94

YK 629.7.023

KoHgpateeB A.B. [lpoektupoBaHne dopmopasMmepocTabunbHbIX
CTPYKTYP M3 MOSIMMEPHBIX KOMMNO3ULNOHHBIX MaTepuarnioB Ond KOHCTPYKLUN
Kocmu4yeckoro HasHadeHua / A.B. KoHgpaTtbes, B.B. KupnyeHko, M.E. Xapue-
HKO // Bonpochkl NpOeKTUpOBaHNA U NMPON3BOACTBA KOHCTPYKLMIN fieTaTenbHbIX
annapaTtoB: cb. Hayy. Tp. Hau. aspokocM. yH-Ta um. H.E. JKykoBckoro « XA ».
—Bbin. 1(77).— X, 2014. - C. 7 — 14.

[MpennoxeH anropuTm noucka ABYXOCHbIX hopMopasmepoCcTabusibHbIX
CTPYKTYP M3 MNOSIMMEPHbBIX KOMMO3UUUOHHBIX MaTepuanoB LS KOHCTPYKLUWUK
KOCMWYECKOro HasHayeHns Wn npubnukeHHble KpuUTepuu, onpegenstowme
MaKkCuMarsbHbIA YPOBEHb UX (POpMOpPasMepocTabunbHOCTM, OCHOBaAHHbIE Ha
MakCUMMU3aunmm npuBeaeHHbIX KOIPPUUNEHTOB JFIMHENHONO TEPMMUYECKOro
pacLUMpeHnst CTPYKTYpbl B dOpMe CpeaHUX 3HaYEeHUN CyMMbl MOAYNEN 3TUX
napameTpoB B MNIIOCKOCTU CTPYKTYPbl U UX KBAAPATUYHOIO OTKITOHEHUs. [1pu-
BeJeH NpuMep ONTUMU3auUu CTPYKTYpbl MO 3TUM KpUTEpUAM, CBUAETENb-
CTBYHOLLMIA 00 NX NpaKTU4YEeCKON paBHO3HAYHOCTN.

KnroyeBble crioBa: KOHCTPYKLUMM KOCMUYECKOrO Has3Ha4eHus, ABYXOC-
Hble CTPYKTYPbl U3 NOSIMMEPHbLIX KOMMO3NTOB, POpMOopasmMepocTabunbHOCTb,
KOO PMUMEHTLI IMHENHOIO TEPMNYECKOTO PacCLLUNPEHUSI.

Nn. 5. Tabn. 2. bubnuorp.: 13 Ha3B..

3anpornoHoBaHO anropuTM MOLLYKY OBOBICHUMX (hopMOpo3MipocTabinb-
HUX CTPYKTYP 3 NOSliMEepPHNX KOMMO3ULINHUX MaTepianiB 41 KOHCTPYKLUIN KO-
CMIYHOro Npu3Ha4YeHHs Ta HabnwxkeHi KpuTepii, Wo BM3HA4YalTb MakCcMmarb-
HUI piBEHb X OPMOPO3MIPOCTabiNbHOCTI, OCHOBAHI HA MakcuMi3auil 3Beae-
HUX KOeILiEHTIB NIHIMHOrO TEPMIYHOro PO3LLUNPEHHSA CTPYKTYpU Yy hopmi ce-
peaHiX 3Ha4YeHb CyMW MOAyniB UMX napameTpiB Yy MMNOLWMHI CTPYKTYpMU i IX
KBagpaTU4HOro BiOXWUNeHHd. HaBegeHoO npuknaz onTuMmisauil CTPYKTypu 3a
LUUMW KPUTEPISMMU, LLIO CBIOYUTL NPO IX MPaKTUYHY PIBHO3HAYHICTb.

KntoyoBi crnoBa: KOHCTPYKLiT KOCMIYHOIO NpU3Ha4YeHHs, OBOBICHI CTPY-
KTYpy 3 MOSTIMEPHUX KOMMO3UTIB, 0OPMOPO3MIpOCTabINbHICTb, KoeilieHTH
NiHIMHOro TEPMIYHOIO PO3LLUMPEHHS.

In. 5. Tabn. 2. bibniorp.: 13 Ha3B

Search algorithm of biaxial shape- and dimensionally-stable structures
made of polymeric composites for structures of space purposes and approxi-
mate criteria have been proposed. These criteria define the maximum level of
their shape- and dimensional-stability and based on maximizing of the re-
duced coefficients of linear thermal expansion of the structure in the terms of
average sum of absolute values of these parameters in the plane of the struc-
ture and their square dispersion. Example of optimization of the structure ac-
cording to these criteria which indicate their practical validity is shown.

Keywords: structure for space purposes, biaxial structures made of
polymeric composites, shape- and dimensional-stability, coefficients of linear
thermal expansion.

Fig. 5. Table 2. Bibliogr.: 13 sources
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YK 629.735.33

Mpsianukun A.A. O630p nccnegoBaHUin NO NPOEKTUPOBAHUIO CeTYaTbIX
KOHCTPYKLMA N3 KOMNO3UTOB A4S aBua- n paketoctpoeHns / A.A. lMNpaguukmnn
/[ Bonpocbl MPOEeKTUpOBaHUA U MPOU3BOLCTBA KOHCTPYKUUA neTaTesibHbIX
annapatos: cb. Hay4. Tp. Hau. aspokocMm. yH-Ta um. H.E. XKXykosckoro « XA ».
—Bbin. 1 (77).— X., 2014. - C. 15 - 21.

[MpoBeneH 0630p OCHOBHbLIX pPa3paboToK M UccrnegoBaHUM NO MPOEK-
TUPOBAHUIO CETHATLIX KOHCTPYKLMA N3 KOMMNO3UTHbLIX MaTepunanoB. OnncaHbl
pasfnyHble CXEMbl CETHATOM KOHCTPYKLMN U NX NPEUMYLLECTBA N HEAOCTATKN
npu peanu3auun B aBMaLUOHHOW NpoMbliwnieHHocTn. OB0CHOBAHO NpuMeHe-
HME ceTyaTblX KOMMO3UTHbIX KOHCTPYKUUM M MNoKa3aHa 3aBMCUMOCTb Macc
pasnn4YHbIX TUMNOBbLIX 060MOYEK OT BENUYMHbI OCEBOW Cunbl. PaccMoTpeHa
MUKpoceTyaTasa CTPyKTypa U3 KOMMNO3ULUMOHHOro matepuana. lNpueeaeHsl u
npoaHanu3MpoBaHbl OCHOBHbIE METOAbl pacyeTa U MPOEKTUPOBaHUA ceTya-
TOM 0605104KN.

KniouyeBble cnoBa: ceTtyaTass KOHCTPYKUMS, MPOYHOCTb, pebpa, 06-
LLUMBKA, NPOEKTUpOBaHMEe, YCTOMYMBOCTD.

Nn. 4. bBubnwuorp.: 8.

[MpoBeneHo ornsag OCHOBHUX po3pobokK i AoCnifKeHb 3 NPOEKTYBaHHS
CITYACTUX KOHCTPYKLUiN 3 KOMNO3UTHMX MaTepianiB. OnncaHo pi3Hi Cxemu CiT-
4YacTol KOHCTPYKLIT Ta iX nepeBary Ta HedoSiKM npu peanisauil B aBiauinHin
npomMmuncnoBocTi. O6r'pyHTOBaHO 3aCTOCYBAHHS CiTYACTUX KOMMO3UTHUX KOHC-
TPYKUIN i NOKa3aHOo 3anexHiCTb Mac Pi3HUX TUNOBUX OBONOHOK Bif BENUYMHU
OCbOBOI CUNKU. PO3rnaHyTo MIiKpOCITY4aCTy CTPYKTYPY 3 KOMMO3ULINHOIO MaTte-
piany. HaBegeHo Ta npoaHaniaoBaHO OCHOBHI METOAN PO3paxyHKY i MPOEKTYy-
BaHHS ciTY4acTol 060STOHKN.

KnioyoBi cnoBa: cityacta KOHCTPYKLUisi, MiLUHICTb, pebpa, 060mnoHka,
NPOEKTYBAHHS, CTINKICTb.

In. 4. Bibniorp.: 8.

The review of major developments and researches on designing of lat-
tice structures made of composites is done. The various schemes of the lat-
tice structure and their advantages and disadvantages at their application of
the aviation industry are described. The application of lattice composite struc-
tures is substantiated. The dependence of mass of different typical shells on
the magnitude of axial force is shown. Micro-lattice composite structure is
considered. The main methods of analysis and design of lattice shell are pre-
sented.

Keywords: lattice structure, strength, ribs, shell, designing, stability.

Fig. 4. Bibliogr.: 8 sources.
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YK 629.735.33.002.3:620.22—419:623.746

BeketoBa A.C. O630p aBMALMOHHOM TEXHUKM C INIEMEHTaMMU KOH-
CTPYKUMK, BOCNpUHMMaKOWNMKN oTpbiBHble Harpy3sku / A.C. BeketoBa // Bo-
NPOCLI MPOEKTUPOBAHUS N MPOU3BOACTBA KOHCTPYKUMA neTaTenbHbIX anna-
paToB: cb. Hay4. Tp. Hau. aspokocm. yH-Ta umMm. H.E. XKykoBckoro «XAU». —
Boin. 1 (77).— X., 2014. - C. 22 — 28.

[MpoBeneH 0630p aBMALMOHHBLIX OOBHLEKTOB UCCrefoBaHUA U3 KOMIMO-
3MUMOHHBIX MaTepunanoB: nctpebutenen, 6oeBbix BepTONeTOB, 6ECNUITOTHBIX
netatenbHbiX annapatos (BINJ1A), rpaxgaHCKnx camoneToB, KOTOPbIE UMEIOT
9NleMeHTbl, KOTopble MNOABEPXKEHblI OCEBOMY HarpyxeHuto. [lpennoxeHo
BHEAPEHNE HOBbIX OpPraHMYHbIX KOHCTPYKTUBHO-TEXHOSTIOMMYECKUX PELLUEHUNN
(KTP) coeguHeHWn KOMMO3UTHbIX CUMOBLIX 31IEMEHTOB C MOABECHbLIMU CO-
CpeaoTOYEHHbIMU Tpy3amMun. PaccMoTpeHa 3BONIOLUMA HEKOTOPBLIX NpeacTaBu-
Tenen aBnaLMOHHON TEXHUKMN.

KntoueBble crnoBa: ncrpebutens, 6ecnunoTHbIN neTaTenbHbIN anna-
paT, ©60eBON BepTONEeT, TOYKM MOABECOB, OTPbLIBHAs Harpys3ka, CUIOBOW
Habop 13 KOMNO3ULMOHHbLIX MaTepuarnos.

Nn. 6. bubnuorp.: 22 HasB..

[MpoBeneHo ornsag aBiauinHMX 06'eKTiB 4OCNIOKEHHS i3 KOMMO3ULIMHNX
MaTtepianis: BUHMULLYBa4iB, G0OMOBUX BepPTONbOTIB, 6e3MniNOTHUX fiTanbHUX
anapartis (BIJIA), UMBINbLHUX nNiTakiB, AKi MalTb €NeMeHTU, Lo 3a3HalTb
OCbOBOr0 HaBaHTa)XXeHHA. 3anponoHOBaHO BNPOBaAXKEHHA HOBUX OpraHi4YHnX
KOHCTPYKTMBHO-TEXHOMOrYHMX piweHb (KTP) 3'egHaHb KOMNO3UTHUX CUITOBUX
eneMeHTIB 3 NigBICHUMWN 30CeEPEPKEHUMUN BaHTaXamMun. PO3rnaHyTo eBOMoLit0
AesAKNX npeacTtaBHUKIB aBialiiHOT TEXHIKN.

KnroyoBi cnoBa: BuHMLLYBa4Y, 6e3ninoTHUI niTanbHU anapart, 6o1o-
BUA BEPTONIT, TOYKN MNiOBICIB, BiAPVUBHE HaBaHTa)XXEHHH, CUIOBUA Habip 3
KOMMNO3MLINHMX MaTepiani..

In. 6. Bibniorp.: 22 Ha3BK

A survey of the following objects of studying made of composites as
fighters, attack helicopters, unmanned aerial vehicles (UAV), civil aircraft,
which having elements that are subjected to axial loading is conducted. Intro-
duction of novel organic structural and manufacturing solutions (SMS) of
joints for composite load-carrying elements with hanging concentrated loads
is proposed. The evolution of some representatives of aircraft technique is
considered.

Keywords: fighter, unmanned aerial vehicle, attack helicopter, points
of payload hanging, peeling-out load, load-carrying skeleton made of compo-
sites.

Fig. 6. Bibliog.: 22 sources
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YK 629.735.33

3apyukmn A. B. OkcnepuvMeHTanbHoOe uccnegoBaHWe AONroBe4YHOCTU
obpas3uoB C ynNpoYHeHHbIMKM oTBepcTuamu. CoobuieHne 1. PerynapHoe
HarpyxeHne / A. B. 3apyukun // Bonpockl NpoeKkTMpoBaHUSa 1 Npon3BoLCTBa
KOHCTPYKLMA neTaTesNbHbIX annapaTtos: c¢b. Hayy. Tp. Hau. aspokocMm. yH-Ta
nm. H.E. XKykosckoro «XAWM». — Bein. 1 (77).— X., 2014. — C. 29 — 34.

[MpvBeaeHbl pesyrbTaTbl 3KCMEPUMEHTaNbHOrO MUCCnegoBaHUs OO0Mro-
BEYHOCTU 0BpasuoB C OTBEPCTUAMU, YNPOYHEHHbIMU BapbepHbIM obXxaTnem
npu perynspHoM HarpyxeHuu. [lokasaHo, YTO MOBbIWEHWE LOSNITOBEYHOCTU
3aBUCUT Kak OT rnyOuHbl BOABMUBAHUSA MyaHCOHA, Tak U BeSIMYMHbI HOMU-
HanbHbIX HanpskeHun. OTMeYeHO Hanuyme neperiomMa KpMBOW YCTarocTu
YyNpOYHEeHHbIX 06pa3uoB. HOMUWHanbHble HanpshkKeHusi, COOTBETCTBYHOLLME
TOYKe neperioma KpuBOK, 3aBUCAT OT Matepuara n cteneHu ynpodHeHus.

KniouyeBble crioBa: aKcrnepuMeHTarnbHOe uccriegosaHne, YynpoyHeHue,
HanNps>XeHUs, 40NTOBEYHOCTb.

Nn. 6. bubnuorp.: 3 HasB..

HaBeneHo pesynbTatn ekcnepuMeHTaslbHOro AOCHiAKEeHHSA [LOBroBiy-
HOCTI 3pa3skiB 3 OoTBOpamu, 3MiLHEHUMN Bap'epHUM OBTUCHEHHAM Mpu pery-
NAPHOMY HaBaHTa)XeHHi. [MokasaHo, WO NigBULLEHHA OOBrOBIYHOCTI 3are-
XWUTb K Big rMMOVHW BOABMNIOBaHHA MyaHCOHa, TaK i BENMUYMHU HOMiHalb-
HUX Hanpy>XeHb. 3a3Ha4yYeHO HasABHICTb rneperioMy KpMBOI BTOMWU 3MiLlHEHUX
3paskiB. HoMiHanbHi HanpyXeHHs, WO BiANOBiAATbL TOYLi Nnepenomy Kpu-
BOI, 3anexaTb Big martepiany i cTyneHst 3MiLHEHHS.

KnroyoBi crnoBa: ekcnepumeHTanbHe OOCHIOKEHHSA, 3MIUHEHHA, Ha-
NPY>XeHHS, AOBrOBIYHICTb.

In. 6. Bibniorp.: 3 Ha3BK

Results of experimental study of samples durability with holes hardened
by barrier compression under regular loading are given. Increasing of durabil-
ity depends on the depth of the indentation crimp and on the value of the
nominal stresses. The presence of the inflection on the fatigue curve for
hardened samples is noted. The nominal stress corresponding to the point of
the curve inflection depends on the material and the degree of hardening.

Keywords: experimental study, hardening, stress, durability.

Fig. 6. Bibliogr.: 3 sources
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YOK 531.8

BetnH A.B. TpeboBaHUs K LLEpPOXOBATOCTM U BOSTHUCTOCTM NMOBEPXHO-
CTu cBobogHONeTawLen anHaMmuyeckm nogobHonm mogenn camorneta /
A.B. betuH, [.A. betuH, A. lakypu // Bonpocbl NpoekTMpoBaHUs n Npouns-
BOACTBA KOHCTPYKUMA NneTaTesibHbiX annapartoB: c¢b. Hayd. Tp. Hau. aspo-
KocMm. YyH-Ta uMm. H.E. XykoBckoro «XAW». — Bwin. 1 (77)— X., 2014. -
C. 35-48.

NccnepoBaHo BnuaHWe Bbibopa 3agady MogennpoBaHUs ANHAMUKKA MO-
rneTa HaTypHOro fietaTtenbHOro annapara Ha TpeboBaHus K LLepoxoBaToCcTu U
BOJTHUCTOCTM MOBEPXHOCTU ero csobogHosnetatowen mogenu. lNpu aTom uc-
NONb30BaHbl AaHHble O MpeferibHblX 3HAYEeHUAX LepoXoBaTOCTU U BOJSTHU-
CTOCTU MOBEPXHOCTU Kpblfia, KOTOPbIE eLle He OKa3sblBaloT BIIMSHUS Ha adpo-
ANHaMN4YecKoe COMpPOTUBMEHME B 3aBMCUMOCTU OT YMCIIEHHbIX 3HAYEHWUN
Kputepus PenHonbaca onst nammHapHoOro u TypbyneHTHOro TeyeHun B Mo-
rpaHM4yHOM cnoe. Ona unniocTpaunn pesyrnbTaToB UCCeaoBaHUs pacCcMOT-
peHbl BOMPOChI co3aaHus ceobogHoneTatowen mogenu camoneta Cy-27.

KnroyeBble cnoBa: cBoboaHoneTawwas AMHaMmu4eckm nogodHass mMo-
Aenb camorneTa, NoTpebHoe KayeCTBO MOBEPXHOCTU, LLIEepOXOBaTOCTb, BOJSI-
HUCTOCTb.

n. 4. bubnuorp.: 8 Ha3B.

HocnimkeHo BnnvB BMOOPY 3agad MoAerntoBaHHA OMHaMIKM MONbOTYy
HaTypHOro niTanbHOro anaparta Ha BMMOMM OO0 LLUOPCTKOCTI Ta XBWUNACTOCTI
NOBEPXHi NOro BinbHOMITaYOl ANHAMIYHO noAdibHol mogeni. [Mpu ubomy BuU-
KOPUCTaHO AaHi Npo rpaHnyHi 3Ha4YEHHSA LLOPCTKOCTI Ta XBUNSACTOCTI NOBEPXHI
Kpuna, siki We He BNinBalTb HA aepogMHaMiIYHM ONip 3anexHo Big YUCIo-
BUX 3Ha4YeHb KpuTepito PenHonbaca ans namiHapHoi Ta TypbyneHTHOI Tedil y
norpaHn4yHoMy Lwapi. [Ang inocTpadii pesynbTaTtiB JOCAIOAXKEHHSA PO3rISHYTO
NUTaHHA CTBOPEHHSA BinbHosiTatovol mogeni nitaka Cy-27.

Knio4yoBi cnoBa: BinbHOmMiTaloMa gunHamMmiyHO nofdidbHa moaenb riTaka,
NoTpibHa SAKICTb NOBEPXHI, LUOPCTKICTb, XBUNACTICTb.

In. 4. Bibniorp.: 8 Ha3B

The influence of choice modeling of dynamics flight full-scale aircraft
tasks on requirements to the roughness and waviness of surface of free-flying
dynamically similar model is researched. The roughness given about maxi-
mum values are thus used and covered the waviness of surface which didn’t
yet have influence on aerodynamic resistance depending on the numeral val-
ues of Reynolds criterion for laminar and turbulent flows in a boundary layer.
For illustration of research results the questions of airplane Su-27 free-flying
model creation are considered.

Keywords: free flight dynamically similar model of an aircraft, required
surface quality, roughness, waviness.

Fig. 4. Bibliogr.: 8 sources.
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YK 624.072

KypeHHoB C.C. HanpsikeHHOe COCTOSIHME KNeeBOro CoeguMHEHUs. YyeT
MHOrocrnonHom cTpyktypbl komnosuta / C.C. KypeHHoB // Bonpocbkl NpoekTu-
poOBaHMS M MPON3BOACTBA KOHCTPYKUUW rieTaTenbHbIX annapatoB: ¢b. Hayu.
Tp. Hay. aspokocm. yH-Ta nm. H.E. XXykosckoro «XAW». — Bein. 1 (77).— X.,
2014. - C. 49 - 60.

Mopoenb kneesoro coeauHeHusi fonangoa — PenccHepa obobuieHa Ha
NPOK3BOSIbHOE YMCIO CcrnoeB. 3agada cBefeHa K cuMcteme NUHenHbIX andode-
peHuManbHbIX ypaBHEHUA. AHaNUTMYeCKoe peLleHne NOCTPOEHO C MOMOLLbHO
MaTpuyHOro metoda. PaccMmoTpeH YacTHbIn crnyyan — oboblieHHaa moaernb
coeamHeHust dornbkepceHa. PeweHa 3agada O KIeeBOM COeANHEHUN MHOrO-
CNOWNHOro KOMMO3UTHOIO CTEPXXHSI C MeTaninyeckum ctepHem. [MpmuBeneHo
pacnpegeneHne KacaTtesnbHbIX U TpaHCBepPCanbHbIX HANPSXKEHUA MO TONLWUHE
KOMMO3UTHOro CTepXHA. OTMeYeHOo, 4YTO paspylleHne COoeOUVHEHUS MOXeT
nponcxoantb B oopMe paccCrioeHNa KOMMNO3ULIMOHHOIMO MaTtepuana BOoSib CO-
€OVHUTESNbHLIX CIOoEB, bnmxanwmx K kneesomy croto. NpeanoxeHHbln noa-
X0[, HEYYBCTBUTESIEH K OTHOLLIEHWNIO TOMLLUMHBI NakeTa K ASIMHE COeANHEHUS.

KniouyeBble cnoBa: KneeBoe coeanHeHue, crionctasa banka, mogernb
lonanga — PenccHepa.

Nn. 6. Tan6. 1. bubnuorp.: 9 Ha3B..

Mogenb krnenosoro 3'egHaHHsa [onaHga — PenccHepa ysaranbHeHa Ha
AOBINbHE 4Yncro wapis. 3agady 3BeeHO 00 CUCTEMU JTiHIMHUX gudepeHLia-
NbHUX PiBHAHb. AHAmMITUYHUI PO3B’A30K ByayeTbCAa 3a LONOMOro MaTpUYHO-
ro metogy. Po3rnaHyTo okpemui BUNagoK — y3arasibHeHa MoAesb 3’ €4HaHHSA
donbkepceHa. Po3B’da3aH0o 3agady Npo Knenose 3'eaHaHHSA GaraToLapoBoro
KOMMO3UTHOIO CTPWXKHSA i3 MeTaniyHum cTpuxxHeM. HaBegeHo po3nogin ooTu-
YHUX | TpaHcBepcanbHUX Hanpy)XeHb MO TOBLUMHI KOMMO3UTHOIO CTPWKHA.
3a3HayeHo, WO pyMHYBaHHA 3’eQHaHHA MOXe BigdbyeaTtucsa y dpopmi posiia-
pyBaHHSA KOMMO3UTHOIO MaTepiany B34OBX 3'€4HYyBaribHUX LWapiB, HANOMX-
YMX OO KIEeNoBOro wapy. 3anpornoHoBaHUM MeTO HEYYTIIMBUNA 40 BiOHOLLEH-
HA TOBLUMHW NakeTa 40 AOBXUHU 3’ €OQHAHHS.

KniouoBi cnoBa: knernose 3'eaHaHHs, WwapysaTa 6anka, mogens ona-
HOa- PenccHepa.

In. 6. Tabn. 1. bibniorp.: 9 Ha3B

The model of adhesive joint of the Goland — Reissner is generalized to
an arbitrary number of layers. The problem is reduced to a system of linear
differential equations. Analytical solution is constructed using a matrix meth-
od. The special case is considered, namely generalized model of Volkersen
joint. The problem of adhesive joint of multilayer a composite rod with a metal
rod is solved. The distribution of tangential stresses and transversal thickness
a composite rod is shown. It is noted that the destruction of joint may occur in
the form of fibration of the composite material along the connecting layers
closest to the adhesive joint The proposed approach is not sensitive to the ra-
tio of the thickness of the package to the length of the joint.

Keywords: adhesive bonding, laminated beam, Goland-Reissner mod-
el.

Fig. 6. Table 1. Bibliogr.: 9 sources
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YOK 539.3

lUynukoB A.H. TepmoHanpsXeHHOoe COCTOAHME MHOrOCHOWHbLIX He3a-
MKHYTbIX  UWMAWMHOPUYECKUX O0OOMoYeK CroXHOW dopmbl B nnaHe /
A.H. Wynukos, H.B. CmeTaHknHa, E.B. CeT // Bonpockl NpoekTupoBaHus u
NpPoOM3BOACTBA KOHCTPYKUMW neTaTesfibHbIX annapatos: c¢b. Hayy. Tp. Hau.
aspokocM. yH-Ta um. H.E. XKykosckoro «XAWU». — Bein. 1 (77).— X., 2014. —
C.61-72.

MpennoxeH metoq pelweHus 3agadn TepMOoynpyrocTM MHOIMOCIONHbIX
He3aMKHYTbIX UUIMHOpUYeckux 060siodek CrioXkHon popmbl B nriaHe. Temne-
paTypHble BO3OENCTBUSA, MOMNyYEHHble B pes3ynbTaTe pelleHus 3agadvv Ten-
NONpPOBOAHOCTN, UCMOMb3YHTCA B Ka4eCTBe UCXOOHbIX OaHHbIX NS HecBs-
3aHHOM 3agaym Tepmoynpyroctn. PeweHne obenx 3agay nosiy4eHo Ha OCHO-
Be MeToAda MNOrpyXeHus u CBOAUTCH K MHTErPUPOBAHUID CUCTEM MHTErpo-
AndodoepeHumarnbHbIX CUHTYNAPHBIX ypaBHeHUW. ViccrnenoBaHbl TeMmnepartyp-
Hble MONA U HaNPsPKEHUS B CrosiX NATUCIIONHON 060M0YKM Npy Harpese nne-
HOYHbIM UCTOYHUKOM Tensa.

KrnitouyeBble crioBa: MHOrocrionHas unnmHgpuyeckas obosiouka, Crox-
Has bopma, TennonpoBOAHOCTb, MMIEHOYHbIA UCTOYHUK Tensia, TepMoynpy-
rocTb.

Un. 3. bubnuorp.: 15 HasB.

3anponoHoBaHO MeTO[ PO3B'A3aHHA 3afadi TepMonpyxXHocTi baraTo-
LIAPOBUX HE3aMKHYTUX UMNIHOPUYHUX OBONOHOK CKragHoi dopMKU B MraHi.
TemnepaTypHi BNIMBK, AKi OTPUMaHi B pe3ynbTaTi po3B'd3aHHA 3agadi Ten-
NOMNpOBIAHOCTI, BUKOPUCTOBYKOTLCA AK BUXIOHI AaHi AN He3B'd3aHOol 3ajadi
TepMonpyXHocTi. Po3B'a3aHHs 060X 3a4ay OTpMMaHO Ha OCHOBI MeToay 3a-
HYPEHHA N 3BOAUTLCA OO IHTEerpyBaHHA CUCTEM iHTerpo-andepeHuiarbHnX
CUHTYNAPHUX piBHAHb. [locnigakeHo TemnepaTypHi NoNd 1 HanpyXeHHs B Lia-
pax M'aTnwapoBoi 060M0HKM NpW HarpiBaHHI NIBKOBUM J)XKepenoMm Tenna.

KniouyoBi cnoBa: 6aratowapoBa uuniHgpuyHa o6GOMOHKa, cknagHa
doopma, TeNSIONPOBIAHICTb, NITIBKOBE MKepeno Tenna, TePMONPYXHICTb.

In. 3. Bibniorp.: 15 Ha3B

The method for solving problem of thermo-elasticity of multilayer non-
closed cylindrical shells of the complex plan shape is offered. Temperature
effects are obtained by solving the heat conduction problem, are used as in-
put data for an unrelated thermo-elasticity problem. The both solutions on the
basis of immersion method are obtained and are reduced to the integration of
systems of singular integro-differential equations. The stress-strained state of
a five-layer shell at heating by a film heat source is investigated.

Keywords: multilayer cylindrical shells, complex shape, heat conduc-
tion, film heat source, thermoelasticity.

Fig. 3. Bibliogr.: 15 sources
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Hukonaes, A.l'. HanpshkeHHOe COCTOsIHME B OKPEeCTHOCTU OABYX cepo-
noanbHbiX 3epeH B komnosute / A.l'. Hukonaes, E.A. Tan4unk // Bonpocsl
NPOEKTUPOBAHUS N NPOM3BOACTBA KOHCTPYKLUUM NeTaTesbHbIX annapaTos: cb.
Haydy. Tp. Hau. aspokocMm. yH-Ta um. H.E. JKykosckoro « XAWU». — Bein. 1 (77).—
X.,2014.-C. 73 - 86.

O600LeHHbIM MeTogoOM Pypbe MNOSMy4eHO aHaNUTUKO-YMUCIIEHHOE pe-
LeHne HeoCeCMMMETPUYHOW KpaeBOW 3afayun Teopuu ynpyroctn ans obpas-
LUa 3epHUCTOro Komnosuvta C ABYyMS cdepouaanbHbiMM 3epHamMu. 3ajada
cBefleHa K HeckoHe4YyHoM cucTeme JMHeWHbIX arnrebpandeckux ypaBHEHUMN,
onepaTtop KoTopoun faABnseTcs gpenronbmoBbiM. ViccnegoBaHa cxoaMMOCTb
MeToAda peaykuuu Ons peweHus 4aHHOW cuctemsl. MosyvyeHbl 3aBUCUMOCTU
rMaBHbIX KOMMNOHEHT TEH30pa HanpshKeHUN B YNPYyroMm NpocTpaHCTBe.

KniouyeBble cnoBa: HeoceCMMMETPUYHas KpaeBad 3ajada, rpaHu4YHble
yCnoBus,  BbITAHYTble  cpepouarnbHble  BKIIOYEHUS,  Hanps>KeHHOo-
AedopMmnpoBaHHoOe CoCcTosiHME, 0606LWeHHbIN MeTon dypbe, MeTon penyk-
Luu.

Un. 7. Bubnwuorp.: 15 Ha3B..

Y3aranbHeHnm mMetogom  Pyp'e  OTpMMaHO  aHaniTUKO-YMCITOBUM
PO3B’AA30K HEBICECUMETPUYHOI KpanoBOI 3a4adi Teopil NPYXHOCTI Ans 3paska
3epHUCTOro KoMno3nTa 3 ABoma cdepoifansHumMu 3epHamn. 3agady 3sefe-
HO [0 HECKIHYEHHOI CUCTEMMU NiHIMHUX anrebpalyHuX PiBHAHbL, ornepaTop SAKOI
€ opearonbmoBuM. [locnigkeHo 36KHICTE MeToay peaykuii 4na po3B'a3aHHs
AaHoi cuctemn. OTpMMaHO 3areXHOCTi FOSIOBHUX KOMMOHEHT TeH3opa Ha-
NPY>XXeHb Yy NPY>XHOMY NPOCTOPI.

Knrou4oBi croBa: HeBicecMmMeTpuyHa KpanoBa 3agadva, rpaHu4YHi yMOBM,
BUTATHYTI cdoepoifanbHi BKITIOYEHHSA, HanpyXeHo-4edopMoBaHUn CTaH, y3a-
ransHeHnn metog Pyp'e, metTond peaykuil.

In. 7. Bibniorp.: 15 Ha3B

An analytical-numerical solution of non-axisymmetric boundary-value
problem of elasticity theory for a specimen of granular composite with two
spheroidal inclusions is obtained by generalized Fourier's method. The prob-
lem is reduced to an infinitive system of linear algebraic equations, whose
operator is Fredholm. The convergence of the reduction method for the solu-
tion of the system is investigated. The dependencies of the main components
of the stress tensor in an elastic space are obtained.

Keywords: non-axisymmetric boundary value problem, boundary con-
ditions, spheroidal inclusions, stress-strain state, generalized Fourier method,
method of reduction.

Fig. 7. Bibliogr.: 15 sources
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Jlocb A.B. MogennpoBaHue 0ONrOBEYHOCTU Ha M3HOC MOOBUXHbLIX Y3-
NOB CaMOJSIETHbIX arperaToB C y4eTOM MNpenesibHbIX OrpaHUyYeHum rno ycroBu-
am TpeHus / A.B. Jlocb, A.C. Munbix // Bonpockl NpoekTupoBaHnsa 1 npouns-
BOACTBa KOHCTPYKUWW reTaTtenbHbIX annapaTtos: ¢b. Hayy. Tp. Hauy. aspo-
kKocM. yH-Ta uM. H.E. XKykoBckoro «XAW». — Bwin. 1 (77).— X., 2014. —
C. 87 - 93.

[MpeanoxeHsl N NpoaHannanpoBaHbl MOAENW, MO3BOMSALWME OLEHUTb
AOJSITTOBEYHOCTb MOABWIKHbLIX Y3r10B CaMOJSIETHbIX arperatoB, Y4uTbiBaoLLneE
paHee HeuccregoBaHHbIE NapaMeTpbl, TakMe, Kak KOCOCUMMETPUYHOCTb U He-
CTaUMOHaPHOCTb BHELUHUX YCUNUK, NepefaBaeMblX Y3N0M, CXeMbl UIBMEHEHNS
BEKTOpA HarpyXeHus v npegesibHble orpaHnyeHns rno ycrnoBuSM TPeHUs, npu
KOTOpPbIX COXpaHsieTcs paboTocnocOBGHOCTb NOABMXKHOIO y3na 6e3 nokanbHbIX
cxBaTblBaHUN 1 3aanpoB. KoNnM4ecTBEHHO OLEHEHO BINAHWE U3MEHEHUSA BEK-
TOpa Harpysku, 3a3opos, 0bpasyomxcs npu coopke y3na, a Takke HepaBHO-
MEPHOCTU MOrOHHLIX YCUNUW B 30HaxX TPeHusi, 0BYCrOBIIEHHbIX KOCOCUMMET-
PUYHOCTBIO Harpy>XeHus, Ha 4oSIrOBEYHOCTb MOABWXKHbIX Y3I10B.

KnioyeBble crnoBa: MNoABWXHbIE Y3Sbl, KOCOCUMMETPUYHOE Harpyxe-
HWe, npefenbHble YCroBusa TPeHUs, 4OSITOBEYHOCTb.

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

3anpornoHoBaHO Ta MpoaHani3aoBaHO Moesi, WO O03BOMSATb OUHUTH
AOBrOBIYHICTb PYXOMMUX BY3MiB JiTAaKOBUX arperartiB, AKi BPaxoBYHOTb paHille
HedoCniIKEHI napaMeTpun, Taki, AK KOCOCUMETPUYHICTb | HeCTauUiOHapHICTb 30-
BHILLHIX 3yCWnb, SIKi NepefarTbCA BY3rNOM, CXeMU 3MiHM BEKTOpa HaBaHTa-
XEHHS Ta rpaHu4Hi OOMEXeHHsA 3a ymoBaMu TepTs, Npu Akux 30epiraeTbes
npaues3gaTHICTb pyXoMoro By3sna 6e3 nokanbHUX TyaBHocTen i 3a3opiB. Kinb-
KICHO OLiiHEHO BMSMB 3MiHN BEKTOpPA HaBaHTaXXeHHSA, 3a30piB, AKi yTBOPIOKOTLCA
nNpy 30MpaHHi By3na, a TakoXX HEePiBHOMIPHOCTI NOMOHHUX 3YCUIb Yy 30Hax Tep-
TS, 3YMOBJIEHUX KOCOCUMETPUYHICTIO HaBaHTaXXEHHS Ha [AOBrOBIYHICTb PYyXO-
MUX BY3SiB.

KntoyoBi croBa: pyxomi By3rnn, KOCOCUMETPUYHE HaBaHTaXXEHH4, rpa-
HWUYHI YMOBW TEPTS, AOBrOBIYHICTb.

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

The models to assess the durability of mobile assemblies of aircraft
units taking into account previously unexplored parameters such as skew and
unsteady external forces transmitted by the assembly, schemes of load vec-
tor change and limiting restrictions on the friction conditions at which the effi-
ciency of the mobile assembly without local seizures and burrs are proposed
and analyzed. The effect of the load vector change, the gaps formed in the
course of the unit assembly, as well as uneven running efforts in the areas of
friction caused by skew-symmetry of the loading on the durability of mobile
parts is evaluated.

Keywords: mobile assemblies, skew loading, limiting friction condi-
tions, durability.

Fig. 2 Table. 1 Bibliogr.: 6 sources



