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B3a€EMOJIii Jie3a i3 3aroTiBKOIO

2. An increase of finish operation efficiency by means of analytical modeling of tool-workpiece force interaction

Pedepar:

1. B pucepTauii po3pob6sieHi Mofesb CUII0BOi B3a€MO/Iii Jie3a i3 3aroTiBKOIO NpY Pi3aHHi 3 TOBLIMHOIO 3Pi3y, 110
6e3nepepBHO 3MIHIOETBCS Y MEXKaX, IOPIBHSIHUX 3 PafliycOM OKpYIJIEeHHs pidanbHoi KpoMmku (PK), anroputm
PO3paxyHKiB Ta nporpama ii peanisanii Ha EOM. 3ayjaya BU3HaYeHHS HANPY>KEHO-Ae(POPMOBAHOTO CTaHY
IIJIaCTUYHOI 06J1aCTi BUpilllyBasacsi METOMIOM JIiHiil KOB3aHHS. BUXiIHUMY NaHUMU €: MeXaHiYHi BJ1acTUBOCTI
Marepiainy, o o6po6III0ETHCS, FEOMETPIs Jie3a Ta yMOBU 00pOOKU. BuKoHaHa nepeBipKa Nokasasa 3a/10BiJibHY
BiZI[TOBiAHICTb €KCIIEPUMEHTAJIbHUM JAHUM IIPOTHO3Y CUJIM B3a€MOJ1 Jie3a 3 3aroTiBKOI0. B pe3ysibTaTi BUKOHAHUX
TEOPeTUYHUX JOCJIIKEHb 32 Li€0 Moesio (opMasi3oBaHo MIpoLeC YTBOPEHHS HariuBy nomnepeny PK,
BA3HAYEHO BEJIMYMHY 3QJIMIIKOBOI CUJIA Ta MiHIMaJIbHOI TOBIIMHY 3Pi3y, 10 peasti3ye NpoLec Pi3aHHs Y BUTIIHUX
yMOBaX. BUKOpHCTaHHS pe3yJbTaTiB JOCiIKEeHHS [IpY IPOEKTYBAaHHI TEXHOJIOTIYHOTO NPOLECY [03BOJIsI€ 3HUBUTU
€HEeProEMHICTb HeCTal[iOHAPHUX MPOLECIB YMCTOBOI 06POOKU, MiJBUILUTH PECYPC iIHCTPYMEHTY i IKicTb 06p061eHO]

[IOBEPXHi.



2. A model of tool-workpiece interaction during the cutting with continuously varying undeformed chip thickness
within the value of tool edge radius as well as calculation algorithm and respective software have been developed
in this thesis. Stress and strain are determined with aid of slip line method. The source data are mechanical
properties of workpiece material, tool geometry and cutting conditions. The model validation has shown a
satisfactory correspondence between calculated and experimental data. The hypothesis of buldge formation
mechanics, values of residual force and minimal undeformed chip thickness, which allows efficient cutting process,
are the main results of this research. Its utilization during development of manufacturing technology can result in
decrease of power-consumption of unsteady-state finish cutting operations, in increase of tool life and quality of
machined surface.
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