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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Mogei KOMIIO3MLIMHUX Ta CYLIJIBHUX MaTepiajliB IK OCHOBA [IPOTHO3YBAaHHS PECYPCY MILIHOCTI i IIJIACTUYHOCTI Ta

iX 3aCTOCYBaHHS /1151 PO3POOKU PeCcypco36epiraloynx TeXHOJIOTii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Models of composite and solid materials as a basis for strength and plasticity resource prediction and their
application for the development of resource-saving technologies

Pedepat yKpaiHCBKOIO:

O6'eKT JOCIiIKEHHS - MOJieJli KOMIIO3ULIMHUX, CYLiIbHUX Oy[iBeJIbHUX Ta MAIIMHOOYIiBHUX MaTepiajiB sKy
3aCTOCOBYIOTH [JIS IPOTHO3YBaHHS PECYPCY MILIHOCTI Ta IJIACTUYHOCTI B 3aJ]a4ax OLiHKY JOBrOBiYHOCTI, BTOMM Ta
TPIIIMHOCTIMKOCTI B Pi3HOMaHITHUX rany3sx TexXHiku. MeTa po6otu - Po3po6ka MeToauK (pOPpMYBaHHS MOl
KOMITO3ULIHUX Ta CYLJIbHUX OyAiBeIbHUX Ta MAaIMHOOYAiBHMX MaTepiasiB AJ1s1 OLiHKY iX TPAaHUYHOTO CTaHY IIPU
JIOKaJIbHOMY Ae(opMyBaHHi, eKcIulyaTallii, Ha cTafii MpoeKTyBaHHs, IPX BUTOTOBJIEHH] JieTaseil Ta eJIEMEHTIB
KOHCTPYKLi, @ TAaKOXK iX BpaxyBaHHS IIPY PO3PAXYHKY [eTajlell Ha MilIHICTb, JOBrOBIYHICTb i TPIIIMHOCTINKICTD 3
BukopuctanHam [1I1]1. Po3po6seHo TeopeTUyHi OCHOBY Ta METOJMKY BUITPOOYBaHb JTMCTOBUX KOMIIO3ULIHUX Ta
CYLiJIbHAX MaTepiajiB B yMOBax PO3TATY, CTUCKY, 3CYBY, & TAKOK METOAMKY BUIIPOOYBaHb B YMOBAX JJBOOCHOBOTO
HaIpPY>XEHOro CTaHy. 3alIpOIIOHOBAHO KOMIIJIEKCHUI (PEHOMEHOJIOTTYHUI MiMIXifl, 10 OXOILII0E PO3pO6JIeHI METOAU
BM3HAYEHHS NTAapaMeTPiB KPUBUX 3MilIHEHHS METAJIB i Aiarpam IJIaCTUYHOCTI Ha OCHOBI HAMIIPOCTIINX
BUIIPOOYBaHb i pO3pPaxyHKOBUX METOIUK. PO3p06sieHO KpUTepili IIJIaCTUYHOI BTPAaTH CTIMKOCTI 060JIOHKY, 1110
BpaxoBye ii KpuBU3HY. PO3p06sieHO METOMKY OOy JOBY KPUBKUX Tedii, jiarpaM IJIaCTUYHOCTI Ta BU3HAUYEHHS
MEXaHIYHUX XapaKTePUCTUK KOMITO3ULINHUX Ta CYLIIbHUX MaTepiasiB. OTpUMaHO PO3B'SI30K KpaioBoi 3azaui Teopii
IIJIACTUYHOCTI [1J1s1 BIABJIIOBAHHS POJIMKA METOLOM KiHILIEBUX €JIEMEHTIB. BCTaHOBIJIEHO, 10 3aBISIKU
HEMOHOTOHHOCT] MJIaCTUYHOI Aedopmallii Ipy IOBEPXHEBOMY IJIACTUYHOMY Je(OopMyBaHHi, MeTaJl IOBEPXHEBOTO
mapy HabyBae BUCOKO] [IJIACTUYHOCTI B IIO€JIHAHHI 3 BEJIMKOIO MilHiCTIO. KpiM TOro, 3Ha4YHO 3MiHIOIOThCS i iHIIi 10T0
¢disuko-mexaHiyHi BracTuBocTi. PO3po6eHo cxeMy MeXaHOTPOHHOTO rigponpuBoja Ha 6a3i
BiJIbHOIIPOIPAMOBAaHOI'O KOHTPOJIEPA Ta KOHCTPYKILIO PETYJISITOPA TUCKY 3 €JIEKTPOMATrHITHUM KEPYBaHHSIM.
Po3paxoBaHO OCHOBHI IapaMeTpy PerysaTopa Ta JaHi peKoMeHallii 110 BUOOPY BiIbHOIIPOrPaMOBaHOTO

KOHTpOJIEpa

Pedepar aHIJIiHCBKOIO:

Object of the research - models of composite, solid construction and engineering materials that are used to
predict the strength and plasticity resource in the problems of durability, fatigue and strength resistance
evaluation in various branches of engineering. Goal of the research - development of the methods for forming the
models of composite, solid construction and engineering materials in order to evaluate their limit states during
local deformation, operation, at the design stage, while manufacturing constructional parts and components as
well as their consideration in calculation of the components for strength, durability and crack-resistance in the
process of surface plastic deformation. Theoretical basis and procedure for testing sheet composite and solid
materials in the conditions of tension, compression and shear as well as in the conditions of biaxial stress state
have been elaborated. A complex phenomenological approach is proposed. The approach covers the elaborated
methods for determining the parameters of metal strengthening curves and plasticity diagrams on the basis of
simple tests and calculation procedures. A criterion of the plastic loss of stability of the shell, taking into account
its curvature, has been developed. A procedure for building flow curves and determining mechanical
characteristics of composite and solid materials has been elaborated. The solution of the boundary problem of the
plasticity theory for the roller indentation has been obtained by the finite element method. It was determined that
due to the non-monotony of plastic deformation during surface plastic deformation the metal surface layer



acquires high plasticity in combination with high strength. Besides, considerable changes in its other physical-
mechanical properties also occur. A mechatronic hydraulic drive circuit on the basis of a free-programmable
controller has been developed as well as solenoid-operated pressure regulator design. Main parameters of the
regulator have been calculated. Recommendations on the choice of a free-programmable controller are presented.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Metou HOpMyBaHHS KapT METAIIB i CI/IaBiB, HEOOXIIHUX [y1s 3a6€3TeYeHHs

TOYHOCTI MOJI€/IIOBAHHS IPOLIECiB 0OPOOKU TUCKOM Ta IIPOTHO3YBAaHHS TEXHOJIOTIYHUX BilIMOB

Ha3zpa HTII aHrJi#icbKo¥0: Methods for forming maps of metals and alloys that are needed to ensure the

accuracy of modeling fabrication processes and forecasting technological failures
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3s 3acTocyBaHHs: 1.2.11.02.08 TexHOJIOris MAIMHOGY/LyBaHHSI
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: B po6oti po3po6ieHo metoau popmMyBaHHS KapTu MaTepiaiy, sKa BKIKOYA€E Taki GpyHKIi SIK KpUBY
Teyii, JiarpaMy MJIACTUYHOCTI i CTiKOCTi, KpuBYy bayummHrepa, QyHKILii 3aJ1€5KHOCTI TBEPAOCTI BiJ IHTEHCUBHOCTI
HanpyXeHs i gedpopmauiit. 1151 popMyBaHHS MOZEIIi MaTepiasy i CTBOPEHHS 6aHKY JaHMX ITapaMEeTPiB Mojeri
BHUKOPHCTAHO METOAU eKCIIepUMEeHTaJIbHOI MeXaHiKy, TakKi sIK BUIIPOOyBaHHS MaTepiasiB B yMOBaX IIPOCTOrO i
CKJIQZJHOTO HAaBaHTAKEHHS, METO[, iJIMJIbBHUX CITOK i BOJIOKHACTOI MaKPOCTPYKTYPH, METOH, TBEPLOCTI Ta iHIII.
Po3po6s1€HO eKCcrIepUMEHTaIbHO-PO3PaXyHKOBI METOAMKY NOOYOBU ITIOBHUX JiiarpaM Ae(POpMyBaHHS OJ1s1
€JIEMEHTIB KOHCTPYKLIMHMX MaTepiaiB B y3araJbHEHUX KOOpAUHATaX. PO3p061eHo MOieb TPIUHY 1S
Pp€aIbHOTO KOHCTPYKLIMHOIO MaTepiay, o BpaXxoOBYy€e MOro CTaH Mepe[ PyVHYBaHHS i pyliHyBaHH4, 110

peasi3yloThCsl B BEPUIMHI TPIllIMHYU i ONIMCY€EThCS CIIAAAI0YO0I0 AiISTHKOIO IIOBHOI Aiarpamu aedopMyBaHHS.
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Kpamatopck : IIMA, 2012. - N2 4 (34).- C.46-52.~ISSN 2076-2151.; OropogHukoB B. A. KauecTBo 3aroToBOK U
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ISSN 2079-5459.; I'pymiko O. B. MopenoBaHHS 3MillHEHHSI MaTepiajy B [IpoLeci IITaMITyBaHHS Z-TI0Ji6HNX
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X. 3aKJIlI0YHi BiTOMOCTI

KepiBHUK I0PHIHYHOI 0COOH IlaBnoB Cepriit BosogumMupoBuy

IlepeJtik 0Cci0O-BHKOHABIIiB
Apxinosa Tersna ®enopisHa
Banp3zan Mapuhna BosionumupiBaa
Bbypennikos [Opiii AHaToIi10BUY
['pymko Onekcanzp Bonogumuposud
KoBanpuyk Bagyum AnaTosminoBuy
Kossnosa 'annna CepriiBHa
Kouro6isceka Karepuna IBaHiBHa
Jlososcbkuil Cepriit MukosainioBuy
Monopeupka TetsHa IropiBHa
OropopHikos Bitasiit AHTOHOBUY
[Tepnos BikTop €BreHinoBud

[TerpoB Onekcanup BacunboBuy
[Tobepeskuuit Muxaiino IBaHoBUY
[To3gHsaKOB Muxanno BacunboBud
[Tosnixyn Onexkcangp MukosaiioBy
[TionTkeBnu Oser Bosogumuposuy
Penincekuii Ceprint BosioguMuposuy
CuBak IBan Ony¢piitoBuy

sl6nonceka Codist 3uHOB'IBHA

BignoBigasibHHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
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BiZIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOIi
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