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Kaabuenko JI.B. ITinpumieHus epeKTUBHOCTI ABOCTOPOHHBOTO HLTi(DyBaHHS
TOPIIB POJIUKIB  MIJUIMIIHUKIB OPIEHTOBAaHHUMH KpyramMH 3 KOHIYHMMHU
KaTiOpyBaJIbHUMU JUISTHKaAMHU.

Hucepramisi Ha 3700yTTS HAyKOBOTO CTYIEHs 1OKTopa (imocodii 3a
cnemianpHicTioO 133 Tamy3eBe MammHOOynyBaHHS. — HarmioHanbHMI TeXHIYHUHN
YHIBEpCUTET «XapKIBChKUI MOMITEXHIYHUN IHCTUTYT», M. XapkiB, 2023.

Hucepramiitna  po6oTa  TpHCBSYEHAa  MIABUIIECHHIO  €(PEKTUBHOCTI
JIBOCTOPOHHBOTO HUTIQYBAaHHS TOPIIB POJIMKIB MIAMIUIHUKIB OPI€EHTOBAHUMU
Kpyramu 3 KOHIYHUMH KaJiOpyBaJbHUMHU JIISTHKAMH.

Y mepmioMy po3aiTi MPOBEACHO OTJISAN HASBHAX METOJIB BHBYCHHS Ta
M1BUIIEHHS €()eKTUBHOCTI MTPOLIECIB NUTI(PYBaHHS TOPIIEBUX [TOBEPXOHbB JI€TaJeH 31
CXpPEUIEHUMH OCSAMH IHCTPYMEHTY Ta JETalll, @ TAKOK TPUBUMIPHOTO MOJIEIIOBAHHS
npaBkH HUTI(QYBaJIbHUX KPYTiB, IHCTPYMEHTAIBHUX MOBEPXOHb, MPOLECIB 3HATTSA
MPUIMYCKy Ta GOPMOYTBOPEHHS OOPOOTIOBAIEHOT TOBEPXHI JETATI.

AOpa3uBHa 00poOka HaOyja CTPIMKOTO PpO3BUTKY 3aBIsSKH poOOTaM
HAyKOBUX IIEHTPIB, Jla0opaTopiii Ta BENMUKOi KUIBKOCTI  BUYEHHX, 30KpeMa!
A K. Baiikanos [9-10], C.M. bpatan [11-12] FO.H. Buykos [13], A.I1. I'aBpur [14],
A.L. I'paduenko [15-18], B.JI. HoGpockok [19-20], B.B. Kampuenko [21-22],
B.I. Kanmpuenko [23-26], B.I'. Kmumenko [27], C.M. Kopuak[28-29],
B.I. JIaBpiaenko [30-32], I'.b. JIyp'e [33], IL.I. Mattoxa [34-35], ®.B. HoBukos
[36-38], O.A. Ilepmsakos [39], FO.B. Ilerpakos [40-41], H.C. PaBcbka [7, 42],
C.I1. Pagzesuu [43], A.M. Pe3nikos [44], T1.P. Poxin [45], M.®. Cemko [46-47],
IO.A. Cusnii [48-49], M. VY3yusau [50-51], B.A. ®enoposuu [52-54] JI.M.
dinimonos [56-57], Crenanos M.C. [57-58], A.B. SIkumos [59-61].

O0’ekTaMu HAYKOBUX JOCIHIJIKEHb BHUIIEBKA3aHUX aBTOPIB BHUCTYMNAIOTh
nporecy nuTiyBaHHs 3 TMapajeIbHUMM 1 CXPEHICHUMU OCSIMU Kpyra Ta JeTanl,
BU3HAYCHHS BEJIMYMHU IAPY, SIKUH 3p13a€THCS, CUIT p13aHHS, TEXHOJIOT14HI TPOLIECH
MIJBUIICHHS SKOCTI OOpOOJIIOBaHUX IIOBEPXOHBb JIeTaliel, B3aEMO3AJICKHICTD

pexuMiB  OOpoOKM Ta BeNMUYMHM BiOpailiii, TpPUBUMIPHE MOJAEIIOBAHHSA



nuTiyBaabHUX KPYTiB, CUCTEM (DOPMOYTBOPEHHS BEpCTaTIB, KEPYBAaHHS Ta BIUIUB
pi3ajgbHOI 34aTHOCTI IHCTPYMEHTIB Ha TeMIepaTypy, CHIN pi3aHHA Ipu 00pooi,
criocoOM  MIJABUINEHHS TOYHOCTI OOpoOKM 13  3a0e3lmedYeHHSM  BHCOKO1
IPOAYKTUBHOCTI TOIIIO.

Merta Ta OCHOBHI 3aBAaHHS JOCIIDKCHHS CHOPMYJIBOBaHI B PE3yibTaTi
aHaJ3y HAyKOBHUX Ipallb.

VY npyromy po3aisii AUCepTaIiiHOT pOOOTH OMUCYETHCS METOANKA BUKOHAHHS
EKCIIEPUMEHTAJIbHUX JIOCTIKeHb. EKCnepuMeHTanbHl JOCHIHPKEHHS Mpolecy
nunyBaHHS TOPUEBUX MOBEPXOHb POJMKIB MIAMIMIHUKIB MPOBOJMIUCA Ha
MOJIEpHI30BaHOMY JIBOCTOPOHHBOMY TopuenutipyBansHoMy Bepcrati 3342 AJ10.

JocmimpkeHHs: Temneparypu 0e3mocepeHb0 Y MICIl KOHTAaKTy 1HCTPYMEHTa
Ta JIeTall, a TaKoX 11 PO3MOALTY MiJ Yyac nuIiyBaHHS NPOBOIUIUCH 32 JOTIOMOTOIO
TEPMOTIApH THITY «XpoMelib-Kamenby 1 Termorizopa HTI Thermal Imaging Camera
HT-18.

JUiss  Bu3HaueHHs nOpoduito adpa3uBHOIO Kpyra OYB BUKOPHCTAHHIA
ONTUKOBOJOKOHHUM JaTUYUK.

BumiptoBaHHs ~ BETWYMHM  MOTYKHOCTI  MPOBOAMIIOCH  AHAI3aTOPOM
notyxHocTti C.A 8220.

[opcTkicTh 00po6ieHOi MOBEpXHI JeTalll BU3HAYAJIACh 3a JOMOIMOTOIO
nopraTuBHOro npodimomerpa Pocket Surf I1I.

JUJ1s BU3HAUEHHS ONTUMAJIbHUX 3HaY€Hb BEJIMUMHU IIBUAKOCTI MOJa4i IeTall,
NPUITYCKY Ha 00OpOOKY Ta KyTa MOBOPOTY KpyTa y BEpTUKAJIbHIN TUIOLIUHI, 38 YMOBHU
MaKCUMaJbHOI TMPOAYKTHMBHOCTI BHUKOPHUCTOBYBABCS METOJ MAaTEMaTHYHOTO
MJIaHyBaHHS €KCIepuMeHTy. byB oOpaHuii moBHHI (DaKTOpHUN EKCIIEPUMEHT, NIe
(akxTopu BapilOlOTECS Ha ABOX piBHAX — Tumy 2°. IlapameTpoM onrumiszauii Y
BUCTYTIajia MPOAYKTUBHICT 00poOKHu Q.

Y TperbomMy po3AuT PO3pOOJSICHO MaTeMaTH4HI MPOCTOPOBI MOJENI
(GbOopMOYTBOPEHHSI TOPILIIB KPYIUIMX Je€Tallel npu NuUTipyBaHHI KpyraMu 3 KOHIYHUMH
KaJTiOpyBaJIbHUMH JIJITHKaMU, TOBEICHO 110 32 pPO3pOOIEHOI0 CXEMOIO IUTI(PYyBaHHS

reoMeTpUYHa MOXMOKa JOBXKUHU JeTall JOPIBHIOE HYNIO. Takoxk, y pe3ysbTari



OUTBII PIBHOMIPHOTO PO3MOJLITY MPHUITYCKY B3I0BX YOPHOBOI Pi3ajdbHOI KPOMKHU
1uTi(hyBaIbHOTO KPyTra MOKPAITY€ETHCS SKICTh TOBEPXHEBOTO 1IAPY TOPIIB JIETATICH.

311 iCHEHO TPUBUMIPHE MAaTeMaTHYHE MOJICIIOBAHHS TIPOLECY IPaBKU
nuTiQyBadbHUX KPYTiB 3 KOHIYHOIO KaliOpyBaJbHOKO MJUISHKOIO 3 METOIO
JBOCTOPOHHBOTO IUII(QyBaHHS OIYHUX TOBEPXOHb IMWIIHAPUYHUX JICTAJICH.
[IpoBemeHO poO3paxyHOK JOBXKHHU KaliOpyBaJIbHOI JUISTHKM, BHU3HA4YEHO 1l
MIHIMQJIBHO TOITyCTHME 3HAYCHHS, TIPU TKOMY JTOCSATAETHCSI BHCOKA TOUHICTH TOPIIAL.
JloBeneHo, 110 BeJIMYMHA KaliOpyBajdbHOI JUISHKUA 3aJIe)KUTh JIUIIE BIJ JI1aMETPY
Jeraned, 1Mo OoOpOOIOITHCS, Ta HE 3aJeXKUTh Bl BEIMYUMHU MPUIYCKY, IO
3pizaeTbes. Ha 06a3zi mpocTOpoBUX MAaTeMaTHYHUX MOJIENIed MPOIECIB 3HATTS
IPUITYCKY 1 POPMOYTBOPEHHS MPH MPaBII KPyTa MPOBEICHO JOCIIKEHHS MOBEPXHI
U1 QYBAJILHOTO KpyTa.

Po3paxoBaHo TemmepaTypy B 30HI pi3aHHS Ta CHJIM, II0 BHUKAIOTH MpU
JIBOCTOPOHHBOMY TOPIIEBOMY HUTIHYBaHHI HUJIIHAPUYHUX AeTasiel mpu oOpoOii 3a
3aIpPONOHOBAHUM CIIOCOOOM.

Y deTrBepTOMYy pO3IUTI  HABEIEHI PE3YNbTaTH EKCIEPUMEHTAIHHOTO
JOCIIIJIKEHHSI TIPOLIECIB  3HATTS NPUIYCKY, 3HOCY I1HCTPYMEHTa, TOYHOCTI
OTPUMaHUX MOBEPXOHB T TEMIIEPATypHU MPH NLTiI(PyBaHHI OPIEHTOBAHUMH KpyramMu
337151 TIEPEBIPKU JOCTOBIPHOCTI TEOPETUYHUX PE3YJIbTATIB JIOCHIIKEHHS MPOIIECY
nunyBaHHS TOPUEBUX MOBEPXOHb POJUKIB MIAMIMAIHHUKIB OPIEHTOBAHUMHU
KpyTamH.

3 Meroro 3a0e3leyeHHsT BUCOKOI MPOAYKTHBHOCTI HUTIQYBaHHS Ta
BU3HAUCHHSI ONTUMAJIBbHUX 3HAYE€Hb IIBUAKOCTI MOJadl JAeTail, MPHUITYCKY Ha
o0poOKy Ta KyTa TMOBOPOTY Kpyra y BEpTUKAJbHIN IIIOMMHI TPOBEICHO
MaTeMaTUYHE TUTAaHYBAHHS CKCIICPUMEHTY.

ExcnepuMeHTanbHl  JOCHIIKCHHS MIATBEPAWINA IIJBHINCHHS TOYHOCTI
(GOpMOYTBOPEHHSI JA€Talli 32 PaXyHOK 3HATTS MaKCUMAJIbHOTO TPUITYCKY TIPHU

nuTyBaHH1 YOPHOBOIO AUISHKOIO KPYyTra, a MIHIMAJIBHOTO — KaIiOpyBajIbHOIO.



AHani3 TeMmmepaTypHUX TMOKa3HUKIB B 30H1 HUTIQyBaHHS TIOKa3aB, IO
CTPYKTypa MOBEPXHEBOTO IIapy OOpOOIIIOBaHOI JeTani He 3MIHIOETHCS, a OTXKE,
3a0e3IeuyeThes 11 BUCOKA SIKICTh.

ExcriepuMeHTanbHO BU3HAUEHO MOTYXHICTh MiJ Yac HUTipyBaHHS TOPIIB
POJIMKIB M1 ITUITHUKIB.

[ToBHMIT (hakTOpPHUN EKCIIEPUMEHT BKIIIOYAE TPpU (PAKTOPH, K1 BapirOIOTHCS
Ha 1BOX piBHsX. [lepeBipka 3HauMMOCTI KOeiIIEHTIB perpecii mokaszana, 1o BIUIUB
Ha MIPOYKTUBHICTh 00OPOOKH MPH TBOCTOPOHHBOMY TOPIIEBOMY ILTI(yBaHHI TOPIIIB
POJIMKIB MIIIIUITHUKIB 311 CHIOIOTH IIBUAKICTb MOJa4i A€Tall, PUITYCK HAa 00POOKY
Ta KyT HOBOPOTY Kpyra y BEpTHUKaJbHIM IUIOIIMHI, & TAKOX IX B3aEMOJIA, a
B3a€MO/IISI IBUJIKOCTI MO/a4l JETall 3 IPUITYCKOM Ha 0OpOOKY HE BIUIMBAIOTH Ha
pe3yapTatu excrnepuMeHTy. HaiOinpimmii BIUIMB HA TPOJYKTHUBHICTH 3A1HCHIOE
BEJIMYMHA IPUITYCKY.

HaykoBa HOBH3HA 0/1epKaHUX Pe3yJIbTATIB:

1. Bepuie 3anporoHOBaHO HOBHUHM CMOCIO JBOCTOPOHHBOTO IUTI(PYBAHHS
TOPIIIB POJIMKIB MiJIIUIHUKIB CHEIlaTbHO OPIEHTOBAHUMH 1 MPOQiILOBAHUMHU
KpyraMM 3 KOHIYHOIO KamiOpyBaJdbHOIO [IISHKOI, SKHM 3BOJWUTH A0 HYJS
r€OMETPUYHY MTOXHOKY 0OpOOKH.

2. Briepiie Bu3HaueH1 KyTH opieHTallii nutidyBaibHux 60a00K BepcTary, npu
SAKUX F€OMETpUYHA NOXMOKa 00poOKu Oyze TOPIBHIOBATH HYIIO 1 POPMOYTBOPEHHS
TOPIIEBOI MOBEPXHI OyJie 3a0e3meuyBaTuch METO0M KOIIIOBAHHS TBIPHOI KOHYCA,
gKa TEpPHeHAMKYJApHAa OO0poONIOBaHIM MOBEPXHI 1 JIEKUTh B IUIOHIMHI, IO
MIPOXOJUTH Yepe3 BiCh 00EpTaHHS KpyTa.

3. Briepmmie  po3poOiieHi mMaTeMaTHdHi Mojemi, Ha 0a3l SKUX OTpHMaHl
3aJIEKHOCTI OChOBOI'O MEpPEMIIIEHHS NUTi(yBaJbHOTO Kpyra BiJ KOOpPJAWHAT
aJIMa3HOTO OJIBIIS, SKUWA 00epTaeThcs pa3oM 3 OapabaHOM Togadi BHPOOIB
BEpCTaTy, 3 METOI0 YTBOPEHHS MPSIMOJIIHIHHOT KaliOpYyBaIbHOT JUTSTHKH.

4. Buepiie npu 3anpornoHOBAaHOMY METOAl 0OpOOKM TOpLEBHX MOBEPXOHb
NPUITYCK 3pI3a€TbCA TUIBKM UYOPHOBOIO JUISHKOIO ILTI(YBalIbHOTO Kpyra, a

OCTaTOYHA TOYHICTh (DOPMYBATUMETHCS METOJIOM KOTIIOBAaHHS HAa KOHIYHIN JTUISTHIT



Kpyra mpu BUXOAl 13 30HM 0O0poOKH, IO 3a0e3nedyye MiHIMalbHI CHJIM Ta
TEIUIOHATIPY>KEHHICTb MPOLIECY.

IIpakTHYHe 3HAYEHHS OJIePKAHUX Pe3yJIbTATIB:

1. 3ampornoHoBaHa cxema MpaBKU HUTIQYyBaIbHUX KPYTIB Ui OTPUMAHHS
KOHIYHHMX KaTiOpyBaJIbHUX JIUISHOK 3a0e3nedye oqHouYacHe (OpMOYTBOPEHHS IBOX
KpYTiB Ta MOXE BHUKOPUCTOBYBATHCh HE TUIBKM Ha BepcTaTax, OCHAILEHUX
cucremamu UYIIK, ane i 6e3 HuxX. 3a paxyHOK OJHOYACHOI MPaBKU JBOX KPYTiB
3MEHIIYEThCS Yac MIATOTOBKU 10 POOOTH 1, BIAMOBIIHO, MiJABUIIYETHCS 3arajibHa
MPOJAYKTUBHICTh POOOTH 00JIaTHAHHS.

2. Ilpu mpaBIi YOPHOBOI Ta YHCTOBOI NIISHOK Kpyra KyTOBa IIBHIKICTbH
Oapabany mojayi MOCTiHA, 10 3abe3nedyye (GopMyBaHHS PI3HOI MIOPCTKOCTI
B3/IOBXK PpaJlyCHOI MpsIMOI Ta MOKpallye yMOBM B 30H1 pi3aHHsA. [lpum mpasmi
KaJIIOpyBaJIbHOT  JIJITHKM KyTOBAa IIBHUJIKICTH TOCTYIIOBO 3MEHIIYETHCS, II€
3abe3reuye MOCTIMHY PO3BUHEHICTH ITi€l YaCTUHU MOBEPXHI Ta MIJABUIIYE SKICTh
U yBaHHS TOPIIIB.

3. Ha 06a3i po3poliieHux 3aradbHUX MOIYJIBHUX MPOCTOPOBUX Mojelen
NpaBIsYOro I1HCTPYMEHTY Ta TMpPOLECY NpaBKA UUTI(QYBaNbHUX KpPYTiB MJIs
OTPUMaHHA KOHIYHOI KaliOpyBaJIbHOi JUISHKK 3alpPOIIOHOBAHO MPOTpaMHe
3a0e3nedeHHs a1 peanizaii Bix cuctemu YITK.

4. BuzHaueHO MiHIMaJIbHO JOMYCTUMY JIOBKMHY KamiOpyBaldbHOI IIISHKH
T yBaJILHOTO KpyTa MpU JBOCTOPOHHIM 00pOOIll TOPIIIB KPYTJINX JeTaJeH.

5. ABTOPCTBO HAyKOBUX PO3POOOK 3/100yBaya MiATBEPKY€ETHCSA OTPUMAHUM
NMaTEeHTOM Ha KOPUCHY MOJIEITb.

6. Po3pobiieHi 1 BIpoBaKeH1 y BUPOOHUIITBO MPAKTUYHI PEKOMEHAINI 3
BUKOpPHUCTaHHA HayKOBUX po3pobok Ha TOB «/laTunkose mianpuemMctso» «3ABO/]
PAIIII» (m. Yepniris), [IpAT «UYekcin-Asrocepsic» (M. Uepniris), TOB «Itanrekc
Mepino» (M. YepHniriB). OuikyBaHUN E€KOHOMIUYHMN €(EKT BiJ BIPOBAIHKCHHS

pe3yabTatiB pod0TH CTaHOBUTH Os3bko 300 THC. TpH. 32 pIK.



7. Pe3ynbraTé 1 METOJMKH JUCEpTaIlii BAKOPUCTOBYIOTHCS B HAaBYAILHOMY
nporieci kadeapu aBTOMOOUTHFHOTO TPAHCTIOPTY Ta TATy3€BOT0 MAITMHOOYTyBaHHS
HamionanpHOro yHiBepcuTeTy «YepHIriBchbKa MoJITEXHIKaY.

Kuro4oBi ci10Ba: 1BOCTOpOHHE TOpIIEBE IUTI(PYyBaHHs, CXpEIlIeH] 0cCi, IpaBKa

KpYyTiB, KOHIYHI KaJlIOpyBadbH1 JUJISTHKH KpyTa, TOPIl POJIUKIB MAIIMITHUKIB.

CIIMCOK IYBJIKAIIIM 3JOBYBAYA

Haykosi npaui, y sakux o0nyo61iKoéaHo OCHOBHI HAYKOGI pe3yibmamu
oucepmauii:

Ilyonikayii y ¢axoeux 6uOaGHHAX, WO 6X00AMb 00 MIHCHAPOOHUX
HaAyKOMempuuHux 0a3z OaHux:

1. Kalchenko Volodymyr, Kalchenko Vitaliy, Kolohoida Antonina,
Yeroshenko Andrii, Kalchenko Dmytro (2022). Building a Model of Dressing the
Working Surfaces of Wheels During the Two-Side Grinding of Round End Faces at
CNC Machines Eastern-European Journal of Enterprise Technologies, 1(1 (115)),
86-93, 2022. (Scopus). DOI: https://doi.org/10.15587/1729-4061.2022.252642

2. Kalchenko Volodymyr, Kalchenko Vitaliy, Kolohoida Antonina, Kalchenko
Olga, Kalchenko Dmytro, (2022). Building a Model of the Process of Shaping
Tapered Calibrating Areas of Wheels at the Two-Sided Grinding of Round Ends
Eastern-European Journal of Enterprise Technologies, 2 (1 (116)), 62-70, 2022.
(Scopus). DOI: https://doi.org/10.15587/1729-4061.2022.253660.

Ilyonikauii y haxoseux euoannsax

1. Kanbuenko, [[. B. MoaynbHe 3d-monentoBaHHs 1HCTPYMEHTIB, MPOIIECY
3HSTTS TPUITYCKY Ta (HOPMOYTBOPEHHS MpH NUTIYBaHHI 31 CXPEIIEHUMU OCSMU
ctyminyactoro Baia 1 kpyra / JI. B. Kampuenko, B. 1. Kanpuenko // BicuHuk

UYepHITiBCHKOTO JIep’KaBHOTO TexHoJoriyHOro yHiBepcuteTy. Cepis: Texniuni

HaykH. - 2013. — Ne3 (67). — C. 91-99. http://ir.stu.cn.ua/123456789/7330

2. Kanpuenko B.I. Teopernune Ta eKcnepuMEHTalbHE JOCIIIKEHHS
NPOLECIB 3HATTS MPUIYCKY, 3HOCY KpYTiB, TOYHOCTI (POPMOYTBOPEHHS Ta

TeIUIOHAIPYKEHOCT1 M1 yac nuridyBadHs TopiiB neranei / B.I. Kanpuenko, B.1.


http://ir.stu.cn.ua/123456789/7330

Bemxera, O.C. Cnennikosa, J[.B. Kanpuenko // TexHiuni HayKyd Ta TEXHOJOTII :
HAyKOBHM >kypHan / UepHIriB. Hall. T€XHOA. YH-T. — YepHiriB : YepHiris. Hail.

TeXHOJI. YH-T. — 2016. — Ne 4 (6). — C. 25-34. http://ir.stu.cn.ua/123456789/13316

3. Kanpuenxo B.1. [locnimxeHns mporecy i yBaHHS TOPLIB OPIEHTOBAHUX
netaneit npodinboBanumu kpyramu / B.l. Kanbuenko, B.B. Kampuenko, O.C.
CnennikoBa, [.B. Kansuenxo // Bicauk YJATY. Cepist: Texniuni nayku / Yepkacu
ATy, 2016. — Bum. Ne4 (2016). C. 69-79.
http://visnyk.chdtu.edu.ua/images/tech/4_2016/13.pdf

4. Kanpuenko B.I. MoaynsHe 3D monentoBaHHs MPOIECY JBOCTOPOHHLOTO
nun@yBaHHS TOPUIB KpyramMH 3 KOHIYHMMH KaniOpyrouumu auisiakamu / B.L
Kanpuenko, B.B. Kanpuenko, O.C. Cnennikona, [I.B. Kanpuenko // Bicauk THTY.
— Tepuomins: THTY, 2016. — Bun. Ne 4 (84). — C. 82-92.
http://elartu.tntu.edu.ua/handle/lib/20706

5. Kanmpuenko B.B., Kanpuenko J[.B., Benxera B.1., Pg6os C.1. IligBuimenns
TOYHOCTI Ta MPOAYKTHBHOCTI OOpOOKM TOPLIB POJIMKIB MIAIIMITHUKIB KOYEHHS.

Texniuni Hayku Ta TexHosorii. HaykoBuit xypuan. 2019. Ne3 (17).

C.9-17. http://tst.stu.cn.ua/article/view/197600/197777

6. ExciepuMenTanbHe  JOCHIKEHHS  HUTIQYBaHHS  TOPIIB  POJUKIB
MIJITAITHAKIB  HA  MOJICPHI30BAHOMY JIBOCTOPOHHBOMY TOPIEHUTI()YBATEHOMY
Bepctati 3342 AJZ10 / Kansuenko B., €pomenko A., Benxera B., Kansuenko . //
Texniuni Hayku Ta TexHosorii. Haykowuii sxyprain. 2022. Ne3 (29). C.67-77.

Onyonixkosani npayi anpobdauyiiinoz2o xapakmepy:

1. Kalchenko D.V. Theoretical and experimental investigation of the process
of two-side grinding of cylindrical parts with oriented circuits with calibrated parts.
Modern methods, innovations, and experience of practical application in the field of
technical sciences. December 27-28, 2017. Radom, Republic of Poland. P.98-102.

2. €pomenko A. M., Kampuenxo JI. B. J[locmimpkenHs mporiecy
JBOCTOPOHHBOTO NUII(QYBaHHS TOPLIB UWIIHAPUYHUX JETalell OpIEHTOBAHUMU
Kpyramu 3 Kamiopyrounmu auisHkamu. Marepianu VIII mixHapomHoi HaykoBo-

npakTuuHoi KoHbepeHuii «KommekcHe 3a0e3nedeHHs SKOCTI TEXHOJOTTUHHMX


http://ir.stu.cn.ua/123456789/13316
http://visnyk.chdtu.edu.ua/images/tech/4_2016/13.pdf
http://elartu.tntu.edu.ua/handle/lib/20706
http://tst.stu.cn.ua/article/view/197600/197777

mporeciB  ta cucrem», M. Yepnirie, 2018 p., Tom 1, C. 183-185.
https://drive.google.com/file/d/1pfss7tlY mOIKAHpVOD6wWHISUusdY qzfWY /view

3. Kanmpuenko  JI.B., €pomenko A.M.  JlocmixeHHS  MPOIECY
JIBOCTOPOHHBOTO IUTI(PyBaHHS TOPIIB POJUKIB MIAMMIIHUKIB Ha BepcTaTax 3 UIIK
OpPIEHTOBAaHUMH KpyraMu 3 KOHIYHUMHU KaaiOpyBaJibUMu AlUTsiHKaMu. Matepianu X1
MDKHApOJIHOT HayKOBO-TIpakTU4yHOi KoH(pepeHuii «KomruiekcHe 3abe3neyeHHs
SKOCT1 TEXHOJOTIYHUX TpoleciB Ta cuctem». Tom 1. 26 - 27 tpaBasa 2021 p.,
M. YepHiris, c. 116-118.

https://drive.google.com/file/d/1DJQ70bOsqiuP7nBVzk7Kjp1xZ0joHKIO/vi
ew

4, B moBHOMYy 00cs31 JgucepraiiiiHa pobOoTa JomNoBigayacs Ha
XI MikHapOHIA HAyKOBO-NIPAaKTHUHIN KoH(pepeHuli «KommiekcHe 3a0e3neueHHs
SKOCT1 TEXHOJIOTTYHHX TIpoLIeciB Ta cuctem» 26 - 27 tpaHs 2021 p., M. YepHiris.

Onyonikoeani npaui, AKi 000amKo80 8i000pascalomsv HAYKOBI pe3yibmamu
oucepmauii:

1. Tlarent 149856 Ykpaina, MIIK B24B 5/04 (2006.01)/ Kanpuenko B.B.,
Kanpuenko B.I., Konoroitna A.B., Cipa H.M., Benxera B.I., Kansuenko /I.B.
Crioci6 TBOCTOPOHHBOTO TOPIIEBOTO MNUTIQYBAaHHSA KPYIJIUMX JA€Talield Kpyramu 3
KOHIYHUMHU KamiOpyBambHuMHU auissHkamMu. Omy6:1.08.12.2021, 6ron. Ne 49/2021
3asiBka u202104160.

https://base.uipv.org/searchINV/search.php?action=viewdetails&ldClaim=2
79631



https://base.uipv.org/searchINV/search.php?action=viewdetails&IdClaim=279631
https://base.uipv.org/searchINV/search.php?action=viewdetails&IdClaim=279631

ABSTRACT

Kalchenko D.V. Increasing the efficiency of two-sided grinding of the
bearing rollers ends with oriented wheels with conical calibration sections.

Dissertation for obtaining the scientific degree of Doctor of Philosophy in the
specialty 133 Industrial mechanical engineering. — National Technical University
"Kharkiv Polytechnic Institute", Kharkiv, 2023.

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.

Abrasive processing has developed rapidly thanks to the work of scientific
centers, laboratories and a large number of scientists, in particular: A.K. Baikalov
[9-10], S.M. Bratan [11-12] Y.N. Vnukov [13], A.P. Havrysh [14], A.l. Hrabchenko
[15-18], V.L. Dobroskok [19-20], V.V. Kalchenko [21-22], V.l. Kalchenko [23-26],
V.G. Klymenko [27], S.M. Korchak[28-29], V.I. Lavrinenko [30-32], G.B. Lurie
[33], P.G. Matyuha [34-35], F.V. Novikov [36-38], O.A. Permyakov [39], Yu.V.
Petrakov [40-41], N.S. Ravska [7, 42], S.P. Radzevych [43], A.M. Reznikov [44],
P.R. Rodin [45], M.F. Semko [46-47], Yu.A. Siziy [48-49], M.D. Uzunyan [50-51],
V.A. Fedorovych [52-54] L.M. Filimonov [56-57], Stepanov M.S. [57-58], A.V.
Yakimov [59-61].

The objects of scientific research of the above-mentioned authors are grinding
processes with parallel and crossed axes of the wheel and part, determination of
cutting forces, thickness of the layer to be cut, technological processes of improving
the quality of the processed surfaces of parts, interdependence of processing modes
and the magnitude of vibrations, three-dimensional modeling of grinding wheels,

systems shaping of machine tools, control and influence of cutting ability of tools



on temperature, cutting forces during processing, methods of increasing processing
accuracy while ensuring high productivity, etc.

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.

To determine the temperature in the processing area and the temperature
distribution during grinding, a chromel-drop type thermocouple and an HTI Thermal
Imaging Camera HT-18 were used.

A fiber optic sensor was used to determine the profile of the abrasive wheel.

The power value was measured by a power analyzer SA 8220.

Determination of the roughness parameter of the part was carried out with a
Pocket Surf 111 portable profilometer.

The method of mathematical planning of the experiment was used to
determine the optimal values of the part feed rate, machining allowance and the
angle of rotation of the wheel in the vertical plane, under the condition of maximum
productivity. Grinding performance Q was taken as the optimization parameter Y.
A type 23 full factorial experiment with interactions was also applied.

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.

A three-dimensional mathematical modeling of the process of straightening
grinding wheels with a conical calibration section was carried out for the purpose of
two-sided grinding of the side surfaces of cylindrical parts. The length of the

calibration section was calculated, its minimum permissible value was determined,



at which high accuracy of the end face is achieved. It has been proven that the size
of the calibration area depends only on the diameter of the parts being processed and
does not depend on the size of the allowance being cut. On the basis of spatial
mathematical models of the processes of allowance removal and shape formation
during wheel straightening, a study of the surface of the grinding wheel was carried
out.

The temperature in the cutting zone and the forces occurring during bilateral
face grinding of cylindrical parts during processing according to the proposed
method were calculated.

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.

The method of mathematical planning of the experiment was used in order to
determine the optimal values of the feed rate of the part, the allowance for processing
and the angle of rotation of the wheel in the vertical plane while obtaining the
maximum grinding productivity.

Experimental studies have confirmed an increase in the accuracy of part
shaping due to the removal of the maximum allowance during grinding with the
rough section of the wheel, and the minimum allowance with the calibration one.

Analysis of temperature indicators in the grinding zone showed that the
structure of the surface layer of the processed part does not change, and therefore,
its high quality is ensured.

The power during grinding of the ends of the bearing rollers was determined
experimentally.

The planning of a full factorial experiment with three factors was carried out
and the significance of the regression coefficients was checked. The analysis of the
regression equation showed that the influence on the processing performance during

two-sided face grinding of the ends of the bearing rollers is carried out by the feed



rate of the part, the machining allowance and the angle of rotation of the wheel in
the vertical plane, as well as their interaction, and the interaction of the feed rate of
the part with the machining allowance does not affect the results of the experiment.
The largest impact on performance is made by the size of the allowance.

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 "Iltaltex
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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