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PosuupenHs cdepu 3aCToCyBaHHS PI3IIiB 13
HAJITBEPJMX MaTepialiB y MEXaHOCKIaJadbHUX I[eXaxX
MaIIMHOOYIIBHUX 3aBOJIB Ta HAa AJIbHUIISAX
MIAIPUEMCTB CEPBICY

PosrisinyTo po3mmpenHst 3acrocyBaHHs pisuiB i3 HTM y mammuHoOyayBaHHI Ta Ha IiANPUEMCTBAX
cepBicy. OOIpYHTOBaHO aKTyajdbHICTh IMIJIBUINCHHS C(PEKTHBHOCTI (IHIMHOI 0OpOOKHM 3a OOMEKSHHX
TEXHOJIOTIYHUX MOXJIMBOCTEH. OcOOJIMBY yBary IpUAIJICHO BHIVIQ/DKYBAaHHIO SIK aJbTCPHATUBI YHCTOBIH
00poO1i. 3amponoHOBaHO TOBTOPHE BHKOPHCTAHHS 3HOMICHUX pI3IiB i3 TeKcaHITy-P i BHUTTamKyBaHHS.
O6pobxka crami 40X 3acBigumiia 3MeHIIeHHs mopcTkocTi 10 Ra 0,16 MM, miaBumiernas TBepaocti Ha 2...4 HRC.
Hatikpamii pe3ynpTaTé pu pajiyci Kpaiiku 4...6 MM Ta IIPY>KHOMY KOHTaKTi iHCTpYMEHTA.

BUIJIA’KYBaHHS, TekcaHiT-P, yncroBa 00podka, OPCTKiCTH, TBEPAiCTh, CTAJIb, HAATBEPAI MaTepiaiu,
TEeXHOJIOTii peMOHTY

ITocranoBka npodaemu. CydacHi MammmHOOY/TIBHI 3aBOJIA Ta MIAMPUEMCTBA CEPBICY,
1110 3aiMarOThCSl BUTOTOBJICHHSIM, CKJIQJJaHHAM, pealli3ali€ro, TEXHIYHUM 00CIyroByBaHHSM 1
PEMOHTOM OOJIaJJHAHHS, CKJIAJJHO YSBUTH 0€3 3aCTOCYBaHHs pi3albHOTO 1HCTpyMEHTy. BiH
BUKOPUCTOBYETHCS MiJl Yac IIMPOKOTO CIEKTPY TEXHOJOTIUHUX omepariil. /lo HuX MoxHa
BIJTHECTH SIK BIJHOBJICHHS 3HOLICHMX MOBEPXOHb JeTajel BHACIIJOK HEraTUBHOIO BIUIMBY
TepTs, Tak 1 00poOky HOBuX. Cama SKICTh pPi3aJIbHOIO IHCTPYMEHTY Mae Oe3rnocepeaHii
BIUIMB HAa TOYHICTH OOpPOOKH, MOBrOBIUHICTH TiJ Yac eKCIUTyaTallii, a TaKoX pIBEHb
€KOHOMIYHOI e(eKTUBHOCTI pOOIT, MmO OynM BHUKOHAaHI. 32 YMOB XOPCTKOI KOHKYPEHIIii,
BUCOKHMX BHUMOT JI0 OOJIaJIHAaHHS Ta SIKOCTI POOIT, Cy0’€KTH TOCIOJApIOBaHHS HaMararoThCs
BIIPOBAIUTH TIEpEIOBI MaTepiayid, a TakoX TeXHousorii oOpoOku [1, 2]. 3BUYHUM sBUIIEM
CTaJI0 3aCTOCYBaHHS TBEPIOCIUIABHOTO 1HCTPYMEHTY, KepaMiku, KyOiyHOTO HITpuUmy Oopy,
CUHTETUYHOTO ajmaszy Toio. Lle 103Bossie CyTT€BO pO3MIMPUTH TEXHOJIOTIYHI MOKIUBOCTI 3
OJIHOYACHUM IT1IBUIIEHHSM MPOTYKTHBHOCTI MpaIli.

Ha BigmiHy Bi MeXaHOCKIAAAalbHUX IEXiB MalIMHOOYIBHUX 3aBOJIB, PEMOHTHI
TUIBHMIN ~ CEPBICHUX TMIANPUEMCTB BOJOIIIOTH OOMEXKEHOI KIUIBKICTIO BEpPCTaTHOTO
obOnagHaHHsA. [lepeBaxaroTb BepcTaTH TOKAapHOI Ta CBEPUIMIBHOI TpPyH, OKpIM TOTO,
oOMexxeHe (hpiHAHCYBaHHS BHM3HAya€ IIE€BHY BIJCYTHICTh CHELIaJIi30BaHOTO Pi3aJbHOTIO
iHCTpyMeHTY. HesBakatouu Ha 1€, miJl 4ac PEMOHTHO-BIHOBIIOBAJIbHUX ONEpalliid JOBOII
9acTO BUHUKA€E HEOOXITHICTh Y YACTOBUX OMEpAIlisiX MEXaHIYHOi 0OpOOKH AeTanel MallvH, y
TOMY 4ucIi i BaiiB. Jl0BOJII IEPCHIEKTUBHUM € 3aCTOCYBAaHHS aJIMa3HOI'O BUIJIA/KYBaHHS, 110
MOYJIMBO MPAKTHUYHO peai3yBaTH Ha TOKapHOMY BepcraTi. Takuil Bua MexaHiq4HOT 0OpoOKH
JI03BOJISIE  CYTTEBO TOKPAIIWTH TOYHICTh, UIOPCTKICTH 00poOieHoi moBepxHi 0e3
BUKOPHCTAHHA LUTIPYBaHHS, a TAKOX JOJATKOBUX OIeparliil 3MillHEeHHs. fIKII0 BECTH MOBY
PO BUIOTOBJICHHS, PEMOHT a0O BIJHOBIEHHs JAeTaleld TUIly BajliB, TO JOBOJI YacTUM
SIBUILIEM € JIOBEJCHHS OJIHi€l a00 KiJIbKOX MOBEpXOHb. J[0BOJII MpOoOIeMaTUYHOIO € TIOBTOPHA
TOKapHa 00poOKa Ui HECYTTEBOI 3MiHM PO3MIpIB 3a J[iaMEeTPOM i3 3aCTOCYBaHHIM OTeparii
noBTOpHOTO 0a3yBaHHs. 1[0 cTOCY€eThCS aTMa3HOTO BUTIIAKYBAaHHS, TO JJII HOTO peanizarii

© C. B. ITomnos, O. B. Kanisenus, 2025
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LIJIKOM JOCTaTHBO TaKOTO ) OCHOBHOTO W JIOMOMI)KHOTO 1HCTPYMEHTY Ta CXEM 6aSYBaHH$I
0 ¥ mpu TOKapHii 0OpoOIi. MaTeplaJ'IaMI/I JUIs. BUTOTOBJICHHSI HAKOHEYHMKIB PI3LiB, IO
3aCTOCOBYIOTHCS TIPU BUIJIAIKYBaHHI, CIYTYIOTh 37€0LIBIIOrO ITYYHi anMasu. IX BapTicTh
JIOBOJII BUCOKA. SIKIIO 5K BECTH MOBY TIPO 3arapTOBaHi CTalli Ta YaByHH BHCOKOI TBEPJIOCTI, TO
iXx 00poOka MOXXJIMBa HAJATBEpJUMH Marepiajamu, a came, rekcadit-P, emb0op, GopasoH,
KyOoHiT, KibopuT Ta iH. Haiibinpm mnomwupeHuM € came rekcaHit-P. Bin 3a6e3mneuye
BHCOKOMPOAYKTUBHY 00poOKy. Came 1e 00yMOBIIO€ HAsIBHICTB PI3IiB i3 TeKcaroHity-P He
TIJTBKH B II€XaX, aJie ¥ Ha JUTBHUIIX, B MAHCTEPHSIX.

Crenudika BUKOPUCTaHHSA Pi3LIB 13 reKcaroHity-P nossrae y Tomy, 1110 BIJTHOBUTH iX
pi3aibHi BIACTUBOCTI ajJMa3HUM KPYTrOM MOXKIIMBO y CepeHbOMY He Oinbiue 4-5 pasiB. Sk
HACITIZIOK, MA MAaeMO B)K€ 3HOILICHUU 1HCTPYMEHT, ajie TaKUil 110 Ma€e ocepAs i3 HaaATBEpAOro
Matepiany. OcepasiM € HMIIHAPUYHE TLIO B MeXax 5 MM 3a po3mipamu. s dopmyBaHHS
KyTa pi3aHHS MOTpiOHO MaTW OuIbLII PO3MIPH, BOAHOYAC, IPU BUKOPHUCTAHHI OCepAs s
BUTJIAJKYBAHHS, TAKUX PO3MIpPIB IIIIKOM JIOCTATHBO.

OTxe, BUKOPUCTAHHS OCEp/ib 13 TEKCAroHITy-P, 1110 3anuiaroThes micis 3HOLIYBaHHS
pI3IB, € AONUIBHUM Ta €KOHOMIYHO BHUTITHUM PIIICHHSAM ISl pealtizallii oneparii aMa3Horo
BUTNaKyBaHHs. lle m03Bosise MiIBUIIUTH €(PEKTUBHICTh PEMOHTHO-BIAHOBIIOBAIBHUX
NPOIIECiB, 3MEHIIUTH BUTPATH HA IHCTPYMEHT Ta 3a0€3MEeYUTH BUCOKY SIKICTh 0OpOOIIeHUX
MOBEPXOHb HABITh 32 YMOB OOMEKEHHUX PECYPCiB.

AHagi3 ocraHHix Jgochaimkens, i myOuaikamii. J{ocmipkeHHIO  mporiecy
BUTJIA/DKYBAHHS MPUCBAYCHO YMMAJIO HAYKOBHUX Mpallb SK BITUYM3HSHHUX, TaK 1 3aKOPJOHHUX
JOCTITHUKIB. 30Kpema, aBTopH [3] po3risaaroTh mpobieMy 0oOpoOKH TOHKOCTIHHUX JIeTalei,
10 IIMPOKO 3aCTOCOBYIOTHCS Y MAIIMHOOYAyBaHHI. PO3rIsSHYTO TEXHOJIOTIYHI 0COOJMBOCTI
00pOoOKHM MPOMIKHHUX Tinb3. [JIs HUX BaXJIMBUM € TOYHICTh T'€OMETPHUUHHUX MapaMeTpiB,
SKICTh MOBEPXHi. 32 paXyHOK MaJIOl TOBIIMHU CTIHOK TPaJuIiiiHI MeToau (iHIIIHOT 00pOOKH,
30KpeMa, 1uTidyBaHHs, XOHIHTYBaHHS, HE MOKYTbh OyTH BUKOPUCTaH1, BHACIIJOK MOXJIMBOCTI
BUHHUKHEHHs Je(opMalliii Ta 3HIKEHHS SKOCTI OOpOOKH. 3amporoHOBAaHO BHKOPHUCTAHHS
TEXHOJIOT1T aJIMa3HOr0 BHUIIA/DKYBAaHHS 332 PAaxXyHOK IJIACTUYHOI JAedopmallii HOBEPXHEBOTO
I1apy iHCTPYMEHTOM i3 aJIMa3HUM eJIEMEHTOM. BOHM CTBEPKYIOTH PO AOCSATHEHHS KiHIIEBOT
mopctkocti Ra = 0,08...0,63 MKM, MiIBHUIIEHY TOBrOBIYHICTh 3a PaxXyHOK 3MIIHEHHS
MOBEPXHEBOIO IIapy, a TaKOXK 3a0e3MeUYeHHs KaliOpyBaHHs 13 BUCOKOIO TOYHICTIO PO3MIpIB.
He3spo3yminuMm € vomy came ainma3 BUKOPHCTAHUHN AJi1 00poOKH Tib3, 060, SIK BiIOMO, BiH Ma€
XIMIUHY CHOPiIHEHICTH 70 CTajel Ta YaBYHIB.

PesynbraTi mOCHIIKEHb alMa3HOTO BUITIAJKYBAaHHS JeTajedl 3 HEKOMIIAKTHUX
CIUIaBIB HAa OCHOBI QJIIOMIHUAIB THUTaHy HpeicTaBieHo y poboti [4]. OcHoBHa yBara
npuUiJieHa BIUIMBY PEXUMHHUX MapaMeTpiB (Iojava, 3yCHIUIA, paailyc Kpailku) Ha BEITHUYUHY
3aJIMIITKOBOI IMAPUHHOCTI MOBEPXHEBOTO IIapy. BcTaHOBIEHO, IO ONTUMAIBHI IMapaMeTpu
BUTJIQJDKyBaHHS BiamosimarTs 3ycwuno 200...300 H, nmoxaui 0,1...0,15 mm/06 Ta pamiycy
IHCTpYMeHTa 2,5 MM.

VY crarri [5] mochipKeHO BIUIMB TOAA4l Ta YWCIA TPOXOJIB TPU aIMa3HOMY
BUTJIQJDKYBaHHI Ha IMOPCTKICTh OyJiBeNbHUX cTaned Hactymuux mapok: BCt3cm, 10I2CI1,
12I'H2M®AIO, 15XT2CM®P. BcranoBiieHo, 1m0 MiHIMalbHA HIOPCTKICTh TOCATAETHCS TPH
3HadenHi noxavi 0,03...0,06 MM/00 Ta omHOMY-IBOX mpoxoaax. lloganpiie 3MeHIIeHHS
nojnayi abo 30UIBIIEHHS YHWCIa MPOXOMIB TUIBKM TMOTIPIIyE pPe3yJbTaT BHACIIIOK
nepeHakyeny. Meroa maTBepAuB BUCOKY €(EKTHBHICTh JAHOTO BUAY OOPOOKH.

IBa migxomu CAD-monemtoBanHs Ta FEM-aHani3 BHKOpUCTaHO i dYac
MOJICJIFOBAHHS IIOPCTKOCTI TMOBEPXHI MICHs aJMa3HOTO BUTJAJKyBaHHS [6]. ABTOpamu
BHU3HAYEHO HACKUIBKM TOYHO TEOPETUYHI MOJEII MOXYTh BIITBOPIOBATH peasibHI apaMeTpu
IIOPCTKOCTI IMCIIS BUTJIA/DKYBaHHS, IO 0a3yeTbcs Ha SBUINI IJIACTUYHOI aedopmartii
MOBEPXHEBOTO 1apy. BoHu poBenu, 1m0 MojeIIOBaHHS y TIO€AHAHHI 13 Teopieto ['epua Moxe
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CIIyTyBaTH €()eKTHBHUM METOIOM IPOTHO3YBAaHHS HIOPCTKOCTI Micisi 0OPOOKH, a CKiHYEHO-
€JIEMEHTHUHN aHalli3 € JOUIIBHUM ISl YTOUHEHHS peajbHUX JOCIIIKEHb.

[Mum ke aBTOPCHKUM KOJIEKTUBOM JOCITIIKEHO 3aJMIIKOBI HANpYXEHHSA MICIs
BurnakyBanHs FEM-ananizom Ta excnepumeHTtanbHoO. IIporec oOpobku (opmye 3HauHi
HanpyskeHHs cTUCKY Ha rimuOuHi 10 MkxMm. Ile MO3UTHUBHO BIUIMBa€E HAa 3HAYECHHS BTOMH Ta
noBropiyHocti. OtTpumana moxuOka He mnepeBummia 13%, MmO IUIKOM TiATBEPAHIO
NPUAATHICTh MOJIETIOBAHHS JUI POTHO3YBAHHS BUIJIAKyBaHHS.

3aciyroBye yBaru po6ota [8], y sikiit Oys0 IOCTiIKEHO BIUIMB pajiyca iHCTPYMEHTa,
METO/IB OXOJIO/DKEHHSI Ha mapameTpu BuriamkyBanHs ctanmi SS400. IlopiBHroBaimcs Tpu
peXUMHU: CyXWH, PIAMHHUN, KOMOiIHOBaHWI. BcTaHOBIEHO, 10 HAWHWKYI CHIIOBI
XapaKTepUCTUKH, 3HAUYEHHS TEMIIEpaTypH W IIOPCTKICTH 3a0e3leuyuB came KOMOIHOBaHMN
PEXUM OXOJOKEHHS (TIO€IHAHHS pianHU 13 razom). OKpiM TOro, IHCTPYMEHT i3 MEHIINM
paniycoMm opMye MEHIII 3yCHIIIS Ta IMOPCTKICTh MMOBEPXHI.

Ormninka eeKTHBHOCTI TEXHOJIOT1H OXOJIO/KEHHS Ta 3MAaIlleHHs HaBeAeHa y poOoTi [9].
Sk 1 B monepeHiit po0oTi, 10BeIeHO e(PeKTUBHICT, KOMOIHOBAHOTO 3MAIICHHS, K€ 3MEHIIIY€E
0CbOBe 3ycWIIIs Ha 6%, MOKpalllye HIOPCTKICTh MOBEepXHI Ha 50% Ta 3MeHIye TeMIepaTypy
Ha 68% y MOpiBHSAHHI 13 TpaguiiiHuMu Metoaamu. Lle 3a0e3nedye MiABUICHHS SIKOCTI Ta
€KOJIOT1YHICTh MpoLecy 00poOKH.

Astopu [10] mociinmnM BIJIMB MapaMeTpiB BHUIVIAJPKYBaHHS HAa YUCTOTY IOBEpPXHI
3pa3KiB, BHTOTOBJICHMX 13 JaTyHi. EKCIEpUMEHTH TPOBEACHO 13 3aCTOCYBaHHSAM
KOMOIHOBAaHOTO I1HCTPYMEHTY Ta BHUKOPHUCTaHHSM pi3HOTO 3MamieHHsd. [IpoBeneHo cepiro
JOCHINIB y KiIbKOCTI 36 mTyK. BapitoBanucs HacTymHI mapaMeTpH: 3yCHJUIS; IIBUAKICTB;
moJjiava; JiamMeTp 3aroTOBKH; JiaMeTp KyJIbKU. BCTaHOBIIEHO, 110 MaKCUMAaIbHUM (aKTOPOM
BIUIMBY Oyze 3ycwinis. ONTUMATbHIM 3MAallyBaJlbHUM Ta OXOJIO/UKYBAIBHUM CEPEIOBUIIEM
BusiBuiacs oiuBa SAE-30. Came BoHa 3a0e3neunsia 3MEHIIICHHS OPCTKOCTI 10 6 pa3iB.

Sk GaunMo, ajaMa3He BUIVIQJKYBaHHS € €(EKTHBHUM MeETOIOM (iHIIIHOI OOPOOKH.
BoHO 7103BOJIsIE€ MIBUIIUTH TOYHICTH Ta SAKICTh MMOBEPXOHbB J€TANICH, YHUKAIOUH NUTi(hyBaHHS.
BukopuctaHHs ONTUMaJbHUX PEXHUMIB Ta 3MalllyBaJlbHO-OXOJO/KYBAIBHUX CEPEIOBUILL
3a0e3nedye BHUCOKY MPOAYKTUBHICTb Ta €KOJIOTIYHICTb. AJie Ui  BUIVIQJKYBaHHS
JOCITITHUKAaMH BUKOPHCTOBYBAJIMCS caMe alMasH, a He Moaudikamii HiTpugy 60py.

IMocTanoBka 3aBaaHHs. AHam3 OCOOMMBOCTEH  3aCTOCYBaHHA  Pi3ajbHOTO
IHCTPYMEHTY Y MEXaHIYHUX [[€XaX MAIIMHOOYMIBHUX 3aBOJIB Ta Ha TUIBHUIISX MiANPUEMCTB
cepBicy € aKkTyaabHOIO 3a/auero. Ii BUpilIeHHs T03BOJIUTh BU3HAYMTH HANPAMKH IiJIBUIIEHHS
SAKOCTI O0OCIyroByBaHHS, ONTHMIi3allii BUTpAT, BIPOBAKCHHS IHHOBAIM Yy HaNpsMKY
BUTOTOBJICHHS, OOCIyrOBYBaHHs, PEMOHTY Ta BIJIHOBJIEHHS PI3HOMAHITHOrO O0JiaJHaHHS.
Mera po0OoTH MoOJsATaE y AOCTIHKEHHI MOXKIMBOCTI MOJAJIBIIOTO BUKOPUCTAHHS 3HOIIEHUX
miclisl TOKapHOi 00poOKM PI3IB 13 pi3albHOI0 KPAaWKOIO 13 TeKCaroHiTy-P Ha OCHOBI HITpUIY
00py Y SKOCTI IHCTPYMEHTY JIJIsl BUTJIQ/IP)KyBaHHS 32 YMOB IOTIEPEAHBOT IMITOTOBKH.

Buxnan ocHoBHoro marepiany. JoCiiDkeHHS BUKOHYBAJIMCh Ha IMIIHIAPUIHUX
3paskax niamerpoM 30 mm, BurotosieHux 3i craii 40X (KOHCTpyKLilHA JeroBaHa ByTJElEeBa
cTasb i3 BMicToM Byrient Omu3bko 0,4%, nomimkamu xpomy B mexax 0,8...1,1%). dns
3aKpITJICHHS 1HCTPYMEHTa Ha TOKapHOMY BepcTaTi Oylo BHUTOTOBJICHO CHEIiaTbHUI
JIOTIOMIKHUM 1HCTpyMeHT. BiH sBisie co0O0 OIpaBKy, LIO J03BOJISIE CTBOPUTH MPYXKHHUH
KOHTaKT 1HCTpYMEHTa 13 3aroTOBKOIO (3a paxyHOK mpyxunu). Ha TokapHOoMy BepcTarti
BCTAHOBJICHHS OINPAaBKH Bi0yBaeThCs y pisnerpuMadeBi. LleHTp ocepns HaKOHEYHHMKA pi3Ls
JUIsL BUIJIQJKyBaHHS TOBMHEH CHIBIAJaTH 3 BIcClO 00poOiroBaHOI 3aroTtoBku. Taxe
HaJlaIITyBaHHS 3a0€3Meuy€eThCs 32 paXyHOK MONEPETHHOI0 BCTAHOBIEHHS Y TPUKYJIAUKOBUN
NaTpPOH CIeliaibHOro 1mabioHy. BiH Hajae MOXIIMBICTD TOYHO BHU3HAUYMUTH BiCh OOEpPTaHHS
3arOTOBKH, $IKy IUTAaHyeMO oOpoOnsiTH. Takok MOXIJIMBHH KOHTPOJb 1 3a JIOTIOMOTOIO
3aJJHBOTO LEHTPY, 10 00epTaeThCs. [l BUBHAUEHHS 3yCWILISl IPUTUCKAHHS 1HCTPYMEHTY 110
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00poOITIOBAaHOI 3arOTOBKH BUKOPUCTOBYBAIIM TUHaMoMeTp. [locTymoBo migBoann pi3enpb A0
3aroTOBKH Ta (iKCyBasu MomnepeuHe 3ycuiuis nputuckanns y Hetotonax Big 300 o 700 H.

CTocoBHO pajiyca 3a0KpyIJIEHHs poO0Yoi Kpailku mMaeMo HacTymHe. Manmid pasiyc
3aokpyrieHas (1...3 MM) gae BHCOKE 3HAYEHHsS THCKY, 3MIIIHCHHS HasBHE, ajie 30Ha
HernuOoKa, ICHY€e BUCOKUM PU3MK BUHUKHEHHS MOJPSIMMH; CEpeAHId pajlyc 3a0KpyTJEeHHs
(4...6 MM) mae MakcuMajbHe 30UIBIIEHHS TBEPAOCTI 3MIIHEHOI IOBEpPXHI 3a PaxyHOK
JIOCTaTHBOTO THUCKY, @ TaKOX CTAa0UIbHOI 30HM KOHTAKTY, IIOPCTKICTH JOCTATHS; BEJIUKHUN
paniyc 3aokpyrieHHs (7...10 MM) TpU3BOIUTH 10 3MEHIICHHS BEJIMUYMHU THCKY, BHACIIJIOK
30UIbIIEHHS IUIOIII KOHTaKTy, IMOBEpPXHsS Ma€ HaMkpalmuid MOKa3HMK LIOPCTKOCTI, ane
3MIILIEHHS MEHIIe, HiK y MonepeIHboMy BUMaAKy. Bennunna nogaui cranosuia 0,05 mm/00,
a Jactora obepraHHs 3arotoBku 630 06/xB. IllopcTkicTh MOBEpXHi, sSika Oyia MiaroTOBJICHA
IT1]T BUTJIAJKyBaHHs, CTaHOBWIA Ra = 2,5 MKkM (4ricTOBe TOUiIHHS). Y SIKOCTI 3MaleHHs Oyma
BUKOpUCTaHa iHAycTpianbHa onuBa [-20A. Ywucno mpoxoniB 3. TBepaicTh BHUMIpHOBAIN
TBepaoMipoM 3a mkanoro HRC, a mopcTkicts npodinomerpom (tadm. 1).

Tabnuus 1 — 3naueHHs napameTpiB BUriaakyBanHs craii 40X pi3ueM i3 rekcadity-P

3ycuinis Hacrora Paniyc TBepaicTh
Y obepTaHHs ol ITonaua, HlopcTkicTb paie
MIPUTHUCKAHHS, Kpaiku, . Jerani,
3arOTOBKHU, MM/00 JIeTanl, MKM
H MM HRC
00/XB

300 51

500 2 0,32 52

700 53

300 52

500 630 5 0,05 0,20 53

700 54

300 51

500 8 0,16 52

700 53

Joicepeno: pospobneno asmopom

[lig yac BWUTIA/PKYBaHHS KOHTAKT IHCTPYMEHTa i3 3arOTOBKOI0 BHUKOPHCTOBYBABCS
JBOX THIMIB, a caMe, MPYKHUK Ta >KOPCTKUU. Y BHIMAJKYy OCTAaHHBOTO TMPY>KHWHA B OIpPAaBIl
3aMiHIOBajacsd Ha JKOPCTKMM CTpWKEHb. Pe3ynabTaTm eKCIEepUMEHTIB 3acBIAYWIM, IO
JKOPCTKUH KOHTaKT € HeOaxaHWM IiJl 4ac AaHoi oOpoOku. HoBoyTBOpeHa moBepxHs Maja
nedeKTH y BUTIIAII BUPUBAHHS METady MEBHUMHU (pparMeHTaMM BHACIIJIOK HAsIBHOTO OUTTS,
HEJIOCTAaTHBOI JKOPCTKOCTI CHUCTEMH «BEpPCTAT — MPUCTOCYBAHHSA — IHCTPYMEHT — JIETaJIb.
[ToTpiOHe 3ycwiuIsi MPUTHCKaHHS HE OYyJIO TOCATHYTO, TOMY IMOJANbII €KCIIEpUMEHTH OYJI0
IPOJIOBXEHO 32 YMOB JIMINE TNPYKHOTO KOHTAKTYy IHCTPYMEHTY i3 3aroTOBKOIO. 3a #oro
paxyHOK BJajoOCsd YHHUKHYTH HEJIOJIKIB J>KOPCTKOTO KOHTAKTy, IIO OyJId OMUCaHI BHILE.
[Ipy>kHUI KOHTAKT TaKOK JO3BOJIUB peali3yBaTH MPOIIEC BUIIIA/KYBAHHS MPU MOBTOPHOMY
0a3yBaHHI 3arOTOBKH — MOXIJIMBO 3MEHIIUTH JiaMeTPaJbHUN PO3MIp 3aroTOBKM HECYTTEBO,
KOJIM 00po0OKa pi3aHHSAM 31 3HATTSM CTPY’KKH BKe HE repeadadaeTbess MOXKIUBOIO.

BucHoBku. Takum uMHOM, 3a pe3ylbTaTaMH NPOBEIACHOrO aHajizy Ta cepii
EKCIIePUMEHTATLHUX JIOCHIKCHh MOXKHA 3a3HAYMTH, IO Pi3aIbHUH IHCTPYMEHT BH3HAUYAE
SKICTh Ta JOBTOBIYHICTH OOJaJAHAHHS, IO BHUTOTOBISIETHCS B MEXAHOCKJIAJAIBHUX II€Xax
MaIIMHOOY/IIBHUX IMIAMPUEMCTB. B yMoBax IUIBHUIIL TIAMPUEMCTB CEPBICY 3aCTOCYBAHHS
BUTTIQ/DKYBaHHS Ha TOKapHUX BepcTaTax CTBOPIOE €(eKTUBHY albTEpHATHBY MNLTI(QYyBaHHIO.
[um camum 3a0e3meuyeThCsl MIABHUINEHHS TOYHOCTI, 3MIIIHEHHS OOpOOJIEHHX IOBEPXOHBb
JeTasieil 13 3arapTOBaHMX CTajie 1 4aByHIB BHCOKOi TBepaocTi. [lomambline BUKOpHCTaHHS
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3HOIICHUX PI3IIB 13 TeKCaHITy-P y SKOCTI 1HCTPYMEHTY AJsl BUIJIQJDKYBaHHS € €KOHOMIYHO
JOLUTBHUM Ta TEXHOJOTTYHO €(eKTUBHUM DIlIECHHSIM. BOHO 103BOJIsIE ONTUMI3yBaTH BUTPATH,
MiIBUIIATA  €(PEKTUBHICTh PEMOHTHHUX POOIT, CHOPHITH BIPOBA/HKCHHIO 1HHOBAIIHHUX
TEXHOJIOTIH y MamuHOOyyBaHHI M CepBICHOMY 0OCIyroByBaHHI. bylo ekcrnepuMeHTalbHO
JIOBE/ICHO IMPAKTUUHY €(hEeKTHBHICTh MPOLECY BUIIIAPKYBAHHS 3pa3KiB IIMIIHAPUYHOI Gopmu,
BUTOTOBJICHUX 31 cTami 40X, mo 3a3Hamu TepMiuyHOI OOpOOKH, MIJIs TMIABUIINCHHS SIKOCTI
MOBEPXHI Ta 3MIIHEHHS MOBEpPXHEBOro mapy. ONTHUMaJbHUM BapiaHTOM € BUKOPHCTaHHS
NpPY>KHOTO KOHTaKTy IHCTpyMEHTa 13 3aroToBKoo. lle 103Bojsie KOMIIEHCYBaTH TOXUOKU
0a3yBaHHS, 3MEHIIUTH pPU3UK JAC(PEKTIB MOBEPXHI Ta 3a0e3MeYUTH CTAOUIBHICTH TPOLECY
00poOku. J[liamazon 3ycwmuis nputuckanas Big 300 mo 700 H 3aGesnedye 3MeHIICHHS
LIOPCTKOCTI 13 MOYaTKoOBOro 3HaueHHs Ra = 2,5 mxm 10 Ra = 0,16 MkM 3a1exHO Bix paaiyca
3a0KpyTJICHHS POO0OYO0i Kpaliku iHcTpyMeHTa. Hailikpariie CITiBBiTHOIICHHS MK 3MEHIICHHSIM
LUIOPCTKOCTI Ta MIJBHUILEHHSIM TBEPAOCTI TMOBEPXHEBOIO MIapy CIOCTEpIraiocs Impu
3aCTOCYBaHHI CEPEIHBOTO pajiyca 3aoKpyrieHHs (4...6 MM), 1m0 3a0e3MeunsIo IiIBUIICHHS
TBepaocTi Ha 2...4 HRC, a takoxx (opmyBaHHs CTabUIbHOT 30HM 3MiLHEHHs. BukopucraHHs
BenuKoro pasaiyca (7...10 Mm) cripusie TOCSTHEHHIO MiHIMAJIbHOI MIOPCTKOCTI MOBEPXHI, OJTHAK
IHTEHCUBHICTh 3MIITHEHHS JIENIO HWKYa, HDK MPH cepeaHboMY paaiyci. KiabKicTh TpoXoiB,
piBHa TPbOM, € IIUJIKOM JIOCTaTHBOIO [UIs 3a0€3MEYEeHHS CTaOUIbHUX pe3yJbTaTiB SK 3a
napaMeTpamMH HIOPCTKOCTI, TaK 1 3a TBEPAICTIO 3MILIHEHOTO LIapy.

[lepcrieKTHBY TOAANBIINX JTOCTIDKEHb IOJISATAI0OTh y BU3HAYEHHI ONTHMAJIBHHUX
PEKUMHMX [apaMeTpiB BMIVIQJPKyBaHHA HaJATBEPIUM MarepiajJoM TIekcaHiT-P Ha OcCHOBI
HiTpuay Oopy cranell pi3HHX MapoK, a TaK0XX MOJIETIOBaHHI BIUIMBY 3yCHJUIS NPUTHUCKAHHSA,
nojadi Ta pajaiyca pizajdbHOI KpallKM Ha KIHIEBY HIOPCTKICTH Ta TBEPAICTh MOBEPXHEBOTO
nrapy. Came 1€ A03BOJIUTH 30UTBIIMTH TOUHICTh IPOTHO3YBaHHS MapaMeTpiB sIKOCTI 0OPOOKH.
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Expanding the Scope of appLication of Super Hard Cutters in Mechanical Assembly

Shops of Machine-building Plants and Service Enterprise Sections

The study investigates the application of burnishing as a cost-effective finishing method for machine
parts. Aimed at replacing grinding in manufacturing and repair conditions. A special focus is placed on the reuse
of worn cutting tools made of hexanit-R (cubic boron nitride), whose cores can serve as effective burnishing
tools, reducing costs while maintaining quality.

Experimental research was carried out on cylindrical specimens of 40X steel (30 mm diameter). A
special tool holder was designed to provide elastic too-workpiece contact. Burnishing parameters included forces
from 300 to 700 N, edge radii from 2 to 10 mm, feed of 0.05 mm/rev, three passes, spindle speed 630 rpm.
Surface roughness was measured with a profilometer, while hardness was evaluated using the HRC scale.

Elastic contact ensured process stability and prevented surface defects observed under rigid contact.
Results demonstrated a reduction of initial roughness from Ra = 2.5 pm to Ra = 0.16 um, depending on the tool
edge radius, along with an increase in surface hardness by 2-4 HRC. The best balance between roughness
reduction and hardening was achieved with an edge radius of 4-6 mm and three passes.

The study proposes the innovative reuse of worn hexanit-R cutting inserts as burnishing tools. This
method prolongs the lifespan of costly superhard materials and creates a new opportunity for incorporating too
recycling into surface engineering. This approach extends the service life of expensive superhard materials and
opens a new pathway for integration tool recycling into surface engineering.

The results offer a cost-efficient option for processing hardened steels and cast irons without grinding.
Implementing this method in repair workshop with limited machine tools offers improved accuracy, enhanced
durability of parts, reduced maintenance costs.

Burnishing using repurposed hexanit-R tools is a practical, economical, sustainable finishing solution. It
ensures high surface quality and strengthening of machine parts, making it especially valuable for service
enterprises. Further work will focus on modeling and optimizing burnishing parameters for steel of different grades.
burnishing, hexanit-R, finishing, roughness, hardness, steel, superhard materials, repair technologies
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