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MalMHOOYIyBaHHS

2. Hardening carbide tools the pulsed magnetic field processing for machining heavy machinery

Pedepar:

1. Y puceprauiiiziili po60Ti BU3HaUY€Ha, HAYKOBO OOI'PyHTOBAHA i BUpilleHa ITpobsieMa IifBUleHHS € PeKTUBHOCTI
00pOo06JIEHHS JieTajell Ha BXXKUX BEPCTaTax IIJISIXOM 3MillHEHHS TBEPHOCIIAaBHOTO Pi3ajIbHOTO iHCTPYMEHTY
imnysbcHUM MarHiTHUM nosieM (OIMI). ITin epekTUBHICTIO 0OpO6IEHHS eTajiel pO3yMieThCs MiBUIIEeHHS ii
IIPOYKTUBHOCTI, 3HUKEHHSI COGIBapTOCTi Ta BUTpAT iHCTPYMEHTAaIbHUX MaTepiaiB, MiiBUIleHHS HaJiliHOCTI
iHcTpymeHTy. [IpoaHasnizoBaHO yMOBU pOOOTH Pi3ajlbHUX iHCTPYMEHTIB HA MifIIPUEMCTBAX Ba’)KKOTO
MamuHOOYNyBaHHS. JlocimKeHa 3HOCOCTIMKICTh TBEPAOCIJIABHUX Pi3a/IbHUX iHCTPYMEHTIB, sIKi 3MitnHeHi OIMII, 3a
IOTIOMOroi0 (pOpCOBaHUX METOIiB BUIIPOOYBaHb iMOIE/IIOBAHHS IIPOLIECY Pi3aHHs. BCTaHOBIEHO MeXaHi3M 3MiHU
BJIACTMBOCTE! TBEPOTO CIIABY Iif, i€l0 iMIIyJIbCHOTO MarHiTHOTO 110J1s1. BunineHi ocHOBHI ¢axTopy, 110
BIJIMBAIOTh Ha 3MiHYy 3HOCOCTIMKOCTI TBEPIOro CILIABY Iif [i€l0 iMITyJIbCHOrO MarHiTHOro 1noJist. JOCigyKeHO BILJIMB
06pO6JI€HH iMITyJIbCHUM MarHiTHUM I10JIEM Ha MIPalle3[aTHiCTh TBEPOCIVIABHUX Pi3aJbHAX iHCTPYMEHTIB

YBUPOOHMYMX YMOBaX. BCTaHOBJIEHO BIJIUB 3MilJHEHHS HA NTPOAYKTUBHICTh, COOIBApTICTh onepatiii Ta



IHCTpyMEHTAaJIbHI BUTpaTu. JOCIiI>)KEHO B3aeMO3B'130K nnapamerpis OIMII, napameTpis npouecy MeXaHiYHOTO
06po06JIeHHs eTanel i epeKTUBHOCTI BUPOOHUIITBA. PO3pobiieHa CTaTUCTUYHA MOJIEb, IO J03BOJISIE BUBHAYUTHU
IIPOYKTUBHICTb MEXaHOOOPOOJIEHHS Y 3aJIEXKHOCTI BiJl BJIaCTUBOCTEN iHCTPYMEHTaIbHOTO MaTepiaiy i napameTpis
00pO06IEHH IMITyJIbCHUM MarHiTHUM 1oJieM.BCTaHOB/IEHO eeKT 06'eMHOr0 3MilIHEHHSI BIJIMBOM iMITyJIbCHOTO
MAarHiTHOrO I0JIs1 TBEPOCIIJIABHOTO Pi3ajbHOr0 iHCTPYMEHTY, IPU3HAYEHOT0 /1J1s [T0IIePeIHbOr0 O6POOIEHHS
JeTajeil Ha BaXXKUX BepcTaTax. BusBieHo, 1o Miciis nepeToyyBaHHS iHCTPYMEHTY e(eKT 3MiljHeHHs 30epiraeTbcsl.
PekoMeH0BaHO BpaXx0OBYBaTH Pe3yJbTaTU OLiHIOBAaHHSINIAPAMETPiB MOBEPXHEBOrO Ne(EKTHOro mWapy npu
3aTOYYBaHHI iHCTPYMEHTY 3 HallasSHUMM Pi3ajIbHUMU IJIaCTUHAMU. Po3po6iieHi Ta BIpOBal>)KeHi TEXHOJIOTIYHUM
MeTOJ;, 06pO06JIEHHS IMITYJIbCHUM MarHiTHUM I10JIeM pi3ajlbHUX MJIACTHH 3 TBEPJOTO CIIaBy Ta TEXHOJOTIYHI
pexoMeHallii moo nigBuieHHs epeKTUBHOCTI orepalliii 06po6IeHHS BeJIMKOPO3MiPHUX JIeTajeil Ha BasKKUX

TOKapHHUX BEpPCTATax.

2. The problem of increasing the efficiency of machining parts on heavy machines was determined in the thesis,
scientifically substantiated and solved by hardening a carbide toolthe pulsedmagnetic field processing (PMFP). The
efficiency of machining of parts is understood as an increase in its productivity, a reduction in the cost and costs
of tool materials, and an increase in instrument reliability.The working conditions of cutting tools at heavy
engineering enterprisesare analyzed. The wear resistance of carbide cutting tools, which have been strengthened
by the PMFP, was investigated using forced test methods and modeling of the cutting process. The mechanism of
changing the properties of a solid alloyunder the action of a pulsed magnetic field is established. The main factors
affecting the change in the wear resistance of a solid alloy under the action of a pulsed magnetic field are
identified. The effect of pulsed magnetic field processing on the performance of carbide cutting tools under
production conditions is investigated. The effect of hardening on productivity, cost of operation and instrumental
costs is established. The interrelation of the parameters of the PMFP, the parameters of the process of machining
parts and production efficiency is investigated. A statistical model has been developed that allows determining the
productivity of mechanical processing depending on the properties of the tool material and the processing
parameters of a pulsed magnetic field. The effect of volumetric hardening by processing a pulsed magnetic field of
a carbide cutting tool has been establishedfor roughing parts on heavy machines. It is revealed that after
sharpeningthe tool, the hardening effect remains. It is recommended to take into account the results of the
evaluation of the parameters of the surface defect layer when sharpening a tool with soldered cutting inserts.
Technological method of processing pulsed magnetic field carbide cutting tools is developed. Technological
recommendations to improve the efficiency of machining operations for large-sized parts on heavy lathes are
implemented.
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