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CTBOpEHHSI HAYKOBUX OCHOB IIPOrHO3Y040ro 3D MozestoBaHHS MIpoLeciB abpa3suBHOTO ULIi(pyBaHHS MIACTUYHUX

MEeTaJIeBUX MarepiaiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The Scientific Basis predicting 3D modeling process abrasive grinding plastic metallic materials

Pedepar yKpaiHCBKOIO:

[IpegmeT OOCTiIKeHHs - HAyKOBi OCHOBU IIPOTHO3YI040ro 3D Moze0BaHHS abpa3uBHOrO LLTi(yBaHHS
KOHCTPYKIiHUX i JIeroBaHUX CTajiell, MiIHUX, TUTAHOBUX i ayfoMiHieBUX cI1y1aBiB. O6'eKT NOCITiIKEHHS - IIPoLieC
BHCOKOMIBU/IKICHOTO MITi(PyBaHHSI KOHCTPYKLIMHYX i JIETOBAaHUX CTajlel, MiIHAX, TUTAHOBUX i alIOMiHi€BUX CIIJIaBiB
abpa3uBHUMU Kpyramu. MeTa HayKOBO-JOCJIiIHOI pO60TH - PO3POOKA HAYKOBUX OCHOB IIPOTHO3YI040ro 3D
MOJeJIIOBaHHS po604Oro IpoLecy BUCOKOMBUIKICHOTO 1TidyBaHHS KOHCTPYKLINHYX i leroBaHUX CTajlell, MiTHUX,
TUTAHOBUX i aJIlOMiHi€BUX CILJIaBiB abpa3suBHUMU Kpyramy; Ha cyyacHoMmy eTani BifiCyTHi METOAUKYU IIPOrHO3Y0Y0r0
3D MopeoBaHHs a6pa3rBHOrO BUCOKOMIBUIKICHOTO MITipyBaHHSI KOHCTPYKUIMHYX i JIETOBAaHMX CTaJled, MiIHUX,
TUTAHOBUX | aJIIOMiHI€BUX CILJIABIB, IKE IPYHTYETHCS Ha METOMi CKIHYEHUX €JIEMEHTIB. BificyTHIN aHasi3 METOLOM
CKiHYEHUX €JIeMEHTIB Hallpy>kKeHO-1e(pOPMOBOBAHOI'O CTaHY IIJISIMUA KOHTAKTy aOpasuBHOTO Kpyra i AeTasi 3
IIJIACTUYHUX MaTepiailiB, 0 YHEMOSKJIMBIIIOE CTBOPEHHS IIOBHOLIIHHOI TEPMOMEXaHIYHOI MOZEsIi po604oro npouecy
uTipyBaHHS, SIK TPAIULIITHMMU CIIOCOOAMHU, TaK i 3i CXpeLleHMMU 0CSIMU iHCTpyMeHTa i fetasni. [1pu 36ibleHH]
BUIKOCTI nutigyBaHHs maibke o 100 M /c, BinOyBatoThCs iCTOTHI 3MiHM y Qi3nyHil kapTuHi nepebiry npouecy
mtipyBaHHS aOpa3suBHUMU KpyraMu KOHCTPYKLINHUX i IeroBaHUX CTajlel, MiJHMX, TUTAHOBHUX i a/IIOMiHieBUX
crasiB. Po3po6ieHi TEOpeTUYHI OCHOBU TEPMOMEXAHIYHOI MOl POGOYOTo NpoLecy abpa3uBHOro ULTi(pyBaHHS
IO3BOJISTh IIPOrHO3YBaTH HAIPYXKeHO-1ehOpMOBaHNUI Ta TEIJIOBUM CTaH B 30HI pi3aHHS, 10 AACTh MOXJIUBICTD
BU3HAYaTU ONTUMAaJIbHI pEXXUMU pi3aHHS MPU 00pOO6IEHHI AeTasel 3 MJIaCTUYHUX MaTepiatiB, MiABUIIUTU
IIPOAYKTUBHICTb ILIi(PyBaHHS B 2-2,5 pa3u i 3a6€31e4UTU BUCOKI (Pi3MKO-MexaHiuHi BJIaCTUBOCTI i IKiCTb
IIOBEPXHEBOTO 11apy 06p0o6JIeHOI MOBEPXHi. Pe3ybTaTi HOCTIIKEHHS CTAaHYTh HAYKOBOIO 623010 /1J11 CTBOPEHHS
HOBUX IJIACTUYHUX METAaJIeBUX MaTepiaJliB, IepCIIeKTUBHOTO abpa3uBHOIO iIHCTPYMEHTY, HOBUX TEXHOJIOTIH i
CI10co6iB abpazusHoro uidyBaHHs. Kio4oBi coBa: mlidyBaHHS 3i CXpelleHUMU OCSIMU IHCTpyMeHTa i JeTai,

abpasvBHe ULIi(PyBaHHS MIJIACTUYHUX MaTepiaiB, TEpMOMEXaHiYHa MOJIeJIb POOOYOTO MpoLecy MTi(pyBaHHS.

Pedepar aHIJIiHCBKOIO:

Subject of research - the scientific basis for predicting 3D modeling of abrasive grinding of structural and alloy
steels, copper, titanium and aluminum alloys. The object of research - the process of high-speed grinding of
structural and alloy steels, copper, titanium and aluminum alloys with abrasive wheels. The purpose of the
research work is the development of the scientific basis of predictive 3D modeling of the working process of high-
speed grinding of structural and alloy steels, copper, titanium and aluminum alloys by abrasive wheels. At the
present stage, there are no methods for predicting 3D modeling of abrasive high-speed grinding of structural and
alloy steels, copper, titanium and aluminum alloys, which is based on the finite element method. There is no
analysis of the finite elements of the strained-deformed state of the contact point of the abrasive wheel and the
plastic parts, which makes it impossible to create a complete thermomechanical model of the working process of
grinding, both in traditional ways, and with the crossed axes of the tool and the part. With an increase of the speed
of polishing to almost 100 m / s, there are significant changes in the physical pattern of the process of grinding
abrasive wheels of structural and alloy steels, copper, titanium and aluminum alloys. The theoretical bases of the
thermomechanical model of the working process of abrasive grinding have been developed. It will allow to predict
the stress-deformed and thermal state in the cutting zone, which will enable to determine the optimal cutting
modes when processing parts from plastic materials, increase the productivity of grinding in 2-2,5 times and



provide high physical-mechanical properties and quality of the surface layer of the treated surface. The research
results will become the scientific basis for the creation of new plastic metal materials, a perspective abrasive tool,
new technologies and methods of abrasive grinding. Key words: polishing with crossed axes of the tool and the
part, abrasive grinding of plastic materials, thermomechanical model of working process of grinding.
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