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Pedepar:

1. Inceprauiiina po60oTa IpUCBIYeHa MiABUIIEHHIO €(PEKTUBHOCTI JBOCTOPOHHBOrO LTiyBaHHS TOPLiB POJIMKIB
HiAIMIIHYKIB OPi€HTOBAaHUMU KPyTraMHy 3 KOHIYHMMU KaslibpyBajibHUMU JilsIHKaMU. Y NepLUIoMy PO3[iji IpoBEIEeHO
OTJIS] HasIBHUX METOJiB BUBYEHHS Ta MiABUIIEHHS e(PEKTUBHOCTI NPOLECiB MipyBaHHS TOPLIEBUX [IOBEPXOHD
IeTajlel 3i CXPELIEHMMU OCSIMU iHCTPYMEHTY Ta JI€TaJli, a TaKOXX TPUBUMIPHOTO MOJIE€/IIOBaHHS [IPaBKU
mTipyBasbHUX KPYTiB, iHCTPYMEHTAJIbHUX [10BEPXOHb, IIPOLECIB 3HSTTS IPUIYCKY Ta GOPMOYTBOPEHHS
06p0o06110BaIbHOI IOBEPXHI AeTasli. MeTa Ta OCHOBHI 3aBJJaHHS IOCIiIKEHHS COOPMYJIbOBaHI B pe3yJbTaTi aHaJIi3y
HAyKOBUX IIpallb. Y APYyroMy po3aijii IucepTaniiiHoi po60TH ONMCYEThCSI METOIMKA BUKOHAHHS

€KCIIEpPMMEHTAJIbHUX JIOCTIiI>KeHb. EKclieprMeHTasbHi JOCiiKeHHs npoliecy UlipyBaHHS TOPLIEBUX IIOBEPXOHD



POJIMKIB MiJIINANHYKIB IPOBOAWINCS HA MOJIEPHI30BaHOMY IBOCTOPOHHBOMY TOPLEULIiI(PyBaIbHOMY BEpCTaTi 3342
AZIO. V TpeTbOoMy pO3[iii po3p0bieHo MaTeMaTUYyHi IPOCTOPOBi Mozieli GOPMOYTBOPEHHS TOPLIiB KPYIJINX JeTajlel
IIpy LUTiyBaHHI Kpyramu 3 KOHIYHMMU KajliOpyBaJlbHUMU [iJISTHKaMU, JOBELEHO 110 32 PO3PO0JIEHOI0 CXEMOIO
mTipyBaHHSI TeOMETPUYHA TOXUOKA JOBXWHU [IeTajli OPiBHIOE HyI0. TaKOX, y pe3yJIbTaTi 6ijblll piBHOMiIPHOTO
PO3MOiy MPUILYCKY B3[0BK YOPHOBOI pi3aibHOI KPOMKU MITi(yBaIbHOTO Kpyra MOKPaLyeThCs SIKiCTb
ITIOBEPXHEBOTO LIaPy TOPLB eTajlel. Y Y4eTBEPTOMY PO3[Iijli HaBe[leHi pe3yJIbTaTH €KCIIEPUMEHTATIbHOTO
IOCJIiIKEHHS NIPOLECiB 3HSTTS IPUIYCKY, 3HOCY iIHCTPYMEHTA, TOYHOCTi OTPYMaHUX I0BEPXOHb Ta TEMIIEPATypU
IIpy LUTiyBaHHI OPi€HTOBAaHUMMU KPyraMu 33/1J1s1 IEPEBipKU JOCTOBIPHOCTI TEOPETUYHNX PE3YJbTATiB AOCIIIKEHHS
npouecy miidyBaHHS TOPLEBUX IOBEPXOHb POJIUKIB MiTIIMUITHYUKIB OpieHTOBaHMMU Kpyramu. HaykoBa HOBU3Ha
OJlep>KaHUX pe3ysbTaTiB: 1. Briepiie 3anrporioHOBaHO HOBUI CIIOCI6 IBOCTOPOHHBOTO 1JTiPyBaHHS TOPLB POJIMKIB
HiAIMITHYKIB CIIE€LiaJIbHO OPi€HTOBAaHMMU i IPO()iTIbOBAHUMU KPyraMi 3 KOHIYHOIO KaJIibpyBajIbHOIO [iJISTHKOIO,
SIKUI1 3BOJUTD [0 HYJIsl TEOMETPUYHY [TOXMOKY 06pOOKU. 2. Briepie Bu3Ha4yeHi KyTy opieHTalii nulidpyBasbHUX 6a060K
BepCTarty, IpHY SIKUX reOMeTprUyHa 1oxubKa o6pobKy Oyie OPiBHIOBATU HYJIIO i POPMOYTBOPEHHSI TOPLEBOI
IIOBEPXHi OyJie 3a6e31e4yBaTUCh METOIOM KOIIiIOBaHHS TBIPHOI KOHYCA, SIKa E€PIEHIUKYJISIpPHA 00pO6JII0BaHIN
MIOBEPXHI i JIEXKUTH B IJIOMIKHI, 1[0 MPOXOIUTb Yepe3 Bicb 00epTaHHA Kpyra. 3. Briepiie po3pobiieHi maTreMaTUyHi
MogeJi, Ha 6a3i SIKUX OTPUMaHi 3aJIe;KHOCTI OCbOBOTO IlepeMillieHHs 11ipyBajbHOTO Kpyra Bili KOOpIUHAT
aJIMa3HOTO OJIiBII, IKMI 00epTaeThCsl pa3oM 3 6apabaHoM Iofadi BUPOOiB BEPCTATy, 3 METOI0 YTBOPEHHS
IIPSIMOJIiHIMHOI KasibpyBabHOI NisIHKY. 4. Briepie pu 3ariporioHOBaHOMY METO/i 0OPOOKYM TOPLIEBUX IOBEPXOHb
IIPUITYCK 3Pi3a€ThCsl TiNIbKY YOPHOBOIO IiISIHKOIO 1Ti(PyBaZbHOTO KPYra, @ OCTAaTOYHA TOYHICTb (POPMYBATUMETHCS
METOJ0M KOIIilOBaHHSI Ha KOHIUHIi JinsHIi Kpyra npy BUXOJ| i3 30HU 00po0KY, 1110 3abe3neuye MiHiMabHi cuiy Ta
TEIJIOHANIPY>XEHHICTh Npoliecy. [I[pakTuyHe 3HaUY€HHS OJlepKaHMX pe3yJbTaTiB: 1. 3anIpOIIOHOBaHA CXeMa IIPaBKU
mTiyBaNbHUX KPYTIB 11711 OTPUMAaHHS KOHIYHMX Ka/liOpyBaJIbHUX JiJISTHOK 3a0e31edye OQHOYaCHe
(OpPMOYTBOPEHHS IBOX KPYTiB Ta MO>KE BUKOPMCTOBYBATHCh HE TiJIbKU HA BEPCTaTax, OCHaleHnx cucremamu YIIK,
ase i 6e3 HUX. 32 paXyHOK OJJHOYACHOI [IPaBKU JIBOX KPYriB 3MEHINYETHCS Yac MiiITOTOBKU 40 POOOTH i, BifITIOBIIHO,
IiABUILY€ETHCS 3arajlbHa IPOLYKTUBHICTb poO0TH 06s1afHaHHs. 2. [Ipy paBlii YOPHOBOI Ta YMCTOBOI AiJITHOK Kpyra
KyTOBa MIBUJKICTb 6apabaHy nojadi NocTiiiHa, o 3ade3nedye (popMyBaHHS Pi3HOI OPCTKOCTI B3OBXK pafiyCcHOI
IIpsIMOI Ta IOKpalllye YMOBU B 30Hi pizaHHs. [Ipu npaBLi Kani6pyBaabHOI AiITHKY KYTOBA LIBUAKICTb [10CTYIIOBO
3MEHUIYETHCS, Lie 3abe3redye IOCTiMHYy PO3BUHEHICTD Liiei YaCTUHU [1OBEPXHI Ta NMifBULILYE SIKICTb LIi(PyBaHHS
TopuiB. 3. Ha 6a3i po3po6JieHUX 3arajIbHUX MOJYJIbHAX TPOCTOPOBUX MOZEJIE MPABJISTY0ro iHCTPYMEHTY Ta
Ipouecy npaBKy mIidyBasbHUX KPYTIB 11711 OTPUMAaHHS KOHIYHOI KalibpyBaIbHOI Ai/ITHKY 3a[IPOTIOHOBAHO
nporpamHe 3abe3nedeHHs A1 peanisauii Big cucremu YUIIK. 4. BusHaueHO MiHIMaJIbHO AONYCTUMY JOBXUHY
KasibpyBasIbHOI Ai/ITHKY MTiyBaIbHOrO Kpyra Mpy JBOCTOPOHHIN 06po6Lii TOPLIB KPYIVIUX AeTael. 5. ABTOPCTBO
HAyKOBUX PO3POO6OK 37100yBaya MiATBEepIKYEThCS OTPUMAHNM MTAaTEHTOM Ha KOPUCHY Mojiesb. 6. Po3pobJeHi i
BIIPOBA/’KEHi Y BUPOOHULITBO NPaKTUYHI peKOMeHiallii 3 BAKOPUCTaHHS HayKOBUX po3poboK Ha TOB «/laTunkoBe
nignpuemctBo» «3ABO]] PAIII[l» (m. YepHiris), [IpAT «Yekcin-Asrocepsic» (M. UepHiris), TOB «Itantekc MepiHo»
(M. Yepniris). OuikyBaHUI1 €KOHOMIYHUI1 €(PEKT Bif| BIIPOBAIKEHHS pe3yJbTaTiB pOO6OTH CTAaHOBUTH 6/113bKO 300
THC. TPH. 32 PiK. 7. Pe3ysipTaTul i METOAMKY AMCEPTAallii BUKOPHUCTOBYIOTHCS B HABYaJIbHOMY IIpolieci Kadenpu
aBTOMOOIZIBHOI'O TPAHCIIOPTY Ta rajy3eBOro MalMHOOyIyBaHHs HallioHasbHOTO YHiBEpCUTETY «HepHiriBcbka

[IOJIITEXHIKa».

2. The dissertation is devoted to increasing the efficiency of two-sided grinding of the ends bearing rollers ends
with oriented wheels with conical calibration sections. In the first chapter, an overview of the existing
methodological approaches to the study and improvement of the processes of grinding the end surfaces of parts
with crossed axes of the tool and the part, as well as three-dimensional modeling of the adjustment of grinding
wheels, tools, the processes of removing the allowance and the shaping of the machining surface of the part is
carried out. The purpose and main tasks of the research are formulated as a result of the analysis of scientific
works. The second chapter of the dissertation describes the method of conducting experimental research. A
modernized two-sided face grinding machine 3342 ADO was used to carry out experimental studies of the process
of grinding the end surfaces of bearing rollers. In the third chapter, mathematical spatial models of the formation



of the ends of round parts during grinding with conical calibration sections are developed, it is proved that the
geometric error of the length of the part is zero according to the developed grinding scheme. Also, as a result of a
more uniform distribution of the allowance along the rough cutting edge of the grinding wheel, the quality of the
surface layer of the ends of the parts improves. The fourth chapter presents the results of an experimental study of
the processes of removal of allowance, tool wear, forming accuracy and thermal stress during grinding with
oriented wheels in order to verify the reliability of the results obtained during the theoretical study of the process
of grinding the end surfaces of bearing rollers with oriented wheels. Scientific novelty of the obtained results: 1.
For the first time, a new method of double-sided grinding of the ends of the bearing rollers with specially oriented
and profiled wheels with a conical calibration section was proposed, which reduces the geometric processing
error to zero. 2. For the first time, the orientation angles of the grinding headstocks of the machine were
determined, at which the geometric error of processing will be zero and the shaping of the end surface will be
provided by the method of copying the generating cone, which is perpendicular to the processed surface and lies
in the plane passing through the axis of rotation of the wheel. 3. For the first time, mathematical models were
developed on the basis of which the dependences of the axial movement of the grinding wheel on the coordinates
of the diamond pencil, which rotates together with the feed drum of the machine tool in order to form a rectilinear
calibration area, were obtained. 4. For the first time, with the proposed method of processing end surfaces, the
allowance is cut only by the rough section of the grinding wheel, and the final accuracy will be formed by the
method of copying on the conical section of the wheel at the exit from the processing zone, which ensures
minimal forces and thermal stress of the process. Practical significance of the obtained results: 1. The proposed
scheme for adjusting grinding wheels to obtain conical calibration sections provides simultaneous shaping of two
wheels and can be used not only on machines equipped with CNC systems, but also without them. Due to the
simultaneous editing of two wheels, the preparation time for work is reduced and, accordingly, the overall
productivity of the equipment increases. 2. When straightening the rough and finishing sections of the wheel, the
angular speed of the feed drum is constant, which ensures the formation of different roughness along the radius
line and improves the conditions in the cutting zone. When straightening the calibration section, the angular speed
gradually decreases, this ensures the constant development of this part of the surface and improves the quality of
grinding the ends. 3. On the basis of the developed general modular spatial models of the ruling tool and the
process of adjusting grinding wheels to obtain a conical calibration section, software is proposed for
implementation from the CNC system. 4. The minimum permissible length of the calibration section of the
grinding wheel during double-sided processing of the ends of round parts is determined. 5. The authorship of the
acquirer's scientific developments is confirmed by the obtained utility model patent. 6. Practical recommendations
on the use of scientific developments were developed and implemented in production at "Sensor Enterprise" LLC
"ZAVOD RAPID" (Chernihiv), PJSC "Cheksil-Avtoservice" (Chernihiv), LLC "Italtex Merino" (Chernihiv) ). The
expected economic effect from the implementation of the work results is about UAH 300,000. in a year. 7. The
results and methods of the dissertation are used in the educational process of the department of automobile
transport and industrial engineering of the Chernihiv Polytechnic National University.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHuii npiopuTeTHUH HaNpsIM iHHOBALLiMHOI AisJIBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-T€XHiYHa) IPOAYKILis:

ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:



OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. CrenanoB Muxaitno CeprifioBuy

2. Stepanov Mykhailo S.

KBasigikanis: n. 1. 1., 05.02.08
InenTudikarop ORCID ID: He 3acrocosyetscs
JonaTkoBa iHdopmais:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop, 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. T'ypei1 Irop BosogumupoBuy

2. Hurey Thor

KBasigikamis: 1.1.1., 05.02.08
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanis:

TloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma By1acHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. Kongpartiok Ouier JIeoHinoBUY

2. Kondratyuk Oleg Leonidovich

KBasigikamis: . 1. 1., 05.03.01
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Kinouko Oznekcangp OsiekcaHIpoBUAY

2. Klochko Oleksandr

KBasigikamis: 1.1, 05.02.08
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inHpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImentTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TIr>xoB IBaH MuKkoJiaiioBu4

2. Pyzhov Ivan

KBasigikanis: 1.1, 05.03.01
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH pajgu

Byache IlpizBuie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisSIIBHOCTI

[TepmakoB OsiekcaHzp AHATOJINOBAY

[TepmskoB OnexkcaHIp AHATOJIOBUY

IOpuenko T.A.



