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YOK 624.078.43

KaprnoB A.C. O6waa MeToauka  onpeneneHnst  HanpshKeHHo-
neopMUPOBaAHHOIO COCTOSIHUA aAre3vMOHHbIX COeANHEHUN B JIMHEMHOW OfO-
HoMepHoun noctaHoBke / A.C. Kapnos, .M. Narays, ®.M. [Maray3 // Bonpocsbl
NPOEKTUPOBAHUS N NPOM3BOACTBA KOHCTPYKLUWUKM NneTaTesNbHbIX annapaTos: cb.
Hayd. Tp. Hau. aspokocm. yH-Ta um. H.E. JKykosckoro « XAW». — Bein. 2 (78).—
X.,2014.-C. 7 - 20.

MpuBeaeH 0630p cocTosAHMS NpobremMbl pacyeTa aare3MoHHbIX coeau-
HEeHU aeTanen ¢ NOCTOSIHHbIMU UMW U3MEHSIIOLLNMMNCS XXECTKOCTHbIMU napa-
MeTpaMn Npu TEPMOMEXaHNYECKOM HarpyxeHuu. lNonydeHbl obuwmne pacyeT-
Hble 3aBMCMMOCTU ANs onpedesieHna HanpsXKeHHO-4edOpMMUPOBAHHOIO CO-
CTOSAHUS B aAre3MOHHOM COEOVMHEHUM KOMMO3UTHbLIX AeTanen co CTyneH4a-
TbIM U3MEHEHNEM TOSMLLNHLI. PaccMoTpeHbl YacTHbIE CryYaun 3agayum pacyeTa
KIeeBbIX COeQMHEHU NPU NEePEMEHHON TOSLWNHE aeTarnen, a Takke npu Ha-
nnmyun neekToB B BUAE HENpoKmes, pesdyribTaTtbl KOTOPbIX MOrYT UCNOMb30-
BaTbCA B KayeCTBE OrpaHWYeHun Mnpu NpPOEKTUPOBAHMUN KNeeBbIX coeaunHe-
HUN.

KnioyeBble crioBa: KOMMO3WLUWOHHBIA MaTepuarn, KrneesBoe coefuHe-
HWe, HanpsXXeHHO-0eOpPMNPOBaAHHOE COCTOSHUE.

Nn. 4. Tabn. 1. bubnuorp.: 17 Ha3B..

HaBepeHo orngag ctaHy npobrnemu po3paxyHKy agresivHux 3’efHaHb
aetanen 3 nocTinHMMmn abo 3MiIHHUMK XXOPCTKICHAMW napamMeTpamu npu Tep-
MOMEXaHIYHOMY HaBaHTaXeHHi. OTpMMaHO 3arasibHi po3paxyHKOBI 3areXHo-
CTi ONa BM3HAYEHHS1 HaNpPy)XeHO-4edOpPMOBAHOrO CTaHy B aAresinHomy
3'eQHaHHI KOMMNO3UTHUX AeTarnen 3i CTyniH4acTo 3MiHOK TOBLUWHW. Po3rng-
HYTO OKpeMi BUNaaKku 3agadi po3paxyHKy KrenoBux 3'eHaHb Npu 3MiHHIN TO-
BLUWHI geTanen, a TakoxX 3a HasBHOCTI AedeKTiB y BUIMsA4i HEMPOKIE, pe-
3ynbTaTh SKMX MOXYTb BUKOPUCTOBYBATUCA SIK OBOMEXEHHSA NPU NPOEKTYBaHHI
KnenoBux 3'€dHaHb.

Kno4yoBi cnoBa: KOMMNO3ULUiMHUIA MaTepian, Knenose 3’€QHaHHS, Ha-
npyXeHo-aedopmMoBaH1 CTaH.

In. 4. Tabn. 1. bibniorp.: 17 Ha3B

An overview on problem of stress-strain analysis of adhesive joints be-
tween parts with constant or variable stiffness parameters under thermome-
chanical loading was presented. General analytical dependences were ob-
tained for stress-strain fields calculation in stepped-lap adhesive joints of
composite parts. Special cases of stress calculation of adhesive joints with
variable thicknesses of bonded parts with possible defect in the form of non-
bonding were considered and results may be used as constraints during ad-
hesive joints design.

Keywords: composite material, adhesive joint, stress-strain state.

Fig. 4. Tabl. 1. Bibliogr.: 17 sources
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YOK 629.7.023:620

[MpeaHanpskeHHOCTb, TEPMOHEPABHOBECHOCTb U (OOPMOCTabUITbHOCTb
0OLLIMBOK NaHenewn u3 yrnepoa-yrnepoaHoro KoMno3muTa CroXKHOW CTPYKTYpbI
npu TepmoHarpyxeHun / A.®. CanuH, B.E. lNanpgauyk, A.B. KoHgpaTbes,
M.E. XapuyeHko // Bonpocbl NpOEKTUpPOBaHUA U MPOU3BOACTBA KOHCTPYKLNN
netatenbHbIX annapatoB: cb. Hayyd. Tp. Hau. aspokocMm. yH-Ta
nm. H.E. XKykosckoro «XAWM». — Bein. 2 (78).— C. 21 — 28.

[MpoBedeH cpaBHUTENbHbIA aHanuid npeaHanpsaXXeHHOCTN, TepMOHe-
paBHOBECHOCTU WU opMOCTabunbHOCTM OBLWMBOK MaHenen wu3 yrnepoa-
YyrnepoaHoOro KOMNo3uTa CNoucTon CTPYKTYpbI, NOSly4eHHOro kapboHusaumen
NOEHTUYHBLIX NPOTOTUMNOB M3 MNOMIMMEPHOro yrrnennacTuka. AHanua npoBo-
ANSICA Ha OCHOBE MOENMPOBAHUA B KOHEYHOISIEMEHTHOM MakeTe MHOro-
CNOWHBLIMU YeTbIpeXy3oBbIMU AfieMeHTaMn ans 6a3oBon CTPYKTYpbl 06LINB-
kn (0°, 90°). NccnepoBanocb BRVSAHWE TOMLWWMHbI MOHOCIIOEB N pa3MepoB
OOLUMBKKN Ha TEXHOMOIMYeCcKoe HarpshKeHHO-4edoOpMNpPOBaHHOE COCTOSIHME B
CTECHEeHHOM 1 CBODOJHOM COCTOAHUAX.

KrntoueBble cnoBa: yrnepoa-yrrnepogHas obLliveka, NaHenu CrioncTom
CTPYKTYpbl, NMpeaHanps>XeHHOCTb, TePMOHEepPaBHOBECHOCTb, POPMOCTabUIb-
HOCTb, CPaBHUTESbHbIN aHanus, NoNMMepHas yrnennacTnkosas obLumnBKa.

Nn. 1. Tabn. 2. bubnwuorp.: 18 Ha3B..

[MpoBeaeHO MOpPIBHAMBHUA aHani3 nepegHanpy>XeHoCTi, TEPMOHEPIBHO-
Ba)XHOCTi Ta doopmMocTabinbHOCTI OBLIMBOK NaHenen 3 BYrNeLb-BYrneLeBoro
KOMMO3uTa LwapyBaTol CTPYKTYpPU, OTPMMAaHOro KapOOHi3auietd iAeHTUYHMX
NPOTOTMNIB 3 NOMIMEpPHOro Byrrnensactuky. AHani3a NpoBOAMBCH Ha OCHOBI
MOJentoBaHHA B CKIHYEHHOENeMeHTHOMY nakeTi baraTtowapoBuMu YOTUPU-
BY3roBMMKU enemeHTamn ans 6as3oBoi cTpyktypu obwwmskm (0°, 90°). Jocni-
>KyBaBCS BMNSMB TOBLUMHN MOHOLLAPIB i pO3MipiB OBLUMBKN Ha TEXHOMNOMYHNNI
Hanpy>XeHo-AedOpMOBaHNIN CTaH B 0OMEXeHOMY i BifilbHOMY CTaHax.

KnroyoBi cnoBa: Byrneub-Byrneuesa obwuBka, naHeni LwapyBaTtol
CTPYKTYpUW, NepegHanpy>XeHiCTb, TepMOHepiBHOBaXHICTb, ¢opmocTabinb-
HiCTb, MOPIBHANLHUI aHani3, noniMepHa ByrmnennacTnkoBa obLIMNBKa.

In. 1. Tabn. 2. bi6niorp.:18 Ha3B

The paper deals with comparative analysis of pre-stressing, thermally
non-equilibrium, and form stability of skins of panels made of carbon-carbon
composite of laminated structure obtained by carbonization of identical proto-
types of polymeric carbon fiber reinforced plastic. Analysis was carried out as
based on modeling in the finite-element pack by multilayer four-node ele-
ments for the basic structure of skin (0°, 90°). Effect of monolayer thickness
and skin dimensions on technological stress-strain behavior in pre-deformed
and free states was investigated.

Keywords: carbon-carbon skin, panels of laminated structure, pre-
stressing, thermal non-equilibrium, form stability, comparative analysis, poly-
meric carbon fiber skin.

Fig. 1. Table 2. Bibliogr.: 18 sources
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YOK 531.8

BeTtuH A.B. TeopeTnyeckme oCHOBbI OLLEHKN AOCTOBEPHOCTU MPOEKTHbIX
3Ha4YeHNN OCEeBbIX MOMEHTOB MHepuun retaTenbHbix annapaTtos / A.B. be-
TvH, [.A. betnH, A.A. [lyHaeB // Bonpockl NpoekTnpoBaHMsa 1 Npou3BoaCTBa
KOHCTPYKLMIA neTaTesNbHbIX annapaTtos: c¢b. Hayy. Tp. Hau. aspokocM. yH-Ta
nm. H.E. XXykoBckoro « XAWM». — Bein. 2 (78).— C. 29 — 36.

NcecnepoBaHa npobriema OueHKn OOCTOBEPHOCTU pe3yrbTaToOB BblYUC-
NEHNUN MacCOBO-UHEPLIMOHHBIX MapaMeTpoB IieTaTenbHbIX annapaToB Mnpu
npoektnpoBaHun. Ocoboe BHMMaHWE yaerneHO TOYHOCTU BbIYMCIIEHUN OCe-
BbIX MOMEHTOB MHepuun. [nsa peweHns ykazaHHOW npobnemMbl NCNorb3oBaHa
rpynna nonoxeHun n opmyn anemeHTapHon Teopumn owmnbok. B pesynbTtaTte
TeopeTU4EeCKNX MUCCreaoBaHUM NOSyYeHbl rapaHTUPOBaHHbLIE MPOBEPOYHbIE
COOTHOLLEHUS, onpefensiowmne ycnoBus OCTOBEPHOCTU MPOEKTHbIX 3HA4Ye-
HUW OCEBbIX MOMEHTOB MHEPLIMM HA BCEX 3Tanax NpOeKTUpOBaHUA rnetaTerb-
HbIX annapartoB. [ns 3Tana npeaBapuUTESNibHOrO MPOEKTUPOBaHUSA obuine
NPOBEPOYHbIE COOTHOLLEHUS MOSTYYUNIN YaCTHbIN BUA,.

KnrouyeBble crnoBa: rnetaTenbHbIN annapaT, 4OCTOBEPHOCTb NMPOEKTHbIX
3Ha4YeHU, oceBble MOMEHTLI MHEPLUMN.

An. 1. bubnuorp.: 6 Ha3B.

HocnigpxeHo npobnemy ouiHtoBaHHS AOCTOBIPHOCTI pe3yrbTaTtiB 0b4mc-
neHb MacoBO-iHEPUIMHUX NapaMeTpiB NiTanbHUX anapaTiB Npu NPOEKTYBaAHHI.
Ocobnuey yBary npuainieHo TOYHOCTI 064YMCEHb OCbOBUX MOMEHTIB iHepLil.
[Ana BupiweHHs 3a3HayeHol NpobnemMu BUKOPUCTAHO rpyny MofoXeHb i gop-
MyJS1 efleMeHTapHOI Teopii NOXMOOK. Y pe3ynbTaTti TEOPETUYHUX OOCHIAKEHD
OTPUMaHO rapaHTOBaHi MNepeBipHi CMiBBIOHOLLIEHHS, WO BM3HaA4yalOTb YMOBMU
AOCTOBIPHOCTI NMPOEKTHMX 3HAYEHb OCLOBMX MOMEHTIB IHEPUIl Ha BCiX eTanax
NPOEKTYBaHHA NiTanbHUX anaparTis. [ng eTtany nonepegHbOoro NpoeKkTyBaHHSA
3ararsbHi nepesipHi cNiBBigHOLWEHHSA OTpUManu YacTUHHUIA BUMNSA,.

KnroyoBi cnoBa: nitanbHM anapaTt, OOCTOBIPHICTb MPOEKTHUX 3Ha-
YeHb, OCbOBI MOMEHTMU iHepLil.

In. 1. Bibniorp.: 6 Ha3B

The problem of estimation of reliability results of calculations of mass-
inertia parameters of aircrafts is research at designing. The special attention
is spared to the accuracy of axial moments of inertia calculations. For the de-
cision of the required problem the group of positions and formulas of elemen-
tary errors theory is used. As a result of theoretical researches the assured
check correlations, determining the terms of reliability axial moments of inertia
project values at all stages of aircrafts designing, are got. For the stage of the
predesigning general check correlations were got a particular kind.

Keywords: aircraft, reliability of the design values, the axial moments of
inertia.

Fig. 1. Bibliogr.: 6 sources
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YOK 629.7.028 + 624.078.43

BetnyrmH A.A. HanpsikeHHo-gedopMnpoBaHHOE COCTOSIHUE [BYXCTO-
POHHEro aare3MoOHHOro CoeauHEHUst aeTarnen MNOCTOAHHOM XeCTKOCTu /
A.A. BetnyruH, [1.M. lNarays, A.C. Kapnos// Bonpocbl NpoekTUpoBaHUA W
Npon3BOACTBA KOHCTPYKUMI neTaTenbHbIX annapatos: ¢b. Hayd. Tp. Hay. as-
pokocM. yH-Ta umMm. H.E. JKykoBckoro «XAU». — Bein. 2 (78).— C. 37 — 44.

PaccmoTpeHa 3agjava aHanusa HanpsbkeHHO-4edOpMUPOBAHHOIO CO-
CTOSIHUSI OBYXCTOPOHHEro afre3anoHHOro CoeHEeHUsa aetanen NoCTOSAHHOM
XecTkocTn. Ha 6ase ogHOMepHOW Mogenu noslydeHo aHanmMTu4eckoe pelle-
HWe 3agaun Ans obulero cnyyvyass MeXaHW4Yeckoro U TemMrnepaTypHOro Harpy-
XeHus. MNpuBeneH npumep pacyeTa ABYXCTOPOHHEro coegmHeHud. lNokasaHo,
YTO NPV OAMHAKOBBLIX MCXOAHbIX MapamMeTpax KacaTellbHble HanpsKeHusl B
KneeBoM Crioe B ABYXCTOPOHHEM COeOVHEHUUN MOTYT ObITb HWXE, YeM B OA-
HOCTOPOHHEM. MonyyeHHoe pelueHne MOXeT BbiTb MCMNOSb30BaHO Afsl pac-
YyeTa COeANHEHUIN KaK KOMMO3UTHbIX, TaK U MeTannm4eckux getanen.

KnioyeBble cnoBa: afre3snoHHOe coeauHeHwe, feTtanu MOCTOSHHOW
XECTKOCTW, COeAUHUTENbHbIN CNon, HanpshkKeHHo-4edopMMPOBaAHHOE CO-
CTOSAHMeE.

Nn. 4. Bubnwuorp.: 3 Ha3B.

PoarnsHyTo 3apgavy aHanisy HanpyxeHo-a4edopMOBaHOro CTaHy ABO-
CTOPOHHBLOrO aAresinHoro 3'edHaHHA getanen nocTiMHOT XOopCcTKocTi. Ha 6aasi
OAHOBUMIPHOT Moaeni OTpMMaHO aHaniTUYHUK PO3B'A30K 3agadi Ans 3aranb-
HOro BUMagKy MeXaHiYHOro Ta TemnepaTypHOro HaBaHTaXeHHs. HaBegeHo
npuknag po3paxyHKy ABOCTOPOHHLOrO 3'eAgHaHHSA. lNMokasaHo, Wo npu ogHa-
KOBMX MOYATKOBUX MapamMeTpax AOTUYHI HamnpyXeHHA B KrenoBOMY Lapi B
ABOCTOPOHHBbOMY 3'€HAHHI MOXYTb OyTWU HWX4Ye, HK B OOHOCTOPOHHLOMY.
OTprMaHe pilWeHHA MOoXe OyTU BUKOPUCTAHO AN pOo3paxyHKy 3'edHaHb $iK
KOMMO3UTHUX, TaK i MeTaneBux geTanen.

Knwo4oBi cnoBa: aaresinHe 3'egHaHHA, geTtani NOCTiIMHOI XXOPCTKOCTI,
3'eQHyBanbHWI Wap, HanpyXeHo-4edopMOBaHNN CTaH

In. 4. Bi6niorp.: 3 Ha3BK

The problem of double-lap adhesive joint stress-strain state analysis is
considered. Joining parts are assumed to be of constant rigidity along the
joint length. Using one-dimensional model the analytical solution of the prob-
lem for the general case of mechanical and thermal loading is obtained. An
example of analysis of such double-lap adhesive joint is given and it is shown
that shear stresses in the bonding layer in the double-lap joint may be lower
than in single-lap joint with the same initial parameters (loads, materials,
geometry). The obtained solution can be used for analysis of joints with both
composite and metal parts.

Keywords: adhesive joint, parts of constant rigidity, joining layer,
stress-strain state

Fig. 4. Bibliogr.: 3 sources
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YK 624.078.4

KypeHHoB C.C. YnpolleHHas OByMepHas MoAeflb KNeeBoro coeauvHe-
HUS. YyeT HepaBHOMepHoro npunoxeHunsa 3sarpysku / C.C. KypeHHoB // Bo-
NPOCbl NPOEKTUPOBAHUS N NMPOU3BOLCTBA KOHCTPYKUMIM fieTaTerbHbIX anna-
paToB: cb. Hay4. Tp. Hau. aspokocm. yH-Ta um. H.E. XKykoBckoro «XAU». —
Bbin. 2 (78).— C. 45 — 56.

PeweHa 3agada 0 Hanps»KeHHOM COCTOAHWM KI1eeBOro CoeAuHeHUsa B
YyNpOLLEHHON OBYMEPHOW MOCTAHOBKE. HanpshkeHus nonaratoTcs paBHOMEp-
HbIMW MO TOMLUMHE 9NIEMEHTOB COeaMHEHUS. [1Na NOCTPOEHUA peLLleHns nc-
nosib30BaHa rvnotesa O MariocTu MnonepeyHblX NepemMeLLeHnin dNeMeHToB
HecyLwmx cnoes. PelueHne cTpouTca ¢ NOMOLLbIO MeToAa pasgeneHus nepe-
MEHHbIX 1 UMEET BU, pasfoXeHnsa B psa No cO6CTBEHHbIM OYHKUMAM. [Joka-
3aHa paBHOMEpPHasi CXOOMMOCTb MOMYyYEHHOro pelleHus. PeweHa mopens-
Hasa 3ajava.

KritouyeBble crioBa: KrneeBoe COeguMHEHUe, ABYMepHasa Moaesb, Moaerb
donbkepceHa, pasgeneHne nepeMeHHbIX.

Nn. 3. Bubnwuorp: 9 Ha3B..

PosB’d3aHO 3agady nNpo HamnpyXeHun CTaH KNenoBoro 3'€QHaHHA Yy
CMpOLLEHIN ABOBUMIPHIN MOCTAHOBLi. HanpyXeHHA BBaXKalOTbCA PIBHOMIPHU-
MM NO TOBLUMHI enieMeHTiB 3’egHaHHA. [1nsa nobynosu po3B’si3ky BUKOPUCTAHO
rinotesy npo Mani nonepeyHi nepeMileHHs enemMeHTiB LwWapis, LWo
3’egHyoTbCs. PO3B’A30Kk NobynoBaHO 3a 4OMOMOro MeTody po3nogifly 3MmiH-
HUX | Mae BUMMSA psay 3a BnacHUMU oyHKUigamu. [loBeaeHo piBHOMIpHY 36ix-
HICTb OTPUMaHOro pPo3B’aA3ky. PO3B’si3aHO MogenbHY 3adavy.

KnroyoBi cnoBa: knenose 3’€dHaHHs, OBOBMMiIpHa MoAefnb, MOAEb
donbkepceHa, po3noain 3aMiHHAUX.

In. 3. Bibniorp: 9 Ha3B

The problem of the stress state of adhesive joint in a simplified two-
dimensional formulation is analyzed. Normal stress distribution is assumed to
be uniform through articles thickness. To derive the solution the hypothesis of
small transverse displacement of joining layers element is used. The solution
is composed by means of the method of variables separation and has the
form of series expansion in eigen functions. Steady convergence of the solu-
tion obtained is proved. Model problem is solved.

Keywords: adhesive joint, two-dimensional model, Volkersen model,
variables separation.
Fig. 3. Bibliogr.: 9 sources
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YK 629.735.33

3apyuknn A.B. OkcnepuMeHTanbHOe uccregoBaHMe [OONroBEYHOCTU
obpasuoB € ynpovHeHHbIMN oTBepcTuaMn. CoobuieHune 2. NporpammHoe Ha-
rpyxenue / A. B. 3apyukun // Bonpocbl NMpoekTUpoBaHUA U NMpoun3BOLCTBa
KOHCTPYKLMA neTaTesNbHbIX annapaTtos: c¢b. Hayy. Tp. Hau. aspokocMm. yH-Ta
nm. H.E. XKykosckoro «XAWM». — Bein. 2 (78).— C. 57 — 64.

BbINnonHeHO aKcnepuMeHTanbHOEe uccreaoBaHMe OO0MroBeYHOCTU 06-
pasLUoB C YMNPOYHEHHLIMWU OTBEPCTUSMU OapbepHbIM OBXaTuem npu npo-
rpaMMHOM HarpyxeHun. VcnbiTaHnUs NpoBeaeHbl ONS HECKONbKUX cepuin 00-
pasLoB C pa3HoW rnmybuHon BHeapeHust 06XMMOK. Harpysku 3agaHbl B BUAE
6-TK CTyneH4yaTon nNporpamMmbl HarpyXeHusi, SKBMBaANIEHTHOW MO noBpexaae-
MOCTU KOMOMHMpOBaAHHOW 3kcnnyataumm camornieta be-200. B pesynbTaTte
nccrnegoBaHMin NONyYeHbl KpMBbIE YCTanocTn obpasuoB ¢ OTBEPCTUAMMU, Y-
POYHEHHbIMK BapbepHbIM obXaTuem, 13 antmMuHuMeBblX cnnasoB L16AT wu
B95n4T2 npn nporpammHoM HarpyxeHuun. OnpegeneHsl KOIPPULNEHTbI MO-
BbILLEHNA [OJSITOBEYHOCTM B 3aBMCUMMOCTM OT YPOBHHA HOMMWHAIIbHbIX Hanpsi-
XEHUWN.

KnrouyeBble crioBa: aKcrnepMMeHTarnbHOe uccregoBaHne, ynpoyHeHue,
HanpPs>KeHUs, 4ONroBEYHOCTb.

n. 8. bubnuorp.: 8 Ha3B.

BrkoHaHO ekcnepumeHTarnbHe OOoCnigXeHHS OOBroBiYHOCTI 3paskiB 3i
3MiLUHEeHMMKN oTBOpamMmn Bap'epHMM OBTUCHEHHSIM MpW NpPorpaMmHOMY HaBaH-
TaxeHHi. BunpobyBaHHA npoBefeHO ANA OEeKiNbKOX cepin 3paskiB 3 Pi3HOH
rmbuHoto BAaBnoBaHHA 00TUKadiB. HaBaHTaxeHHA 3ag4aHo y BUrnsagi 6-tu
CTynMiHYacTOl NporpamMn HaBaHTaXXEHHS, eKBiBaNIEHTHOI 3a MOLUKOKYBAHICTHO
kombiHoBaHOI ekcnnyartauil nitaka be-200. B pe3ynbTaTi gocnigXeHb OTpu-
MaHO KpuBi BTOMM 3paskiB 3 OoTBOpamu, 3MiuHeHumu 6ap'epHUM OBTUCHEH-
HAM, 3 antomidieBux cnnasis O16AT i BO95n4T2 npn nporpamHOMYy HaBaHTa-
XXeHHi. Bu3HauyeHo koediuieHTn nigBuLLLEHHSA LOBroBIiYHOCTI 3aneXxHo Big, piB-
HA HOMiHaNbHUX HaMpPYy>XeHb.

Knwo4yoBi cnoBa: ekcnepuMeHTasribHe OOCHIOXKEHHS, 3MILHEHHS, Ha-
NPY>XEHHS, JOBrOBIYHICTb.

In. 8. bibniorp.: 8 Ha3B

An experimental study of the durability of samples with hardened holes
by barrier compression under program loading have been performed. Tests
were carried out for several series of samples with different depth of penetra-
tion. Loads were specified as a 6-step program loading equivalent to of dam-
age of the combined operation of the aircraft Be-200.

Fatigue curves of samples with holes, hardened barrier compression, of
aluminum alloys J16AT and B95n4T2 during program loading were obtained.
The coefficients of durability increasing depend on the level of the rated
stresses were determined

Keywords: experimental study, hardening, stresses, durability.

Fig. 8. Bibliogr.: 8 sources
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YOK 629.735

Kaprnos A.C. ®eHomeHonornyeckas mogesb ABrneHuUs HarpeBa KOMMNo3u-
LIMOHHLIX Matepuarnos Mnpu NOBTOPHO-CTaTnyeckoM HarpyxeHum / A.C. Kapnos,
M.A. WeBuosa, N.M. TapaHeHko // Bonpocbl NpOeKTMpOBaHNA 1 NPOM3BOACTBA
KOHCTPYKUMI neTaTeNbHblX annapartos: c¢b6. Hayd. Tp. Hau. aspokocm. yH-Ta
nm. H.E. >Kykockoro «XAW». — Bein. 2 (78).— C. 65 — 79.

[Tpy NOBTOPHO-CTATMYECKOM Harpy>XeHun KOMMO3ULNOHHbIE MaTepuarnsl
HarpeBaloTCH, NpUYeM Temnepartypa 3aBUCUT Kak OT HYacTOTbl Harpy>XeHus, Tak
N BENWYMHbI aMNnUTyabl HanpskeHnn. B paboTte npmBegeHbl 3aBUCUMOCTU 115
onpegeneHna aHeprum gedopmaumm B ogHoHanpasrneHHoM KM npu Harpyxe-
HUW NOMEPEK BOJSIOKOH, BOOSb BOSIOKOH M NpW cOBUre, a Takke N5 KOMMNO3uTa
CO CNOXHbIM MMPOU3BOSIbHLIM apMUPOBAHNEM MPU OOHOOCHOM Harpy>XeHuw.
CuHTe3anpoBaHa MeToauKa ANnA MpOrHO3MPOBaHUA OO0 SHEprun, nepexons-
Len B Tenno npu aeopmMmpoBaHUn KOMMNo3nTa NpPon3BOSbHOW CTPYKTYPbl MpU
MOBTOPHO-CTATUYECKMX UCTbITaHUSIX. [1onyyeHHble pe3ynbTaThl B AanbHenwem
MOryT ObITb UCMOMNBb30BaHbI 41151 KOCBEHHOW oLeHKu gonroseyHoctn KM no pe-
3ynbTatam U3MepeHna TemnepaTypbl U HAXOXOEHUSA MONMHOW 3Heprun (yrnpyrom
N TENMOBOWN) NPWU Harpy>XeHuu.

KnrouyeBble crnoBa: KOMMO3WUMOHHbIE — Martepuarbl, MNOBTOPHO-
cTaTMyeckoe HarpyxeHue, Hanps»KeHHO-0edOpPMNPOBaHHOE COCTOSHUE, 3Hep-
rMsi, TennooodMmeH.

n. 8. bubnuorp.: 2 Ha3B.

[Mpn NOBTOPHO-CTAaTUHHOMY HaBaHTaXXEHHI KOMMO3WULIWHI MaTepiann Ha-
rpiBatoTbCA, NPUYOMY TemnepaTypa 3anexuTb SK Bif 4acTOTU HaBaHTaXKEHHS,
Tak i BENUYMHU aMnniTyam HanpyxeHb. Y poboTi nogaHo 3anexHocTi Ans Bu-
3HayeHHs1 eHepril gedopmauil B ogHocnpsimoBaHoMy KM npyn HaBaHTaXKeHHi
nornepek BOJSIOKOH, Y3[O0BX BOJSIOKOH i MPW 3CyBi, @ TakoX ANA KOMNo3uta 3i
CKIaZiHUM [OBIfIbHUM apMyBaHHAM NpW OAHOBICHOMY HaBaHTaXXeHHi. CUHTe30-
BaHO MeTOAMKY AN NPOrHO3yBaHHA YaCTUHW eHepril, WO nepexoauTb y Tenso
npyn gedopMyBaHHI KOMMNO3UTa OOBIMIbHOI CTPYKTYPU MPU NMOBTOPHO-CTATUYHUX
BUNpobyBaHHAX. OTpuUMaHi pesynbTati Hagani MoXyTb OyTW BUKOPUCTaHI s
HenpsiMoro ouiHBaHHSA gosrosidHOCTI KM 3a pesynbTatamu BUMIpPY Temnepa-
TYpW Ta 3HAXOPKEHHS MOBHOI eHepru (MpY>HOT 1 TennoBof) Npy HaBaHTaXeHHI.

KrnirouoBi crnoBa: KOMMNoO3uuivHIi mMartepianu, noBTOPHO-CTaTUYHE HaBaH-
TaXXEHHS, Hanpy>XeHo-4eopMoOBaHUIN CTaH, eHepris, Teno0bMiH.

In. 8. bibniorp.: 2 Ha3BK

Composites show phenomenon of self-heating at cyclic-static loading
moreover the heating temperature depends both loading frequency and loading
amplitude. Dependencies for determination UD composite strain energy at load-
ing along, across fibers, at shear and for composite with arbitrary reinforcing at
uniaxial loading are derived. The method for prediction the portion of energy that
is transferred to a heating at deformation of composite with arbitrary reinforcing
at cyclic-static loading is synthesized. Obtained results can be used for indirect
estimation of composites long-term strength by means of measuring tempera-
ture and determination total energy (both elastic and heating) at loading.

Keywords: composites, cyclic-static loading, stressed state, energy, heat
exchanging.

Fig. 8. Bibliogr.: 2 sources
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YK 629.7.023.002

CuKynbCKum B.T. OueHka  3KOHOMWYECKOM  3(PIEKTUBHOCTU
KOHCTPYKTUBHO-TEXHOMOIMMYECKNUX pPELUEHU TMpU MPOEKTUPOBAHUN YacTewn
camoneta / B.T. Cukynbckun, J1.H. KopHunos, N.A. BopoHbko // Bonpocsl
NPOEKTUPOBAHUS N NPOMU3BOACTBA KOHCTPYKLUMIW NneTaTernbHbIX annapaTtos: c6.
Haydy. Tp. Hau. aspokocm. yH-Ta wuM. H.E. XykoBckoro «XAU». —
Boin. 2 (78).— C. 80 — 90.

[MpuBegeHa MeToaMKa OLLEHKM SKOHOMUYECKOW 3GMEKTUBHOCTU MpU
Bbl6Ope HOBbIX KOHCTPYKTUBHbLIX U TEXHOMOMMYECKNX MHHOBaLMA Ha 3Tanax
NPOEKTUPOBAHUS, MPOU3BOACTBA W dKcnnyaTtauuum camonetoB. Ocoboe
BHUMaHWE YyOeneHo BeCOBbIM nNapamMeTpaMm JfeTaTenbHoro annapaTa.
[MpuBeOeHbl CTaTUCTMYECKME [OaHHble MO MacCaXMpCKMM camorieTam,
MMEKLWMM AONUTENbHBLIM CTaX akcnnyatauun. Ha npumepe MCKIoYeHUs
TEXHOJTIOMMYECKUX CTBIKOB 3a CYET MPUMEHEHUNS NaHenen ABOMHOW KPUBU3HBDI
AaH pacyeT SKOHOMWUYECKOM 3S(PPEeKTUBHOCTM ONdA clyvad YMeHbLUeHUSN
MacCbl KOHCTPYKUMW, LLeNeBON OTAa4Yn U LeneBon Harpyskun 6e3 nameHeHus
CTapTOBOW MacChl U NeTHbIX CBOMCTB camorsieTa.

KnioyeBble cnoBa: SKOHOMUYecKas 9PdEeKTMBHOCTb, LereBas
oTAada, nNpPOM3BOACTBEHHblIE 3aTpaTbl, 9SKCnfyaTauuoHHble  3aTpaThl,
CTOMMOCTb U3MEHEHUS MaCCbl KOHCTPYKLUMN.

Nn. 3. Tabn. 2. bubnuorp.: 5 Ha3B..

HaBeoeHo MeToauKy OUiHIOBAHHS €KOHOMIYHOT e(EeKTUBHOCTI Npu Bu-
Bopi HOBUX KOHCTPYKTUMBHMX i TEXHOMOrMYHMX iHHOBALiN Ha eTanax NpoekTy-
BaHHS, BUpOOHULTBA 1 ekcnnyaTauil nitakis. Ocobnuey yBary npuagineHo Ba-
roBUM napameTpam nitanbHoro anapara. HaBegeHo CTaTUCTMYHI gaHi Wwoao
nacaXxmpcbKnx nitakie, ki MaloTb TPUBaNuUM CTax ekcnnyatauil. Ha npuknagi
BUKITIOYEHHA TEXHOMONYHMX CTUKIB 3a paxyHOK 3aCTOCYBaHHS MaHernen rno-
ABIMHOT KPUBU3HU JAHO PO3paxyHOK eKOHOMIYHOI e(PEeKTUBHOCTI ANA BUNAOKy
3MEHLLEHHS Macu KOHCTPYKLUII, LinNbOoBOI Bigdadi Ta LifilbOBOro HaBaHTaXXEeHHS
©e3 3MiHEHHs1 CTapTOBOI MacH i IbOTHUX BNACTUBOCTEN fliTaka.

Knro4oBi cnoBa: eKkoHOMIYHaA eEeKTUBHICTb, LiNboBa Biggada, BUpobL-
HWYi BUTpATKU, eKCcnrlyaTauiiHi BUTpaT, BapTiCTb 3MiIHEHHSI MAacWu KOHCTPYKLI.

In. 3. Tabn. 2. bibniorp.: 5 Ha3B

The method of economic efficiency assessment is given when selecting
new structural and technological innovations on the stages of aircraft design,
manufacturing and operations. Special attention was paid to weight parame-
ters of aircraft. Provided were statistics data on passenger aircraft with long-
term operational status. Evidence from elimination of structural joints by using
panels of double curvature the economic efficiency was calculated to reduce
airframe weight, output and payload without changing gross weight and flight
performance.

Keywords: economic efficiency, output, manufacturing expenses, op-
erating expenses, cost of airframe weight change.

Fig. 3. Table 2. Bibliogr.: 5 sources
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YK 533.6.011

Ilebenb B.I'. MeToa onepaTnBHOro pacyeTa aspoaAnHaMUYECKUX Xapak-
TEPUCTUK Kpbina npu yrnax atakm oT 0° pgo 360° / B.I. Nlebegp,
C.A. KankamaHos, ®.B. BonoawnH // Borpockl npoekTnpoBaHna 1 Npon3Boa-
CTBa KOHCTPYKUMW neTaTernbHbIX annapaTtos: ¢b. Hayy. Tp. Hau. aspokocwm.
yH-Ta um. H.E. XKykoBckoro «XAW». — Bbin. 2 (78).— C. 91 — 98.

[MpennoxeH metTon onepaTMBHOIO pacyetTa aspoMHaMUYEcKMUX Xapak-
TEPUCTUK Kpblfa, OCHOBAHHbLIA Ha UCMOMNb30BaHUN MeToAa NITOCKUX CevYeHun
C KOppPEeKUMEen yrna atakm B KaxJoM CeYeHUM 3a CHET MHAYKTUBHOW CKOPOCTMW.
NHOYKTUBHAA CKOPOCTb onpefendercs OT BUXPEBOW CUCTEMbI Kpblfla C of-
HAM NPUCOEANHEHHBIM BUXPEM, MHTEHCUMBHOCTb KOTOPOr0 BbIMUCASETCS MO
Teopeme H.E. >KykoBckoro. MeToq no3BonsieT paccymtatb XapakTepuCTUKU
KpbINbeB Ana 3HadeHuin yrnos ataku oT 0° go 360°. MpuBeneHb! pesynbTaThl
pacyeToB a3pOAMHAMUYECKUX XapaKTepUCTUK Kpbifla Manoro YANVHEHUS.
CoBnagieHne pacyeTHbIX OaHHbIX C 3KCrNepuMeHTanbHbIMU AaHHLIMU BIOSHE
yOOBNEeTBOPUTESbHOE.

KniouyeBble crnoBa: aspouvHaMn4ecKkmne XapakTepUCTUKU Kpblia, BUX-
peBasi cxema, yron ataku, UHOYKTUBHasi CKOPOCTb.

Nn. 3. bubnwuorp.: 16 HasB..

3anpornoHoBaHO MEeTOA OrnepaTMBHOIO pPO3paxyHKy aepoauHaMivHUX
XapaKTepUCTUK Kpura, OCHOBAHUN Ha BUKOPUCTaHHI MeToay MiocKkux nepepi-
3iB 3 KOpPEKUI€E KyTa aTakm B KOXXHOMY Mepepisi 3a paxyHoOK iHOYKTUBHOI LIBK-
AKOCTIi. |HOYKTMBHA WBMAKICTb BU3HAYAETLCS Big BMXPOBOI CUCTEMU Kpuna 3
OAHUM NPUEOHAHUM BUXOPOM, IHTEHCUBHICTb AKOro OBYMCIIOETLCS 3a Teope-
Moo M.€. XKykoBcbkoro. MeToa [O03BOSIiE po3paxyBaTU XapaKTEpPUCTUKM
Kpun onsa 3HadeHb KyTiB aTaku Big 0 ° no 360 °. HaBeaeHo pe3ynbTaTu pospa-
XYHKIB aepoanHaMiYHNX XapakTePUCTUK Kpuna Manoro nogosxeHHs. 36ir po-
3paxyHKOBUX JaHUX 3 eKCnepuMeHTaribHUMU JaHUMU € LISTKOM 3a0BifNIbHUM.

Kno4yoBi cnoBa: aepoanHaMidHi XapaKTepPUCTUKM Kpwuna, BUXpoBa
cxema, KyT aTaku, iHOYKTUBHA LUBUAKICTb.

In. 3. Bibniorp.: 16 Ha3B

The method for rapid calculation of aerodynamic characteristics of the
wing, based on the method of plane sections with a correction of angle of at-
tack at each section by inductive speed is proposed.

Inductive speed is determined by the vortex system with one wing at-
tached vortex, the intensity of which is calculated by N.E. Zhukovsky theorem.
The method allows to calculate the characteristics of wings for angles of at-
tack from 0° to 360°. The calculation results of the aerodynamic characteris-
tics of low aspect ratio wing are given. Agreement between the calculation da-
ta with the experimental data is quite satisfactory.

Key words: aerodynamic characteristics of the wing, the vortex
scheme, the angle of attack, inductive speed.

Fig. 3. Bibliogr.: 16 sources
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YOK 539.3

Hukonaes A.l'. HanpsxxeHna B ynpyrom martepuane co cepuyecknmm
nopamu nopg gencrsmem BHewHen Harpysku / A.l'. Hukonaes, E.A. TaHuuk //
Bonpockbl npoekTnpoBaHna 1 Npou3BOACTBa KOHCTPYKUUW neTaTenbHbIX an-
napaTtoB: cb. Hay4. Tp. Hau. aspokocm. yH-Ta um. H.E. XKXykosckoro «XAWU». —
Bein. 2 (78).— C. 99 — 110.

O600LeHHbIM MeTogoOM Pypbe MNOMyYEeHO aHaNUTUKO-YMUCIIEHHOE pe-
LUEHNE HEOCEeCUMMETPUYHOM KpaeBoOW 3adayvnm Teopumn ynpyroctn gna obpas-
La nopucToro matepuana co cepuyeckumm nopamu. B mogenun ncnonbay-
IOTCA YeTbIpe Mopbl, LEHTPbI KOTOPbLIX pacnosfioXXeHbl B BEpLUMHAX KBagpaTa.
3apaya cBegeHa kK 6eCKOHEYHON CUCTEME NMHENHbIX anrebpanyecknx ypas-
HEeHUn, onepaTop KoTopown siBnseTca dpenronbmMoBbiM. VccrnegoBaHa CXo-
AUMOCTb MeToda peaykuuu Ons peweHus gaHHouM cuctembl. [onyyeHbl 3a-
BUCMMOCTU HOPMasibHbIX KOMMOHEHT TEeH30pa HanpsikeHUrM Ha JNMHUAX, CO-
eONHAKLWLNX LIeHTPbI Mop.

KniouyeBble cnoBa: HeoceCMMMETPUYHas KpaeBad 3ajada, rpaHuYHble
ycnosusi, cpepuyeckne norioctu, HanpsKeHHO-4edOpMUpPOBaHHOE COCTOS-
Hue, 0600LLeHHbIN MeTo Pypbe, MeTO peayKunn, NOPUCTbIA MaTepuan.

Nn. 4. Bubnwuorp.: 16 Ha3B.

Y3aranbHeHum mMetogom Pyp'e  OTpMMaHO  aHaniTUKO-4YMCIIOBUM
PO3B’A30K HEOCECUMETPUYHOI KpanoBOIl 3agadi Teopil NPY>XHOCTI Ans 3paska
NnopucTOro matepiany 3i coepmyHnmMn nopamu. Y mopgeni BUKOPUCTOBYHOTHCS
YOTMPU MOPU, LIEHTPU SAKMX PO3TalLOBaHi y BepliMHax KBagpaTta. 3ajada
3BeAeHa 00 HEeCKiHYEHHOI CMCTeMU MiHINHKMX anredpaivyHnX piBHSAHb, onepa-
TOop 4Kol € cbpegronomoBuM. [locnigxeHo 30bKHICTb MeTody peaykuil ong
po3B’saA3aHHsA gaHol cuctemn. OTpMMaHO 3aneXxHoCTi HopMaribHUX KOMMOHEHT
TEeH30pa HanpyXeHb Ha NiHiAX, Wo 3'€4HY0Tb LeHTpu nop.

Knro4oBi cnoBa: HeocecuMeTpuyHa KpanoBa 3agada, rpaHuyHi YMOBM,
CPepUYHiI NOPOXHUHN, HaNpPyXeHO-AedOpPMOBaHUN CTaH, y3ararbHEHUN Me-
Toa dyp'e, meToq peaykKLil, MOpUCTUn maTepian.

In. 4. Bi6niorp.: 16 Ha3B

An analytical-numerical solution of non-axisymmetric boundary-value
problem of elasticity theory for a specimen of porous material with spherical
cavities is obtained by generalized Fourier's method. This model uses four
pores whose centers are located at the vertices of a square. The problem is
reduced to an infinite system of linear algebraic equations, whose operator is
Fredholm. The convergence of the reduction method for the solution of the
system is investigated. The dependencies of the normal components of the
stress tensor on the lines connecting the centers of the pores are obtained.

Keywords: non-axisymmetric boundary value problem, boundary con-
ditions, spherical cavity, stress-strain state, generalized Fourier method, me-
thod of reduction, porous material.

Fig. 4. Bibliogr.: 16 sources
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YK 533.6.07

UurpH P.H. Metoagmka noctaHoBku ycnosua Kytta — XKykoBCKOro Ha
KPbIfbsSX C KOHEYHOW TOMNLWMHOM 3aaHen Kpomkn / P.H. YurpuH // Bonpockl npoek-
TUPOBAHMSA 1 MPOU3BOACTBA KOHCTPYKUMIW NneTaTenbHbIX annapaTos: ¢O. Hayd. Tp.
Hau. aspokocm. yH-Ta um. H.E. XKykosckoro «XAW». — Boein. 2 (78).— C. 111 - 118.

Mpn pacdeTe obTekaHWs MOTeHUManbHbIM NOTOKOM >KWUOKOCTU Npodouns C
KOHEYHOM TOSLUMHOWN 3aHEN KPOMKWM BO3HUKAKOT TPYOHOCTU C MOCTAHOBKOW rpa-
HuyHoro ycrioeusi Kytta — XKykoBckoro. Owwmnbkuy, cBsidaHHble C NpubnmxeHHom
nocraHoBKon ycrosusa Kytra — XKykoBCKOro Ha 3aHen KPOMKEe KOHEeYHOW TOSLLUM-
Hbl, MOTYT MPUBECTUN K BOMbLUMM MOrPELLUHOCTAM BbIYUCIIEHUA CyMMapHbIX aspo-
ANHaMNYECKNX XapaKTepucTuk. B paboTe paccMoTpeHbl 0COBEHHOCTU BbINOSHE-
HUs ycnoeus Kytta — XKyKOBCKOro Ha 3agHen KpOMKEe KOHEYHOW TOmnwmHbI. [pu-
Be[leHa MeToamKa noctaHoBkM ycrosua Kytta — XKyKoBCKOro, ocCHoBaHHas Ha 3a-
AaHUM HanpasneHus cxoda BUXPEBOW MeneHbl Mo buccekTpuce u OTCyTCTBUM
CKayka noTeHumMana B TaHreHuuanbHOM HanpaBfeHUn CBEpXy WU CHWU3Y 3agHeun
KpoMku. MeToauka npuMmeHuMa npu mMasbiX U yMepeHHbIX ynucnax Ctpyxans Ha-
OeraroLlero noToka.

KntoyeBble cnoBa: 3aHAs KPOMKa KOHEYHOW TOMLWMHBI, BUXpeBasi nene-
Ha, ycriosune KytTta — XKyKOBCKOro.

n. 3. bubnuorp.: 20 Ha3sB.

[Mpn po3paxyHKy 06TikaHHSA NOTEHLNHUM NOTOKOM PiAMHU NPOointo 3 KiHue-
BOIO TOBLLIMHOK 33aHbOI Kparkyn BUHMKAKOTb TPYOHOLL 3 NMOCTAHOBKOK MPaHUYHOI
ymoBu KyTtta — XKykoBcbKoro. omunku, nos'asaHi 3 HabnmkeHOo MOCTaHOBKO
ymoBu KyTtta — XKyKOBCbKOro Ha 3agHi Kpawui KiHLEBOI TOBLUMHW, MOXYTb Npu-
3BECTM 0 BENMKUX NMOXMOOK OBYMCINEHHSA CyMapHUX aepOoanHaMIYHUX XapaKTepu-
CTUK. Y po60Ti PO3rMsiHYTO 0COBNMBOCTI BUKOHAHHS yMoBM KyTTa — YKykoBCbKOro
Ha 3aJHi KpalLii KiHLeBOT TOBLUMHU. HaBeaeHO MeToanKy nocTaHoBKY yMoBK KyT-
Ta — JKyKOBCbKOrO, OCHOBaHY Ha 3aBAaHHi HampsiMy CXOAy BUXPOBOI MernieHu no
BiceKTpuci i BiCYTHOCTI CTpmbKa noTeHuiany B TaHreHujianbHOMY HanpsiMKy 3Bep-
Xy | 3HM3y 3aHbOI Kparkn. MeToanky MoXxHa 3acTocoByBaTy NpW Manux i nomip-
HUX Yncnax CTpyxansi Habirato4oro NOTOKY.

KrirouoBi croBa: 3aHA Kpavka KiHLEeBOI TOBLUVHK, BUXPOBa NnesieHa, ymoBa
KyTtTa — XKyKOBCbKOrO.

In. 3. Bibniorp.: 20 Ha3B

When calculating the flow of profile with a finite thickness of the rear edge by
potential fluid flow, difficulties arise with formulation the boundary condition of Kut-
ta-Zhukovsky method. Errors related to approximate condition formulation of Kutta-
Zhukovsky method on the rear edge of finite thickness can lead to large errors in
the calculation of total aerodynamic characteristics.

The study considers peculiarities of making conditions of Kutta-Zhukovsky
method on the rear edge of finite thickness. Considered technique of formulation
condition of Kutta-Zhukovsky method is based on vector of converging vortex
along the bisector, and the absence of drop the potential in the tangential direction
from above and below the rear edge. The method is applicable for small and mod-
erate numbers of Strouhal of oncoming flow.

Keywords: rear edge of finite thickness, vortex sheet, the Kutta-Zhukovsky
condition.

Fig. 3. Bibliogr.: 20 sources
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YK 629.78.036

[fangykos B.® AHanui3 TEXHONOMMYECKUX XapaKTepUCTUK MpU 3MeEKTPo-
MMNynbCHOM yTunusauum otxonos / B.®. Nanaykos, B.B. Kpy4unHa // Bonpochl
NPOEKTUPOBAHUS N NPOM3BOACTBA KOHCTPYKLUUM NneTaTesbHbIX annapaTos: c6.
Haydy. Tp. Hau. aspokocMm. yH-Ta uMm. H.E. JKykosckoro « XAW». — Bein. 2 (78).—
C. 119 - 125.

N3noxeHbl ocobeHHOCTN BbibOpa npouecca yTunusaumm npounsBoLCT-
BEHHbIX OTXOAOB W €ro annapatypHoro odopmneHuda. lNpennoxeHa WMHxe-
HepHas MeToamKka Onsa rpaduyeckoro npencTaBreHus Bbixoda Aucnepru-
pyemMoro matepuana B 3aBMCMMOCTU OT TEXHONOMMYECKMX NapamMeTpoB 3reK-
TpoMMMyfbCHOroO NpoLlecca yTunmsauum otTxogos npounssoactea. O6ocHoBa-
Hbl pekomMeHgauun Bblbopa napamMeTpoB npouecca U obopyaoBaHUs ONs
yTunmsaumm oTxXo4oB MexaHoobpabaTbiBalowWmnX U raribBaHUY4ECKUX LIEXOB
as’pokocMmYeckon otTpacnu. PaccmoTpeH obumin nopsaaok NOCTPOEHUS anro-
puTMa npouecca ytunusaumu.

KniouyeBble cnoBa: o6paboTka ranbBaHUMYECKMX CTOKOB, CUCTEMbI
000poTHOro BogoCHabXxeHna, gucneprmposaHme meTtanna.

Nn. 3. Bubnunorpad.: 6 HasB.

BuknageHo ocobnmBocTi Bubopy npouecy ytunisauil BUpoOHUYNX Big-
XoAiB Ta MOro anapartypHoro oopmsieHHda. 3anpornoHOBaHO iHXEHEPHY Me-
TOAWKY Ans rpadpiyHoro npencraBfieHHA BUXOAY AicneproBaHoOro marepiany
3anexHo Bif TEXHOMOrYHMX NapameTpiB enekTpoiMnynbCHOro npouecy yTu-
nisauii Bigxoais BnpobHunyTea. OBrpyHTOBaHO pekoMeHauii Bubopy napame-
TpiB npouecy n obnagHaHHa ona yTunisadil BigxodiB MexaHoobpoOHuX i ra-
NbBaHIYHUX LEXiB aepOKOCMIYHIM ranysi. Po3rnsHyTo 3aranbHUmM Nopsaok no-
BynoBu anropuTMy npouecy ytunisadii.

KntouyoBi cnoBa: o6pobka ranbBaHi4YHUX CTOKIB, cMCTEeMU O0BOPOTHOrO
BOOOMOCTa4YaHH4A, AUCnepryBaHHA MeTarny.

In. 3. Bibniorpad.: 6 Ha3B

Outlined the features of the selection process of disposal of industrial
waste and its hardware design. Proposed engineering method to graphically
represent the output of dispersible material depending on the technological
parameters of the process of electro-pulses utilization of industrial waste.
Recommendations for selecting process parameters and equipment for waste
disposal and electroplating shops machining aerospace industry are substan-
tiated. A general procedure for composing an algorithm of recycling process
is considered.

Keywords: electroplating wastewater treatment, water recycling sys-
tems, dispersion of a metal.

Fig. 3. Bibliogr.: 6 sources.





