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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 [1]1]]. Po3po6seHo TeopeTUuyHi OCHOBU Ta METOAMKY BUIIPOOYBAHb JIMCTOBUX KOMITO3ULIITHUX Ta
CYLiJIbHAX MaTepiajiB B yMOBax PO3TATY, CTUCKY, 3CYBY, & TAKOK METOAMKY BUIIPOOYBaHb B YMOBAX JJBOOCHOBOTO
HaIpPY>XEHOro CTaHy. 3alpolIOHOBaHi HOBi CII0COOU BUIIPOOYBAHHS LWJIHIPUYHUX 3Pa3KiB B yMOBax PO3TATY,
CTHCKY, 3CYBY Ta CKJIaIHOMY HaBaHTa)KeHHi. PO3p0o6sieHO MeTonuKy 100y10BY KPUBUX Tedii, liarpaM MaacTUYHOCTi
Ta BUBHAYEHHS MeXaHIYHUX XapaKTepHUCTHUK KOMIIO3ULIHYX Ta CyLiIbHUX MaTepianiB. [To6ynoBaHi giarpamu
TBEPJiCTb - iHTEHCHUBHICTb HANIPY)X€Hb - IHTEHCUBHICTb Jedopmaliiil 17151 MaJoBYIJIeLeBOi CTajli Ta OBEPXHi
rpaHuYHUX Aedopmalliil Ay craii 45 Ta cnaBy amomiHiio AJll. BUKOHaHO po3paxyHOK HallpyXeHb B OCEPEKy
nedopmaliii npy BOaB/IOBaHHI TOPOiAJIbHOTO POJIMKA Ta KYJIbKU B [€Tallb JOBiIbHOI KpUBU3HU. BU3HaueHO
IJIMOUHY IJIACTUYHO 1e(OPMOBAHOTO LIapy Ta OLiHEHO JeOopMOBaHUI CTaH B ocepenKy fedopmaliii. OTpuMaHo
PO3B's130K KparoBoi 334a4i TE€OPil NJIaCTUYHOCTI 7151 BAABJIIOBAHHS POJIMKA METOJOM KiHLEBUX €JIEMEHTIB.
Po3po6s1eHO cxeMy MEXaHOTPOHHOTO TiIpoNprBOAA Ha 6a3i BiTbHOIIPOrpPaMOBAaHOTO KOHTPOJIEPA Ta KOHCTPYKILi0
PETyJIsITOpa TUCKY 3 €JIEKTPOMArHiTHUM KepyBaHHSIM. PO3paxoBaHO OCHOBHI [TapaMeTpU PETyJIsiTOpa Ta JaHi

pexoMeHpalii no BU6opy BiJIbHOIPOrPaMOBAHOI'O 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 of testing sheet composite and solid
materials in the conditions of tension, compression and shear are developed as well as techniques for testing in the
conditions of double-axis stress state. The methods are developed for building flow curves, plasticity diagrams and
determination of mechanical characteristics of composite and solid materials. Hardness - stress intensity -
deformation intensity diagrams are built for low-carbon steel as well as limit deformation surfaces for steel 45 and
aluminum alloy AIl1. Calculation of stress in the deformation zone in the process of pressing the toroidal roller and
ball into the part of a random curvature has been performed. The depth of plastically deformed ball is determined
and the strained state in the deformation zone is estimated. The solution of the boundary problem of the plasticity
theory for pressing-in the roller has been obtained by the finite element method. The mechatronic hydraulic drive
circuit on the basis of free-programmable controller is developed and pressure regulator with electromagnetic



control is designed. Main parameters of the regulator are calculated and recommendations on the free-
programmable controller selection are given.
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