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Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA NiABUIEHHIO €(PEKTUBHOCTI JBOCTOPOHHBOTO LTi(PYBaHHS TOPLiB POJIMKIB
HiJMINAMTHYKIB OPieHTOBAaHMMU KPyraMu 3 KOHIYHUMU KaJli6pyBaJIbHUMU [AifITHKaMU. Y IepUIOMy PO3/iji IPOBeIeHO
OTJIS17, HAsIBHUX METOJIiB BUBUYEHHS Ta MifBUILeHHS e(DEKTUBHOCTI poLeciB mIlidpyBaHHS TOPLIEBUX [I0BEPXOHb
IeTajle 3i CXPELIEHMMU OCSIMUA IHCTPYMEHTY Ta JIE€TaJli, a TaKOXX TPUBMMIPHOIO MOJIEJIIOBAHHS IIPABKU

mTipyBaNbHUX KPYTiB, iIHCTPYMEHTAJILHUX [1I0BEPXOHbD, IPOLECIB 3HSTTS IPUIYCKY Ta GOPMOYTBOPEHHS



00p006JII0BATIbHOI NOBEPXHI JeTasi. MeTa Ta OCHOBHI 3aBIaHHs JOCiIKeHHS C(POPMYIbOBaHi B PE3yJIbTaTi aHATi3y
HAyKOBUX IIpallb. Y APYyromMy po3aijii frcepTaniiiHoi po60TH ONUCYETHCSI METOMKA BUKOHAHHS
€KCIIEPUMEHTAJIbHUX JOCHiIKeHb. EKCIepUMeHTaIbHI JOCTIIPKEHHS MTpoLiecy mTihyBaHHS TOPLEBUX IIOBEPXOHb
POJIMKIB MiJIINANHYKIB IPOBOAUINCS HA MOJIEPHI30BaHOMY IBOCTOPOHHBOMY TOPLEULIi(PyBaIbHOMY BEpCTaTi 3342
AJIO. Y TpeTboMy pO3[isli pO3p06I€HO MaTeMAaTH4Hi IPOCTOPOBi MoAeli GOPMOYTBOPEHHSI TOPLIB KPYIVIUX JeTaei
IIpu LUTiyBaHHI Kpyramu 3 KOHIYHMMU KajliOpyBaJlbHUMU [IiTITHKaMU, JOBEIEeHO 110 32 pO3PO0JIEHOI0 CXEMOIO
mTipyBaHHSI TeOMETPUYHA IOXMOKA JOBXUHU JleTajli [OPiBHIOE HyJI0. TaKoX, y pe3yJIbTaTi 6iblll piBHOMIPHOTO
PO3I0LiNy MPUITyCKY B3[JOBX YOPHOBOI Pi3ajlbHOI KDOMKMU LLIi(PYBaJIbHOTO KPyTa IIOKPAILLyEThCS SIKiCTh
ITIOBEPXHEBOTO LIAPy TOPLB leTalel. Y 4eTBEPTOMY PO3[Iijli HaBe[leHi pe3yIbTaTH €KCIIEPUMEHTATIBHOTO
IOCJIIKEHHSI TIPOLLECIB 3HATTS NPUITYCKY, 3HOCY iIHCTPYMEHTA, TOYHOCTI OTPMMAaHUX IIOBEPXOHDb Ta TEMIIEPATYPU
IIpM LUTiYBaHHI OPi€HTOBAaHUMMU KPyraMu 33/1jis1 I€PeBipKU JOCTOBIPHOCTI TEOPETUYHUX PE3YJbTATiB AOCIIIPKEHHS
npolecy maiQyBaHHS TOPLEBUX IOBEPXOHb POJIMKIB MiJIIMITHUKIB OPiEeHTOBaHMMU Kpyramu. HaykoBa HOBU3HA
oJlep>KaHUX pe3ysbTaTiB: 1. Briepiie 3anrporioHOBaHO HOBUI CIIOCI6 IBOCTOPOHHBOIO 1JTiyBaHHS TOPLB POJIMKIB
HiAIMIIHYKIB CIIELiaJIbHO OPi€eHTOBAaHMMH i NPO(iTIbOBAHUMU KPyraMi 3 KOHIYHOIO KaJIibpyBajIbHOIO [iJISTHKOIO,
SIKU 3BOJUTD [0 HYJIsl TEOMETPUYHY [TOXMOKY 06pOOKU. 2. Briepie Bu3Ha4YeHi KyTy opieHTalii nutidpyBasbHUX 6a60K
BepCTarty, IpU SIKUX reOMeTprUYHa I0X1O6Ka 06pobKY Oyjie JOPiBHIOBATU HYJIO i OPMOYTBOPEHHSI TOPLEBO1
IIOBEPXHIi OyJie 3a6e31e4yBaTUCh METOIOM KOIIiI0BaHHS TBIPHOI KOHYCA, SIKa ePIeHIUKYISIpHa 00po0IoBaHii
MIOBEPXHI 1 JIEXXUTb B IIJIOLIMHI, IO IPOXOAUTb Y€Pe3 Bicb 06epTaHHA Kpyra. 3. Bniepiie po3po6yeHi MaTeMaTH4Hi
Mogei, Ha 6a3i SIKUX OTPUMaHi 3aJ1eXKHOCTi OCbOBOTO NepeMillleHHs ITiyBaJbHOTO KPyra BiJj KOOPAUHAT
aJIMa3HoOTO OJIiBII, SIKMI 06epTaeThCsl pa3oM 3 6apabaHoOM Iofadi BUPOOiB BEpCTaTy, 3 METOI0 YTBOPEHHS
IIPsIMOJIiHIMHOI KasibpyBabHOI NisiHKY. 4. Briepiie mpu 3aliporIoOHOBaHOMY METO/i 06POOKYM TOPLIEBUX [I0BEPXOHb
IIPUITYCK 3Pi3a€ThCs TiIbKM YOPHOBOIO AiJITHKOIO MIJTi(PyBaJIbHOTO KPYra, @ OCTATOYHA TOYHICTb (POPMYBAaTUMETHCS
METOJIOM KOTIiI0BaHHS Ha KOHIYHIN IinsHLi Kpyra IIpy BUXO[i i3 30HM 00pOOKH, 110 3abe3eyye MiHiMaJIbHi cuu Ta
TEIJIOHATIPY>KEHHICTD Mpolecy. [IpakTrnyHe 3Ha4E€HHS OJlepKaHMX Pe3y/bTariB: 1. 3a1IPONIOHOBaHA CXeMa IPABKU
mTiyBaNbHUX KPYTIB 11711 OTPUMAaHHS KOHIYHUX Ka/liOpyBaJIbHUX JIJISTHOK 3a0e31edye OqHOYaCHe
(OpMOYTBOPEHHS IBOX KPYTiB Ta MOXKE BUKOPMCTOBYBATHCh HE TiJIbKU HA BEPCTATax, OCHaleHnx cuctemamu YIIK,
ase i 6e3 HUX. 32 paXyHOK OJJHOYACHOI [IPaBKU JIBOX KPYriB 3MEHIIYETHCS Yac MiIrOTOBKU 4O POOOTH i, BifITIOBiIHO,
IiABUIY€ETHCS 3arajlbHa IPOLYKTUBHICTb pOoO0OTH 06s1afHaHHsL. 2. [Ipy paBlii YOPHOBOI Ta YMCTOBOI AiITHOK Kpyra
KyTOBa MIBUJKICTb 6apabaHy nojadi NocTiiiHa, o 3ade3nedye (opMyBaHHS Pi3HOI LOPCTKOCTI B3LOBXK pajiycHOI
IIpsIMOI Ta MTOKpaIllye YMOBY B 30Hi pizanHs. [Ipu npaBLi Kani6pyBaabHOI AiITHKY KYyTOBA UIBUAKICTb I1OCTYIIOBO
3MEHUIYETHCS, Lie 3abe31edye IOCTiMHYy PO3BUHEHICTD 1liei YaCTUHU [1OBEPXHI Ta MifBULILY€E SIKICTb LIi(pyBaHHS
TopuiB. 3. Ha 6a3i po3po6yieHuX 3arajlbHUX MOJYJIbHUX IPOCTOPOBUX MOZEJIEi MPaBJIsTY0ro iHCTPYMEHTY Ta
npolecy MpaBKu MTiyBasbHUX KPYTiB [J11 OTPUMAHHS KOHIYHOI KaliGpyBajIbHOI Ai/ISTHKY 3aIIPOIIOHOBAHO
IIporpamHe 3abesnedyeHHs AJ1s peasnisauii Big cucremu YUIIK. 4. BusHaueHO MiHIMa/IbHO AOMYCTUMY JOBXKUHY
KaJibpyBasIbHOI [i/ISTHKY MTiyBaIbHOrO Kpyra Mpy JBOCTOPOHHIN 06pOO6Lii TOPLIB KPYIVIUX JeTasel. 5. ABTOPCTBO
HAYKOBMX pPO3POOOK 37100yBaya MiATBEPIKY€ETbCSI OTPMMAHMM IIATEHTOM Ha KOPUCHY MOZeJb. 6. Po3pobieHi i
BIIPOBAJKEHi Y BUPOOHUITBO NIPAKTUYHI PEKOMEHAALlii 3 BAKOPUCTaHHS HAyKOBUX Po3po6ok Ha TOB «JlaTunkose
nignpuemctBo» «3ABO]I PAIII[l» (m. UepHiris), [IpAT «Yekcin-Asrocepsic» (M. UepHiris), TOB «Itantekc MepiHo»
(M. Yepsiris). O4ikyBaHUI1 €EKOHOMIYHMI €(EKT BiJl BIPOBAI)KEHHSI PE3YyJIbTATiB pOOOTH CTaHOBUTH 6s113bKO 300
THC. TPH. 3a PiK. 7. Pe3ysibTaTi i METOAMKY AUCEPTAaLlii BUKOPHUCTOBYIOTHCS B HAaBYaJIbHOMY IIpoLeci Kadpenpu
aBTOMOOIZIBHOT'O TPAHCIIOPTY Ta rajly3eBOro MalrMHoOyiyBaHHs HallioHabHOTO 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), PISC "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.
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