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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.19.03

Tema gucepranii:
1. HayKoBi 0CHOBU MOJE/IIOBaHHS IIPOLECIB Pi3aHHS 3 BUKOPUCTAHHAM YUCIIOBUX METOMIB

2. Scientific backgrounds of machining simulation using numeric methods

Pedepar:

1. O6'eKT BOCiIKEHHS: IPOLeC Pi3aHHs METaJiB JIe30BUM iHCTPYMEHTOM. MeTa JOCiIpKEHHS: pO3p0O06IeHHS
HayKOBUX OCHOB CTBOPEHHS TEPMOMEXaHIUHNX MOJieJIel TPOLECiB Pi3aHHS METaJIiB /1J11 BCTAHOBJIEHHS IPU
[IPOEKTYBaHHI €(pEKTUBHUX KOHCTPYKILil pi3aJIbHOrO iHCTPYMEHTA Ta MApaMETPiB TEXHOJIOTIYHOTO IIPOLECY Ha
OCHOBI JaHUX BUIIPOOyBaHb 0OPOOJIIOBAHOIO MaTepiay Ipy IPOCTUX BUAAX fedopMaliii Ta OpTOrOHAIbHOMY
pizaHHi. MeTonu focCiIpKeHHs Ta anaparypa: i IporHo3yBaHHs BUAY, GOPMHU Ta pO3MipiB CTPYKKH, HAIIPYKEHO-
Ie(OpMOBAHOrO Ta TEIJIOBOTO CTaHy Y 30Hi pi3aHHs Ta AedopMaLifiHOi CKIagoBOi CUJI TEPTS B POOOTi BUKOPHCTAaHO
MeToJ, cCKiHueHHUX esleMeHTiB (MCE). OTpuMaHHS JaHUX [TPO TEPMOMEXaHi4Hi BJIACTUBOCTI 06pOOIIIOBAaHNX
MarepiasiB BUKOHAHO 3a I0IIOMOT0I0 BUIPoOyBaHb Ha po3TsaraHHs ([OCT 1497-84, TOCT 9651-84), cTucKaHHS
(TOCT 25.503-97) cTanapTHUX Ta CHeljaJbHUX 3pa3KiB P HOPMaJIbHiil Ta MiABUIIEHIN TeMIepaTypi, a TaKOX
OPTOTrOHAJILHOTO Pi3aHHs. Bu3dHayeHHs aAresiiHOI CKIAL0BOI CUJI TEPTSI BAKOHAHO METOLOM BTUCKAHHS

cepuyHoro iHAEHTOPAa, 1[0 06epTaAETHCS, Y MIBIPOCTIp IPU HOpMaJbHil Temneparypi. TeopeTruyHi i npakTUyHI



pe3yJbTaTy: Y AucepTalii po3pobseHi HayKoBi ocHOBY 00Yn0BU 2D~ Ta 3D-CKiHUEeHHO-eIEeMEeHTHUX
[IPOTHO3YI0YMX MOJiesIeli IIpolieciB pi3aHHsI i BUpillleHa HayKOBO - TeXHiYHa IpobJiema MifBUIleHHs epeKTUBHOCTI
MeXaHiYHOi 0OPOOKM LJISIXOM IIPOrHO3YBaHHS [TOKAa3HUKIB IIUX pOOOYMX NPOLECiB 6€3 TPOBEIEHHS
€KCIIEPMMEHTAJIBHUX JIOCIII)KEeHb 0€3[10CepeIHbO 3 Pi3aHHS B YMOBAX, 10 JOCIIKYIOTbCSl. HOBM3HA: HOBA
KOHLIETILIisl IPOrHO3yBaHHS MMOKAa3HUKIB pOOOYMX MPOLIECiB pi3aHHS y 334aHUX YMOBAX; I0BEIEHO MOZAEIbHUMU
IOCJIiI)KeHHSIMU TiloTe3y IIPO €MHY 3aJIEXKHICTh MK AedopmalliiiHoo CKIanoBoo KoediljieHTa 30BHILIHbOTO
TepTs Ta QyHIAMEHTAIbHOIO XapaKTEPUCTUKOIO HANIPY>KEHO-1e(OPMOBAHOIO CTAaHY KOHTAKTHOTO LIapy CTPYKKU:
BiJHOLIEHHSM JiiCHOTO TUCKY [0 CepelHbOI rpaHulli INIMHHOCTI 06POGIIOBAHOTO MaTepiajly; pO3BUHYTO MOZeJii
PYVIHYBaHHS Ta TePTs [IpY Pi3aHHI MEeTaJiB Ta JOBEEHO MOXJIMBICTb IPOTHO3YBaHHS BUIY Ta POPMU CTPYKKU 6e3
IIPOBENIEHHS NIONIEPEHIX €KCIIEPUMEHTIB 3 pidaHHA. CTylleHb yIIPOBAIPKEHHS: Pe3yIbTaTy NOCIiIKEHHS
BrposamkeHi Ha BAT "Cymcbke HBO im. M. B. ®pynse" (M. Cymu) [i7151 3MEHIIE€HHS 4acy MiArTOTOBKY BUPOOHUIITBA,
Ha AT "POTOP" (M. Cymn), TOB "HacoctexxkommiekT" (M. Cymn) 1J1s1 IiIBUIIEHHS SKOCTi Ta IPOAYKTUBHOCTI
00pOO6JIEHHS JeTajeil KOMIIpeCOPHOro obyafHaHHs, B [HCTUTYTI HaaTBepaux matepianiB HAH Ykpainu (M. Kuis),
dizuko-texniyHomy iHctuTyTi HAH Binopyci (M. MiHchK), IHCTUTYTI BepcTaTiB yHiBepcuteTy LlTyTrapra
(HimevunHa) g1 iHTeHcu@ikalii gocimkeHp npouecis pizaHHs. Chepa BUKOPUCTAHHS: iHCTPYMEHTaJIbHE

BUPOOHUIITBO.

2. Object of study: machining operations with metal cutting tools. Objective: working out of scientific bases of
thermomechanical models creation of machining operations for development at designing of effective tools and
parameters manufacturing process based on mechanical tests of workpiece material and its orthogonal cutting.
Research methods and equipment: For prediction of type, form and sizes of the chip, stress, strain and thermal
fields in a zone cutting and a deformation component of friction forces a finite element method (FE) is used in this
study. Data acquisition about thermomechanical properties of work materials are performed by means of tension
(GOST 1497-84, GOST 9651-84) and compression (GOST 25.503-97) tests with standard and special samples at the
normal and high temperatures, and also orthogonal cutting. Measurement of an adhesive component of friction
forces is performed by indentation of the spherical rotating indenter in a half space at normal temperature.
Theoretical and practical results: in this study scientific bases of construction 2D - and 3 D-FE predictive models
of machining operations are developed, the scientific and technical problem of machining efficiency increasing by
predicting of parameters of machining operation without conducting of experimental researches of directly
cutting in conditions which are investigated is solved. Novelty: the new concept of prediction of parameters of
machining operation in the set conditions; it is proved by modelling a hypothesis about direct dependence
between a deformation component of external friction force and the fundamental characteristic of the is
deformation conditions of a chip contact layer: the relation of the real pressure to an average yield stress; fracture
and friction models are developed for metal cutting and possibility of chip prediction without conducting of
preliminary experiments on cutting is proved. Degree of implementation: Results of research are used on VAT
"Sumy HBO of M.V.Frunze" (Sumy) for decrease preparation time of manufacture, by AT "ROTOR" (Sumy), Company
"Nasostechkomplekt" (Sumy) for improvement of quality and productivity of machining of the compressor
equipment parts, in Institute of superhard materials NAS of Ukraine (Kiev), Physicotechnical institute NAS of
Belarus (Minsk), Institute of machine tools of University of Stuttgart (Germany) for an intensification of researches
of machining operations. Scope of application: metal cutting tool industry.
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