBHOCTN MO-
ANOMLUNMPOBAHHOIO Kpbifia no MuHumymy C,; 1 MMHUMYMY Maccbl Hanbonee
pauMoHanbHOW criegyeT npuaHatb opmMy Kpbira y camorneta AH-124 ¢ ero

CYMMAaPpHbIM CyXXeHneM M¢ = 3,797 v noutn ontumanbsHbiM K.

KniouyeBble cnoBa: TpaneunmeBuaHoe Kpbino, Tpaneunn, obpasyroime
nnaH Kpbina, KOAM@MUUNEHT SNANNTUYHOCTU, METOL MOBbILLEHNS KO3 PUum-
eHTa 3NIMNTUYHOCTN.

Nn. 3. Tabn. 3. bubnuorp.: 3 HasB.

OQHUM 3 HanpsMKIB 3HWKEHHSA iIHOYKTUBHOMO onopy TpaneuienoibHoro
Kpura € BUKOPUCTAHHA (NpU NPOEKTYBaHHI) Tak 3BaHUX KoedilieHTiB eninTny-
HOCTI noro coopmun 3 BUrMAAY B NnaHi. 3a KoediuieHT eninTUYHOCTI Tpaneuie-
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nogibHoro kpuna (9K BigOMO) NPUMHATO CNiBBIOHOLIEHHSA LUMPKYNAUIN WBNa-
KOCTi enintnyHoro (/) i ekBiBaneHTHOro 3a NsoLeto i NOgOBXEHHIO TpaneLyie-
nogioHoro (/) Kpui, 3Ha4YEeHHA SIKUX BUPaXeHi yepe3 6e3po3mipHUM napa-
MeTpP - 3BYXEHHS (Np). MakcumarnbHi 3Ha4eHHA BenUYnHN KoedilieHTa K,%p
NpocToro TpaneuienogibHoro kpuna 3 MOCTINHUM 3BY)XEHHAM OOCAraeTbCsl
npu Ny = 2,857. TNpn iHWKX 3BYKEHHAX BENUYUHA K,%p ICTOTHO 3HMXKYETLCH,
LLO crnpuymnHbe 3a coboto 36inbueHHs iHaykTnBHoro onopy C, ;. OaHuUM 3 npo-
eKTHO-KOHCTPYKTOPChKUX PilleHb MiaBULLEHHS KoedilieHTa enintuyHocTi K€ i

3HMXKeHHs Cy; € yaBneHHa dhopmu TpaneuienodibHoro kpuna, yTBopeHol ae-
KinbkoMa TpaneuissMn 3 pisHUMW 3BY>KEHHAMM (N;) | Pi3HUM TX po3TallyBaHHSM
(Zyj) 3a po3aMaxoM CKMageHoro Kpura 3 CyMapHUM 3BYXEHHsM (ng). Ons

KpWn Takoro Tuny 3anpornoHoBaHa MoAernb OUiHKM KoedilieHTa Moro enintuy-
HocTi (Kn(n,mi,Ne,Zyi)), A€ N - YMCNO TpaneLwii, Wo yTBOPIOTL 3aranbHUN
nnaH cknageHoro TpaneudienoaibHoro kpuna. Ha ocHoBi Takmx mopenen

NpeacTaBnseTbCa MOXIMBUM 3abe3neuntn K5 - max npu ne > 2,857 (Lo y3-

rOQXKYETbCH 3 YMOBOK 3HWXKEHHS Macu Kpuna) i 3abe3neyntn MiHimanbHy Be-
nnunny Cy . AHani3 nokasas, L0, BUXOOS4YM 3 YMOBM MakCUMyMy KoedilieHTa

K5 (n,mi,Me,Zni), Hanbinblw emeKTMBHUMK CRia BU3HATU (DOPMU  KPUI
A-300, A-320, Kaeacaki (C-1 i C-2), C-5A, In-76. 3 TOYKM 30pYy OLHKN edoek-

TMBHOCTI MOAMMIKOBaAHOro Kpuna no MiHimymy C,; i MiHiMymMy mMacu HanoinbLu
pauioHanbHOI cnig BUu3HaTU oopmy Kpuna y nitaka AH-124 3 noro cymapHum

3BYXXEHHAM 1M = 3,797 | Mmamxe onTumansHUM K®

Knrou4oBi cnoBa: TpaneuiesngHe Kpuno, Tpanewil, Wo yTBOPOKTb NaH
Kpuna, koediuieHT eninTUYHOCTI, MeToa NiaABULLEHHA KoedilieHTa eninTUYHo-
CTi.

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

One of the ways to reduce the inductive resistance of a trapezoidal wing
is to use (when designing) the so-called ellipticity coefficients of its shape in
appearance in the plan. The ellipticity ratio of a trapezoidal wing (as is known)
is the ratio of elliptical velocity (G) circulation to the equivalent and extension
of a trapezoidal (G;) wing, the values of which are expressed in terms of the
dimensionless parameter — tapering (n:). The maximum values of the coeffi-

cient Kte of a simple trapezoidal wing with a constant narrowing is achieved

with n; = 2.857. With other restrictions K , the value is significantly reduced,
which entails an increase in inductive resistance C,. One of the design solu-
tions for increasing the ellipticity ratioK® and reducing C,; is the representa-

tion of the shape of a trapezoid wing formed by several trapeziums with dif-
ferent restrictions (n;) and their different arrangement (z,;) in the span of a
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composite wing with total restrictions (n¢). For wings of this type, a model is
proposed for estimating its ellipticity coefficient (K,(n,ni,ne,Zyi)), where n

is the number of trapezoids that form the general plan of a composite trape-
zoid wing. On the basis of such models, it is possible to provide - max at n.>
2.857 (which is consistent with the condition for reducing the mass of the
wing) and ensure the minimum value of C,;. The analysis showed that, on the

basis of the condition of the maximum coefficient K7 (n,ni,ne,z4i ), the forms

of A-300, A-320, Kawasaki (C-1 and C-2), C-5A, IL-76 wings should be rec-
ognized as the most effective. From the point of view of evaluating the effec-
tiveness of a modified wing with a minimum of C,; and a minimum mass, the
most rational should be the shape of the wing of the An-124 with its total nar-

rowing M¢ = 3,797 and almost optimal K.

Keywords: trapezoid wing, trapezium, forming the wing plan, ellipticity
coefficient, method of increasing the ellipticity coefficient.
Fig. 3. Tabl. 3. Bibliogr.: 3 sources

YK 629.7.002: 624.016

KoBaneHko B.O. HaykoBi oCHOBM TexHOSOrii BUPOOHULTBA arperaTiB
PaKETHO-KOCMIYHOI TEXHIKM pernamMeHTOBaHOl SIKOCTI 3 MOniMepPHUX KOMMO-
3nuinHux matepianis / B.O. KoaneHko // Bonpockl NPOEKTUPOBAHUA U NPO-
N3BOACTBA KOHCTPYKUMA NeTaTenbHbIX annapatos: c¢b. Hayy. Tp. Hau. aspo-
kocM. yH-Ta um. H.E. XykoBckoro «XAWM». — Bwin. 3(95)— X., 2018. —
C. 66 — 88.

[MpoBeaeHO aHani3 cy4dacHoro CctaHy 3acTocyBaHHA MOMIMEPHUX KOMMO-
3ULINHNX MaTepianis y 3apyOibKHUX i BITYM3HAHMX arperaTax i3 KOMMo3uTiB Y
PaKeTHO-KOCMIYHIN TEeXHili, WO 003BOMSAE ICTOTHO 3MEHLWUTM X Macy, niaBu-
LLNTK 1T EKOHOMIYHY €(EeKTUBHICTb | KOHKYPEHTOCNPOMOXHICTb Ha CBITOBOMY
PUHKY npofaxis i nocnyr. CTOCOBHO AOCHiAKyBaHOro Krnacy o6'ekTiB CUHTe-
30BaHO HaraTopiBHEBMUI KnacugikaTtop NoKasHUKIB SKOCTi, 0OrpyHTOBaHO Ma-
TemMaTu4yHi Mogeni 1X KBaniMeTpUYHMUX XapakTePUCTUK | METOAM IX BU3HAYEH-
HA. Po3kpuTO (pyHOaMeHTanbHi XapakTepuCTUKM KOMMO3UTIB i IX ponb Yy 3a-
BGe3neyeHHi iHTerpanbHOro MokasHuka SKocTi BMpoOy. [MpoBeneHo Aocni-
MKEHHSI TEXHOSONYHUX MIKPO- i MakpodedekTiB, WO BUHUKAKOTL Y nosiimep-
HUX KOMMO3MLINHMX MaTepianis y npoueci BMpobHuuTBa BMpobiB. BcTaHoBne-
HO NMonsa OOMNycKiB Ha BCI BUAWM OedekTiB i npoBeaeHo 1X HopMyBaHHSA. Po3k-
PUTO KOHUENTYyanbHi LWSXNU BAOCKOHANEHHS TEXHONOrIT BUPOOHMLTBA KOMIMO-
3UTHUX BMPOBIB pakeTHO-KOCMIYHOI TEXHIKM | CUHTE30BaHO 3arasibHi NPUHUMNN
Ta npasuna NpPoeKkTyBaHHS TEXHONOIYHNX NPOLECIB.

KrirouoBi cnoBa: TexHosoriss BUpOOHMLUTBA, NOSIIMEPHI KOMMO3ULINHI Ma-
Tepiann, pakeTHO-KOCMIYHa TeXHika, KOHCTPYKTUBHO-TEXHOMOMYHI PilleHHS,

KBaniMeTPUYHI XapaKTepPUCTUKN, MOKA3HUKN AKOCTi, TEXHOMOrIYHI NONA AOMNyCKiB.
In. 9. Tabn. 3. bibniorp. 25 Ha3B.
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[MpoBedeH aHanuM3 COBPEMEHHOr0 COCTOAHUA MPUMEHEHUS MOoNnMep-
HbIX KOMMO3ULMOHHbBIX MaTepuanoB B 3apybeXHbIX N OTeYEeCTBEHHbIX arpera-
Tax M3 KOMMNO3NUTOB B PaKeTHO-KOCMWYECKOWN TEXHUKE, NMO3BOMAIOLWEro cylle-
CTBEHHO CHU3UTb UX Maccy, NOBbLICUTb €€ 3KOHOMUYECKYD 3(PPEKTUBHOCTL U
KOHKYPEHTOCNOCOBHOCTb HAa MMPOBOM pPbIHKE Npodax u ycnyr. OTHOCUTENbHO
nccriegyemMoro knacca obbLekToB CUMHTE3MPOBaH MHOIMOYPOBHEBLIM KNaCCuU-
doukaTop nokasatenen kayectsa, 0OOCHOBaHbI MatemMaTuyeckne Mogenu ux
KBanmMMeTpUYeCKNX XapakTepUCTUK U MeTodbl MUX ornpeaerieHus. PackpbiThbl
dyHOaMeHTarnbHble XapakTepUCTUKM KOMMO3UTOB U UX porb B obecnevyeHun
WMHTerpanbHOro nokasartenis kadectBa usgenus. [NpoBegeHo uccnegoBaHue
TEXHOSTOrMYECKNX MUKPO- N MaKpoAedeKTOB, BO3HUKAKOLWMNX B MNOMNMEPHbIX
KOMNO3ULMOHHBIX MaTtepuasrioB B rpoLecce NpousBoacTBa u3genuin. Ycrta-
HOBMNEHbI NONA JONYCKOB Ha BCe BUAblI AedeKToB 1 NnpoBegeHO UX HOPMUPO-
BaHWA. PackpbITbl KOHUENTyanbHble NyTW COBEPLUEHCTBOBAHUA TEXHOMOMM
NpOn3BOACTBA KOMMO3UTHLIX U3AESNUA PAKETHO-KOCMUYECKON TEXHUKN U CUH-
Te3npoBaHbl 0OLUME MPUHUUNLI U NpaBuia NPOEKTUPOBAHUS TeXHONormye-
CKMX NpPOLLeCcCoB.

KnioueBble crnoBa: TeXHOSOrMs Npon3BOACTBA, MOSIMMEPHbIE KOMMO-
3MLUMOHHbIE MaTepuarnbl, pPakeTHO-KOCMUYEeCcKad TEeXHWKa, KOHCTPYKTUBHO-
TEXHOJIOrMYECKNe peLleHuns, KBanmmMmeTpuieckne xapakTepucTukn, nokasarte-
N KavyecTBa, TeXHONOormyeckme rnonsa gornyck

Nn. 9. Tabn. 3. bubnwnorp. 25 HasB.

The analysis of present-day state of usage of polymeric composite ma-
terials in foreign and native rocket and space technics units was carried out.
Composite materials provide considerable mass reduction, increasing of eco-
nomic efficiency and competitive on world market of sale and service. Was
synthetized multilevel classifier of quality criteria’s, substantiated mathemati-
cal models of criteria’s qualimetric characteristics and methods of its defini-
tion. The work gives fundamental characteristics of polymeric composite ma-
terials and its role in providing of integral quality criteria. Analysis of techno-
logical micro and macro-defects, those arise in polymeric composite materials
during manufacturing of units was carried out. The margin tolerance on all de-
fects was established and carried out its standardization. The conceptual
ways of improvement of manufacturing technology of rocket and space tech-
nics units quality from polymer composite materials were considered and
general principles and rules of manufacturing technological processes were
synthetized.

Keywords: manufacturing technology, polymer composite materials,
rocket and space technics, constructive-technology solutions, qualimetric
characteristics, quality criteria’s, technological margin tolerance.

Fig. 9. Table 3. Bibliogr. 25 sources.
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YK 629.7.023

ManopoBa K.B. lNpoekTtyBaHHSA iHTerpanbHUX TpULLIAPOBUX aBiaKOHCT-
PYKUiA 3 NoniMepHUX KOMMNO3ULINHKUX MaTepianiB i3 TpybyacTum 3anoBHIOBaA-
yem / B. Manoposa // Borpocbkl NpoekTMpoBaHna 1 Npon3BoLCTBa KOHCTPYK-
UMM rneTtaTenbHbiX annapartos: cb6. Hayd. Tp. Hau. aspokocMm. YH-Ta
nm. H.E. XKykosckoro «XAW». — Bein. 3(95).— X., 2018. — C. 89 — 102.

MiCTUTb TEeOpeTUYHi Ta NPaKTU4Hi pe3ynbTaTh, 40 SKUX HanexaTb: Me-
TOO nNepenecki3HOro nPOEKTYyBaHHS MaHenbHUX TPULIApPOBUX aBiauinHUX
KOHCTpYKUiN i3 TTKM; aHaniT4HI 3aneXHocTi npueeneHnx isanko-mexaHiyHmnx
i MibHicHMX xapaktepuctuk T3 i3 NKM; aHaniTu4yHi 3aneXxHocTi npuBeaeHnX
PMX i MexX MILHOCTI Ha PO3TArHEHHA-CTUCHEHHS | 3CyB OPTOTPOMHOrO KBasi-
cyuinbHoro KM; yOoCKOHaneHun MeToq eKCnepuMeHTanbHO-TEOPETUYHOro
Bn3HayeHHss PMX i miyHicHMXx Bnactusocten T3 i3 BunpobyBaHb TpUlapoBmx
3paskiB, LLO iHTerpanbHO BpaxoBye BCi cneumdiyHi ocobnueocTi pobotn T3 y
peanbHNX ymMoBax; pe3yribTaTh YNCESIbHOrO BU3HAYeHHS npuBegeHux PMX
T3 ons BubpaHoro 4eMOHCTpaUIMHOMO NpuKnagy, a TakoX KBasiCyuinbHOI op-
TOTPONHOI TPyDYacTOi CTPYKTYpU Ta MOPIBHAHHA 3 aHaniTUYHUMKW LaHUMW;
pesynbTaT MNOPIBHANBHMX BUNPOOYBaHb 3pasKiB i HATYPHUX KOHCTPYKLUIN i3
MKM i3 C3 i 3 T3; pekomeHaauil 1000 BOOCKOHANEHHA KOHCTPYKLIN niTakis
CiM’T «AH» 32 JOMOMOrOK CTBOPEHHS IHTerpanbHUX KOHCTPYKUin 3 T3 i3 NMKM.

HaBeneHo umcenbHi ekcnepuMeHTanbHi AOoCnigXeHHA 3paskiB | dopar-
MEHTIB HaTypHWUX iHTerpanbHUX TPULIAPOBUX KOMMO3UTHUX KOHCTPYKUIN 3
Tpyb4yacTuM 3anoBHIOBAYEM, JAHO PeKOMeHaLil, a TaKkoX NO3HAYEeHO LUMAXU
YOOCKOHANEHHS1 KOHCTPYKUiN fiTakiB «AH» 3a JOMOMOroK CTBOPEHHSA iHTer-
panbHUX KOHCTPYKUin NMKM i3 T3.

Kno4oBi crnoBa: npoekTyBaHHA, (Qi3MKO-MeXaHiYHi XapaKTepUCTUKMU,
MiLHICHI BNacTMBOCTI, iHTerpanbHa KOHCTPYKUiA 3 T3, KBasiogHopigHa OpTOoT-
ponHa Tpyb4yacTta CTpyKTypa, aHaniTuyHi 3anexHocti, MCE, kopurytoudi koe-
dilieHTn, pekomeHaauil Ta WX BOOCKOHANEHHS.

In. 4. Tabn. 4. bibniorp. 18 Ha3B.

CooepXxuT TeopeTUdeckne 1 npakTudeckme pesyrnbTaTthbl, BKOYaloLwme
B cebs mMeTon NpeasCcKM3HOro NPOEKTUPOBAHUA MNaHENbHbIX TPEXCNOMHbIX
aBMaLUMNOHHbBIX KOHCTPYKumn n3 MNKM; aHanuTuyeckne 3aBUCUMOCTM MpuBe-
AEHHbIX (PU3NKO-MEXAHNYECKMX U MPOYHOCTHbLIX Xapaktepuctnk T3 m3 MKM;
aHanuTM4yeckne 3aBMCMMOCTM npuesedeHHbiXx PMX 1 npegenoB NPOYHOCTU Ha
pacTsKeHue-cxxaTtme u caBur optoTpornHoro keasucrsiowHoro KM; ycosep-
LLIEHCTBOBAHHbLIA METO[ 3KCNepUMEHTanbHO-TEOPETUYECKOrO orpeaesieHus
Bcex ®MX 1 NPOYHOCTHbIX CBOUCTB T3 MO UCMbITAHUAM TPEXCNOMHbIX 06pas-
LOB, UHTErpasibHO y4nTbiBaOLWM BCe creundunyeckne ocobeHHoCTn paboTol
T3 B pearnbHbIX YCNOBUSX; pe3yrnbTaTbl YMCIIEHHOrO orpeneneHusl npmee-
AeHHbix PMX T3 gnga BbIbpaHHOro AEMOHCTPALMOHHOIo Npumepa 1 Ans Kea-
3MOQHOPOOHON OPTOTPOMNHOM TpybYaToOM CTPYKTYpbl, pe3ynbTaTbl CpaBHEHUS
C aHanNUTUYECKMMUN JaHHbIMU, a TakkKe pe3yrnbTaTbl CPaBHUTESbHbLIX UCMbITa-
HUM 06pa3LoB N HaTYpHbIX KOHCTpyKumn n3 NMKM ¢ C3 n T3; pekomeHgauunu
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MO COBEPLUEHCTBOBAHUIO KOHCTPYKLMN caMONeToB cemencTsa «AH» nocpen-
CTBOM CO3aHUS MHTerpanbHbIX KOHCTPYKUMn ¢ T3 n3 [NKM.

[MpvBeaeHbl O6LWMPHBIE AKCNEepUMEHTarnbHble uccrnegoBaHus obpasLoB
N HaTYPHbIX MHTErpanbHbIX TPEXCIOMHbIX KOMMO3UTHBLIX KOHCTPYKUUIK C TPY6-
YaTbIM 3arnosfiHuTeneM, AaHbl peKkoMeHAauuMm u npenroxeHol NyTu coBep-
LLIEHCTBOBAHUSA KOHCTPYKLMA camMOoneToB «AH» NOCPeaCTBOM CO3[4aHUA UHTEe-
rpanbHbIX KOHCTPYKUu n3 NKM ¢ T3.

KritoueBble crioBa: npoekTupoBaHue, (PU3NKo-mMexaHnveckne xapak-
TEPUCTUKKN, NPOYHOCTHbIE CBOWCTBA, WMHTEerparnbHas KOHCTpykuusa ¢ T3, kBa-
3nogHopoaHas opTOTponHasa TpybyaTas CTpyKTypa, aHanuTu4eckue 3aBuUCU-
MocTu, MKD3, KoppekTupytowme KoappuumeHTsl, pekomeHgaumum n nyTn co-
BEpLLEHCTBOBAHUA.

Un. 4. Tabn. 4. bubnwnorp. 18 Ha3B..

It contains theoretical and practical results, including methods of design
study of panel three-level constructions of PCM; analytical dependences of
reduced physical and mechanical and structural behavior of TF made of
PCM; analytical dependences of reduced PMB and tensile-compression
strength and shear of orthotropic quasisolid CM; improved methods of theo-
retical and experimental determination of all the PMB and TF structural be-
havior during three-level samples testing that integrally considers all the spe-
cific features of TF work under the real-life conditions; the results of numerical
determination of reduced TF PMB for chosen working example and also qua-
sisolid orthotropic tube structure and comparing with analytical data; the re-
sults of comparing tests of samples and fragments of model constructions
made of PCM with TF and honeycomb filler (HF); recommendations and the
ways of updating the “An” aircraft construction by the means of creating inte-
gral constructions with TF made of PCM. Numerical determination of reduced
TF PMB and quasisolid orthotropic tube structure PMB was carried out on the
specific working examples. Adjusting factors for analytical values of PMB
were reasonably added. It is learnt that in case of making sandwich construc-
tion of smooth orthotropic structure all the adjusting factors of its PMB are
equal to one.

Keywords: engineering, physical and mechanical behavior, structural
behavior, integrated construction with TF, quasisolid orthotropic tube struc-
ture, analytical dependences, FEM-model, adjusting factors, recommenda-

tions and the ways of updating.
Fig. 4. Table 4. Bibliogr. 18 sources.
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YK 629.7.023

XapyeHko M.€. CuHTe3 pauioHanbHUX KOHCTPYKTUBHO-TEXHOMOMYHUX
pilleHb BYrnennacTMkoBux ¢oopMopo3mMipoCcTabinbHUX KOHCTPYKLiIA KOCMIYHO-
ro npmusHadeHHs / M.€. XapuyeHko // Bonpocbkl NPOEKTUPOBAHUA U NPOU3BOA-
CTBa KOHCTPYKUMW neTaTenbHbIX annapaTtos: ¢b. Hayy. Tp. Hau. aspoKkocMm. yH-
Ta uM. H.E. XKykoBckoro «XAW». — Bein. 3(95).— X., 2018. - C. 103 — 114.

HaBeneHO TeopeTuyHi W NpakTUYHI pesdynbTaTtu, WO MICTATb ornag i
aHani3 craHy npobnemMmn po3pobneHHs i BNPOBagXEHHS TepMOdOpPMOpPO3Mi-
pOCTabifIbHUX KOMMO3UTHUX KOHCTPYKLIN KOCMIYHOMO MPU3HAYEHHHA; CUHTE3
HabNMXEHNX B3aEMO3aNEXHOCTEN XapakTEPUCTUK CTiINIbHUKOBUX 3anoOBHIOBA-
YiB | KOHCTPYKLUiMA 3 ByrnennacTtukie gnga ouiHioBaHHA edoekTnBHocTi KTP Bu-
pobiB 4aHOro Knacy; CKiHHeHHOeNeMeHTHUI aHani3 3abe3nevYeHHs perfnameH-
ToBaHOI hopMopo3MipocTabinbHOCTI arperaTiB 3 ByrnecoTonnacTom; oorpyH-
TYBaHHA MOXMMBOCTI CTBOPEHHSA KOHCTPYKLiN opbiTanbHMX KOCMIYHUX anapa-
TiB i3 Byrneub-ByrneLesnx KOMMO3UTIB LLIApyBaTOi CTPYKTYpPU; NpUKiagn Tex-
HOJTOrYHOI pearni3auil CTBOPEHHSA BYrnecoTonsnacTiB i KOHCTPYKLUIW Ha iX OC-
HOBI Ta IX ynpoBamkeHH4A. [poBefeHnn aHani3 cTaHy 3acTOCyBaHHSA BYrren-
NacTUKOBUX CTINIbHUKOBUX 3aMOBHIOBAYIB i KOHCTPYKLIN Ha 1X OCHOBI, @ TaKoX
npobrnemu nigBULEHHS X YHKLIOHaNbHUX XapakTepucTuk onst Bupobis op-
BiTanbHMX KOCMIYHMX anapartiB, BUSABUB HEODXIOHICTb BUPILLEHHA aKTyanbHUX
B3aEMO3B'si3aHNX 3a4a4 cOpMySibOBaHMUX y poboTi.

KnroyoBi cnoBa: KOHCTPYKLUiI KOCMIYHOrO Npu3Ha4YeHHs, opMOopO3Mmi-
poCTabiNnbHICTb, BYrnecoTonsiactu, pauioHanbHi KOHCTPYKTUBHO-TEXHOSONYHI
PiLLEHHS, BYrneLb-BYrreueBi CTiNIbHUKOBI KOHCTPYKLiT, TEXHOSMOriYHa peanisa-
Lis.

In. 4. Bibniorp. 25 Ha3B..

CooepXxuT TeopeTudeckme 1 npakTnyeckue pesynbTaThl, BKAYawLme
B ceba o630p M aHanna cocTtoaHus npobriembl pa3paboTkM U BHeLpPeHUs
TepmohopMopasmepoCcTabusibHbIX KOMMO3UTHBLIX KOHCTPYKLMA KOCMUYECKOIrO
Ha3Ha4YeHNd; CUHTE3 MPUBMXKEHHBIX B3aMMO3aBUCUMOCTEN XapaKTepUCTUK
COTOBbIX 3arOfIHUTENEN N KOHCTPYKUMIA U3 YriensacTUKOB AN OLEHKN a-
doekTnBHOCTM KTP u3genun gaHHOro Kracca; KOHEYHO3NEMEHTHbIN aHanms
obecneyeHnsa pernameHTUpoBaHHOW OpMOpa3MepocTabunbHOCTN arpera-
TOB C yrrnecoTtonsiactom; 060CHOBaHME BO3MOXHOCTU CO34aHUA KOHCTPYKLMIA
opbuTanbHbIX KOCMUYECKMX annapaTtoB U3 yrnepoa-yrinepoaHbiX KOMNO3UTOB
CNOUCTOWN CTPYKTYpPbI; MPUMepPbl TEXHONOMMYECKON peanusaunm co3gaHns yr-
NecoTonsiacToB U YriecoTonnacToBbIX KOHCTPYKUNM N UX BHEOPEHUS.

[MpoBeAeHHbIN aHann3 COCTOAHUSA NPUMEHEHUA YrnennacTUKoBbIX CO-
TOBbIX 3arnoOfHUTENEN N KOHCTPYKLUUIA Ha UX OCHOBE, a Takke npobnembl no-
BbILLEHNA MX PYHKUMOHASbHbLIX XapaKTepucTuK Ans usgenuin opoutanbHbIX
KOCMUYECKMX annapatoB BbIABUT HEOOXOOMMOCTb peLUeHUst aKTyanbHbIX
B3aUMOCBSI3aHHbIX COOPMYSIMPOBaHHLIX B paboTe 3aaau.

KrnouyeBble cnoBa: KOHCTPYKUMM KOCMWUYECKOrO HasHayeHusi, opMo-
pasMepocTabusibHOCTb, YrnecoTonnacTbl, paunoHarnbHble KOHCTPYKTUBHO-
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TEXHOSMOIMMYecKne peLleHnd, yrriepoa-yrrneponHble COTOBbl€ KOHCTPYKLMW,
TexHosnormyeckasa peanusauus.

n. 4. bubnuorp. 25 Ha3B

Contains theoretical and practical results, including a review and analy-
sis of development and implementation problem of thermo-shape-size-stable
composite structures for space purposes; synthesis of interdependent charac-
teristics honeycomb and carbon-fiber construction to evaluate the effective-
ness structural and technological solutions products of this class; finite ele-
ment analysis to ensure regimented shape-size-stable aggregates with car-
bon honeycomb; substantiation the possibility of creating orbital spacecraft
structures from the carbon-carbon composites layered structure; examples of
technological implementation for creation carbon honeycomb structures
based on them and their implementation. The analysis of the state for use
carbon fiber and honeycomb structures based on them, and the problem of
increasing their functional characteristics for products orbital spacecraft has
revealed the need to address urgent interrelated set out in the work tasks.

Keywords: constructions for space purposes, the shape-size-stability,
carbon honeycomb, rational design and technological solutions, carbon-

carbon honeycomb structures, technological implementation.
Fig. 4. Bibliogr. 25 sources.

YK 629.7.023

[MpoHueBny O.0O. TexHosnorivyHi MeToau nNiaBULLEHHA (OYHKLIOHaNbHUX
BNAaCTUBOCTEWN CTiNIbHUKOBMX 3aMOBHIOBAYIB Ta KOHCTPYKUIA i3 NoniMepHUxX
KOMMO3ULiNHMX MaTepianiB gna Bupobis asiakocmivyHol TexHiku / O.0. NpoH-
uesuny// Bonpockl NPOEKTUPOBaHUSA N NPOU3BOACTBA KOHCTPYKUMIW reTaTenb-
HbIX annapaToB: cb6. Hayd. Tp. Hau. aspokocm. yH-Ta um. H.E. XKykoBckoro
«XAW». — Bobin. 3(95).— X., 2018. - C. 115 - 129.

MiCTUTb TEOPETUYHI Ta NPAKTUYHI pe3ynbTaTu, WO BKNOYaKTb pO3pob-
Ky MeToay uinecrnpamMoBaHOro KoOpuryBaHHsS goisMKO-MexaHidHMUX Ta MIiLHICHNX
XapakTEPUCTUK CTiNIbHUKOBOrO 3amnoBHOBada nNpu perfiameHToBaHnx obme-
XEHHSAX Ha BXigHI napameTpu; MeToau BMU3HAYEHHS Hecy4yol 34aTHOCTI Kne-
MOBOro 3'€4HaHHA CTINIbHUKOBOI KOHCTPYKLIT NMpy TpaHcBepcanbHOMY BigpuBI
AJ11 OCHOBHUX TEXHOJSOrNYHUX CNocobiB HAHECEHHSA Kret; enekTpomisnyHnmn
MeTO[ ONTMUMI3aLil PpeXXMMiB OTBEPOXKEHHS KOMMO3UTHUX OBLUMBOK CTifTbHUKO-
BUX 3aroOBHIOBA4iB 3 KOHTPOSieM OCHOBHUX CTafi TEXHOJSIOMNYHOro npolecy,
Lo 3abeanevye oTpuMaHHs 6e3nopmncToro NoniMepHOro KOMMNO3ULINHOro Ma-
Tepiany 3 nigBuWeHNMU (PYHKLIOHANTbHUMUM BNacTUBOCTAMM 3a PaxyHOK Li-
NboBoI [o6aBKM KOMMSEKCHoro 3'eaHaHHs peHito (V). Pesynbtatm pgocni-
KEHHs1 Ta pekomMmeHaauii poboTn peanisoBaHi Ha psdi NignpuUeEMCTB aBiakoc-
MIYHOT ranysi YkpaiHu, y Bupobax TpaHcnopTy 1 6yaisenbHOro BUpoodHNLUTB, B
HaBYanbHOMY MNpoueci NiAroToBKM KagpiB ANs aBiakocMivyHOI ranysi HauioHa-
NbHOrO aepoKOoCMIYHOro yHiBepcuteTy iM. M.E. XKykoBcbkoro «XapkiBCbKui
aBiaUiHUW IHCTUTYT».
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KnioyoBi crnoBa: aBiakoCMiYHa TexHika, CTifIlbHUKOBI 3arnoBHIOBaui |
KOHCTPYKLIiT, NoniMepHi KOMMO3UTU, TEXHONOTYHI MeToan popMyBaHHSA, PyH-
KUiOHarnbHi BNACTUBOCTI, NiABULLLIEHHS SIKOCTi, MaTeMaTU4Hi mogeni i metoamn

In. 8. Tabn. 6. bibniorp. 25 Ha3B.

CooepXuT TeopeTUdeckme 1 npakTudeckme pesyrnbTaTtbl, BKOYaloLwme
B ceba paspaboTky meToaa LueneHanpaBfiEHHON KOPPEKTUPOBKU (PU3MKO-
MEXaHUYECKMX W TMPOYHOCTHbIX CBOWCTB COTOBOrO 3arnosiHUTENs npwu
pernaMmeHTUpPOBaHHbIX OrpaHUYEeHUsIX Ha BXOASAWME napamMeTpbl; MeToaa
onpeneneHnst Hecywen CrnocobHOCTM KNeeBOoro COeAMHEHUSI COTOBOW
KOHCTPYKLNN npu TpaHcBepcanbHOM oTpbiBE 4SS OCHOBHBbIX
TEXHOSTOrMYecknx cnocoboB HaHeCceHUsi Knesl; aneKkTpouandeckum meton
ONTUMU3ALMN PEXMMOB OTBEPXKAEHUS KOMMO3UTHBIX OBLIMBOK COTOBbIX
3anonHnTenen ¢ KOHTPOSIeEM OCHOBHbLIX CTaAun TEXHOSTIOMMYECKOro rnpoLecca,
obecneuvmBatoLmin nonyyeHue BecnopucToro NoNIMMEPHOro
KOMMO3ULMOHHOIO  MaTepuana C  MOBbIWEHHbIMU  PYHKLMOHAIbHbIMU
CBOMCTBaMM 3a CYeT ueneBorM Oo00aBKM KOMMMEKCHOro COeAMHEHUS peHus
(V). Pe3ynbTaTtbl uccnegoBaHus n pekomeHgaumm paboTbl peanns3oBaHbl Ha
page npeanpusiTuhi  aBMakoCMMYECKOW oTpacnvm  YKpauHbl, B U3Oenuax
TpaHcrnopTa W CTPOUTENBHOrO MNpou3BoAcTBa, B y4yebHOM npouecce
No4ArOoTOBKM KagpoB ANl  aBMAaKOCMUYECKOW oTpacnuM  HaunoHanbHoro
aspokocmmyeckoro  yHmeepcuteta uM. H.E. XXykoBckoro  «XapbKOBCKUM
aBMALUNOHHbBIA UHCTUTYTY.

KniouyeBble cnoBa: aBMakocMMyecKas TeXHUKa, COTOBbIE 3anofHUTENN
M KOHCTPYKUWUW, TMONIUMEPHbIE KOMMNO3UTbl, TEXHOSIOrn4yeckme MeToabl
dopmoBaHNA,  (PyHKUMOHarNbHble  CBOWCTBA, MOBbILWEHWE  Ka4decTBa,
MaTtemMaTudeckme Moaenn n MeToabl.

Nn. 8. Tabn. 6. bubnuorp. 25 Ha3B

The work contains the theoretical and practical results including the de-
velopment of methods of directed adjustment of physical-mechanical and
strength characteristics of the honeycomb filler at specified limitations on the
input parameters; method of determination of the bearing capacity of the ad-
hesive joint of honeycomb structure at transversal tear for the basic techno-
logical processes of adhesive application; electro-physical method of optimiz-
ing the conditions of curing of composite skins of the honeycomb filler with
controlling the basic stages of the technological process which provides for
obtaining of pore-free polymeric composite material with enhanced functional
properties due to targeted addition of the complex compound of rhenium (V).
Results of the investigation and recommendations of the work are imple-
mented at a number of enterprises of aviation and space industry of Ukraine
and Russia, in the products used in transport and construction, in the aca-
demic activity on training of specialists for aviation and space industry at Na-
tional Aerospace University “Kharkov Aviation Institute”.
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Keywords: aviation and space engineering, honeycomb fillers and
structures, polymeric composites, technological methods of modeling, func-
tional properties, quality improvement, mathematical models and methods.

Fig. 8. Table 6. Bibliogr. 25 sources.
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HabokiHa T.I1. Pi3ka meTany Haa3ByKOBMMW BUCOKOTEMMEpPATYpPHUMMU
ra3oBMMW CTPYMUHAMM 3 BUKOPUCTAHHAM edekTy 3HeMiuHoBaHHsA / T.1. Ha-
BokiHa // Bonpockl NpOeKTMPOBaHMUSA N NPON3BOACTBA KOHCTPYKUNIA feTaTenb-
HbIX annapaToB: cb. Hayd. Tp. Hau. aspokocm. yH-Ta um. H.E. XKykoBckoro
«XAW». — Bobin. 3(95).— X., 2018. — C. 130 — 144.

PoboTta npucesiieHa OOCMIQKEHHIO HOBOro MEeTOo4y PO3A4inoBOro pisaH-
HA aBialinHMX KOHCTPYKLIN Ha OCHOBI antoMiHIEBUX CrnasiB HaA3BYKOBUMMU
BYCOKOTEMMepaTypHMU ra3osummu ctpymuHamm (HBI'C) npoaykrie 3aropsHHS,
AKI reHepylTbCA PIOUHHUMW pakeTHUMU ABUryHaMu manoi Taru. [Ons uboro
MeTOYy XapakTepHO (popMyBaHHA 30HW Pi3y 3a paxyHOK TEnsoBol Ta AUHaMI-
YHOI Ail CTPYMMHW Ha MaTepian, npy LboMy TemnepaTtypa maTepiany B 30Hi
pidy He OOBOAUTLCA OO TemnepaTypu nraeneHHs. Ha ocHoBiI npoBegeHux
AocnigpkeHb 6yno CTBOPEHO MeTod BU3HAYEHHSI TEXHOSOrYHUX, eHepreTny-
HUX Ta E€KOHOMIYHUX XapaKTEPUCTUK Pi3aHHS 3HEMiLHIOBaHHSAM. Pe3ynbtatu
npoBefeHnX AocCnifXeHb O03BONUNM OONOBHUTM BiOMY Kracudikauito Tep-
MiYHMX MEeTOoAIB pPO34iNoBOro pidaHHA MaTepianiB TepmorasogMHamiyHUM Me-
TOAOM Pi3KN 3 BUKOPUCTAHHAM ePeKTy 3HEMILHIOBAHHS.

KrntoyoBi cnoBa: 3HEMILHIOBaAHHSA, BHYTPILWWHbOKAMEPHI NapameTpu,
NanuBHI KOMMNOHEHTW, HAA3BYKOBI BUCOKOTEMNEPATYPHI CTPYMUHK, «NpoBiny,
Kamepa 3ropsiHHS.

In. 11. Ta6bn. 1. bibniorp. 8 Ha3B.

PoboTta nocssiLieHa uccrnegoBaHWIO HOBOMO MeToda pasfenuTenbHOM
pe3ku aBMaLMOHHbBIX KOHCTPYKUMA U3 antOMUHUEBLIX CrMilaBOB CBEPX3BYKO-
BbIMM BbICOKOTEMMNEPATYPHbIMK ras3oBbiMu cTpyamu (CBIC) npoayKToB cro-
paHus. B kayecTBe reHepaTopa Takux CTPYW NpeanoXeHbl KaMmepbl CropaHus
9KOJIOTMYECKM YUCTbIX XUAOKOCTHbIX pPakeTHbIX ABUratener marnblX TAr
(PKPOMT) Ha TonnuBHOW Nape «CxaTbld BO3QyX + YrreBO4OPOAHOE ropto-
Yeex». [1ng HOBOro mMeToa xapakTepHO (oopMMpoBaHME 30HbI pe3a 3a cyeT
TennoBOro U OMHaAMWYECKOro BO3OEWUCTBUSA CTPYW Ha maTtepwuarn, rnpu 3Tom
Temnepartypa maTepuarna B 30He pe3a He JOBOAUTCS 00 TeMnepaTypbl nnae-
neHnda. Ha ocHoBe npoBedeHHbIX MUccregoBaHum Bbin co3gaH mMeTon onpe-
AeneHns TeXHOMNOMMYecKnx, 3aHepreTUYeCcKNX M IKOHOMMUYECKUX XapaKTepwu-
CTUK pe3Kku pasynpovyHeHnem. PesynbraTbl NpoOBeAEHHbIX WCCnegoBaHUN
NO3BONUSIM OOMNOSTHUTL MU3BECTHYHO KIaccuukaumio TepMUYECKUX MEeTOO0B
pasfgenuTenbHOM pes3kM MatepuanoB TepMorasognHaMMYecKMmM MeTOoO0M
pesku pasyrnpovHeHneM.
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KrniouyeBble cnoBa: pasynpoyHeHWe, BHYTPUKaMeEpHble napameTpbl,
TOMMMBHbIE KOMMOHEHTbI, CBEPX3BYKOBbIE BbICOKOTEMMNEPATYPHbIE ra3oBble
CTpyu, Npobon, kKamepa CropaHus.

hn. 11. Tabn. 1. bubnuorp. 8 Ha3B

The article is devoted to researching new method of separation cutting
aircrafts construction based on aluminum alloys with supersonic high temper-
ature gas stream (SHTGS) combustion products, generated by a liquid rocket
engine low thrust. This method is characterized by formation of a cutting zone
due to thermal and dynamic action of jets on the material, the temperature of
the material in the cutting zone is not necessary to the melting point. On the
research basis method for determining the technological, energy and eco-
nomic characteristics of the process of cutting unhardening was devel-
oped.Results of the research allowed to supplement the well-known classifi-
cation thermal methods for separating cutting of materials by thermo-
gasdynamic cutting with unhardening effect.

Keywords: unhardening, intrachamber parameters, fuel components,
high-temperature supersonic stream, damage, combustion chamber.

Fig. 11. Table 1. Bibliogr. 8 sources.



