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EKCIIEPUMEHTAJIBHE JOCJIZKEHHSA YACTOBOI'O OAHONPOXITHOT O
HJII®YBAHHSA HUJITHAPUYHOI ITIOBEPXHI BAJIA OPIEHTOBAHUM
IHCTPYMEHTOM

Axkmyanvuicms memu 0ocnioxcenna. /s 3a6e3nevents GUCOKOI KOHKYPEHMOCNPOMOICHOCHI CYHACHUX GIMYUSHAHUX NION-
puemMcme HeobXIiOHo niosuyysami NPOOYKMuUSHicmo npoyecy 06podKu 3a yMosU 3abe3neyerHs HeoOXIOHOI AKOCMT ma MOYHOCHL.

ITocmanoexa npoonemu. /[isi 00CicHeH s BUCOKUX MEXHIKO-eKOHOMIYHUX NOKA3HUKIE Nid yac Qiniunoi 06podku dema-
Jietl, HeoOXIOHO YOOCKOHAIOBAMU 8ice ICHYIOUL ab0 pO3pPOOIsIMU HOBL ehekmueHi Cnocobu Wig)y8anis..

Ananiz ocmannix 0ocnioxycenv ma nyonikayiii. Icnytoms cnocodu enubUHHO20 WRiQY8aAHHA 31 CXPEUJeHUMU OCAMU [H-
cmpymenma i yuniHOpuyHoi demani ma Chocié no3008i#CHbO20 KPyero2o bazamonpoxioHo2o wnigyyeans oemani nepughepi-
€10 YUniHopuuno2o Kpyea. Pospobreno cnocio wucmogoeo winipyeanns yuniHOpuuHoi NOBEPXHI 8aad 3a YMOBU POINOOILY
nPUnycKy 8300894c 8Ciei dinanku nepugepii incmpymenma.

Buoinenns nedocniocenux uacmun 3a2anvnoi npodnemu. Excnepumenmansui 00ciodcents yucmoso2o 00HONpoxio-
HO20 Wighy8anHs YUIIHOPUUHOT NOBEPXHI 8AIA OPIEHMOBAHUM THCIMPYMEHMOM GIOCYMHI .

Ilocmanogxa 3ae0anua. /s 3a6e3nevenHs GUCOKUX BUMO2 00 AKOCMI, 2e0MEeMPULHUX POIMIDI | MOUHOCMI YUNTHOPUYHUX
demarneil HeoOXIOHO YOOCKOHANIOBAMU 8IiCe ICHYIOHI A60 po3podIsmu HOSI ehekmugHi cnocobu Giniwnoi 06podKu.

Buknao ocnoenozo mamepiany. /[na 3abe3neuenis 06pooKu YyuniHOpUUHUX 6ali6 3a 0OUH NPOXio npu pieHOMIPHOMY pO3-
NOOIY NPUNYCKY 63006iC nepughepii uighysanvHo2o Kpyea 8UKOPUCMOBYEMbCSE CROCI6 YUCMOBO20 OOHONPOXIOH020 Wiy~
BGHHA YUNTHOPUYHOT NOBEPXHI 8ANLA OPIEHMOBANUM THCHPYMEHTNOM.

Bucnogexu 6ionogiono 0o cmammi. Excnepumenmansio eu3nayeHo akmugHy NOMyJICHiCMyb ni0 4ac 4ucmoso2o 0OHON-
POXIOH020 WNIYBAHHS 3ANENHCHO 810 BENUYUHU NPUNYCKY MA NOB3008X4CHbOI nodaui. Busnaueno po3nodin memnepamypu nio
uac obpodku. [llopcmricme 06pobaenoi nosepxui demani Ra = 0,63 — 1,25 mxm.

Knrouoei cnosa: oononpoxione wnigpyeanms,; wucmosa oopooKa,; opieHmMosanutl iHCmpymMenm, abpasueHuil Kpye, Yuiik-
()pulma NOBEpxXHA eana.

Puc.: 12. bion.: 12.

AKTyaJIbHiCTh TeMHU J0CTiTKeHHsI. J[1s 3a0e3meueHHs BUCOKOI KOHKYPEHTOCIPOMOK-
HOCTI Cy4aCHHUX BITUM3HSHUX MIANPUEMCTB, HEOOX1THO BUPILIYBAaTH 3a/iadl Mo po3poOIil HO-
BUX CIOCOOIB HUTIpYBaHHS LMJIIHAPUYHOI MOBepxH1 Baya. Lle, y cBowo uepry, miIBULIUTH
MPOIYKTUBHICTb MIPOLECY, BUTPUMYIOUHU IPU [IbOMY HEOOXIAHY SKICTh T4 TOYHICTH JIETAII.

IMocTanoBka npodiaeMu. Bennky KiTbKICTh HMUIIHAPUYHUX JETallell BUKOPUCTOBYIOThH Y
PI3HOMAHITHHUX Tany3sx BUPOOHUIITBA, 30KpeMa y BepcTaToOyayBaHHI, aBTOMOOUIEOyyBaH-
Hi, TpakTopoOynyBanHi Ta iH. [1lo6 3a0e3neunTy 3a7aHi BUMOTH 0 TOYHOCTI Ta SKOCTI IWITi-
HAPUYHUX TOBEPXOHb JIETajei, HEOOXITHO YAOCKOHAIIOBATH BXE ICHYIOUl 00 po3poOsTH
HOBI €()eKTUBHI CIIOCOOM MEXaHIYHOT 0OPOOKH.

AHaJi3 octaHHix pocaikenb i myOaikanii. IcHyroTs cocodu [1; 2; 3] rimOuHHOrO
nuTipyBaHHSA 31 CXPEIIEHUMHU OCSIMU IHCTPYMEHTA Ta UMIIHAPUYHOI JeTani. Y nux cnocodax
KYT Opi€HTaLlli IHCTpyMEHTa MPUIMA€ETHCS 32 YMOBU OTPUMAHHS HAUOUIBIIOT MPOYKTUBHOCTI1
nponecy. OCKUIbKY NMPH 3a3HAYEHUX CIOC00ax 0OpOOKH MpUHMAIOTHCS BEJIHKI IPUITYCKH, TO
11€ TIPU3BOUTD JI0 MIIBUIIEHHS TEMIIEPATypH B 30H1 OOpOOKHU i HEraTUBHO BILJIMBAE HA CTPY-
KTYpY HOBEPXHEBOTO MIApy JETai.

Icnye cnocid mo3a0BKHBOTO KPYIJIOro 0araTompoxigHoro nutidyBaHHs neTali nepudepi-
€10 LMITIHAPUYHOTO Kpyra [4]. OCHOBHUM HENOJIIKOM LIOTO CIOCOOY € HEPIBHOMIPHUM 3HOC
Kpyra, 10 MPU3BOAUTH JIO0 HECTAOUILHOTO MOJO0XKEHHS (POPMOYTBOPIOIOYOI TUISHKU 1HCTPY-
MeHTa. Y po0oTi [5] po3riisiHyTo croci0 riauOuHHOro HuTiyBaHHI HOBEPXOHb 0OEPTAHHS Opi-
€HTOBAaHUM eJb00poBUM Kpyrom. [IpoTe B iboMy crioco6i 00poOka BinOyBa€eThes K nepude-
pi€ro, Tak 1 TOpLEM Kpyra.

BukopucroBytoun po6otu [6-11], y po6oTi [12] Oyn0 HaBeAE€HO CMOCIO YUCTOBOrO IILIi-
(GyBaHHS TWIIHAPUYHOT OBEPXHI Bajla 32 YMOBH PO3IOJILTY IPUITYCKY B3JIOBX BCI€l JUISHKA
nepudepii IHCTpyMeHTa.

Buainennss HeIoCTilXKeHNX YaCTHH 3arajbHoi mpo6Jemu. ExcriepuMeHTanbH1 AOCHTI-
JDKEHHSI YACTOBOTO OJJHOIPOXIJHOTO HUTI(pYBaHHS IMIIHAPUYHOI MMOBEPXHI Bajla OpPIEHTOBA-
HUM IHCTPYMEHTOM BiJICYTHI.

Mera crarTi. MeToM0 11i€i CTaTTi € eKCIEPUMEHTANbHE JAOCTIHKEHHS] YUCTOBOTO OHOII-
poxinHOro nutihyBaHHS HMIIHAPUYHOT TOBEPXHI Bajla OPIEHTOBAHUM IHCTPYMEHTOM.

© Kampuenko B. 1., Kanpuenko B. B., Kyxensanii 5. B., Mopouxo B. B., 2019
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Bukaan ocHoBHOro Marepiaay. YucToBy OJHONPOXIIHY 00pOOKY LMIIIHAPUYHOT MOBEP-
XH1 Baja 3aikcHioBanu Ha Bepcrarti 3 UIIK B3208®3 abpasuBHum kpyrom 1-200x20%32 25A
7 K5 CM1 35 B. Ha puc. 1 300paxkeHo 3arajabHUiA BUTJIA]] Ta pO3TAllyBaHHS! OCHOBHUX CKJIa-
noBUX yacTuH Bepcrara 3 UIIK B3208d3.

Puc. 1. 3acanvuuii suenso eepcmama 3 4YIIK B3208PD3:
a — euo cnepedy, 6 — euo 300Ky, 1 — cmanuna, 2 — ocnosa cmona, 3 — babka eupoby, 4 — onopa,
5 — babka wnighysanvha; 6 — 3a0ua 6abka, 7 — enrekmpowada, 8 — mMexaHizm H083008H#CHbOI NOOAUi,
9 — cmanyia smawyeanns, 10— cmin; 11 — mexanizm gepmuranvHoi nooaui, 12 — mexanizm nonepeuroi nooaui,
13 — enekmpoobnaonanns erekmpuunoi wagu, 14 — xapemka 3 kononorw, 15, 16 — kopo6, 17 — kporwmerin
onopu; 18 — nynem nepernocuuti; 19 — enekmpoobnaouanus nysema xepysanus, 20 — cucmema YIIK
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Ha puc. 2 306paxeHo kiHeMaTtuuyHy cxemy Bepcrata 3 UIIK B3208d3.
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Puc. 2. Kinemamuuna cxema éepcmama 3 YI1K B3208P3:

a — 6uo 300Ky, O — euo cnepedy, 1 — enekmpoosuey; 2,3 — wiKkieu peminnoi nepedaui; 4 — 2alika Mexamizmy
6ePMUKANLHOL NOOAul;, 5 — 28UHM MeXAHI3MY 6ePMUKANbHOI nodaui; 6 — 2alika MexaHizmy nonepeuHoi nooaui,
7 — esunm mexauizmy nonepeyroi nooaui; 8, 9, 12, 17 — enexmpoosueyn; 10, 11, 13, 14, 18 — ueps suna nepedaua;
15 — eaiika mexarnizmy no630062icHb0l noodaui, 16 — 26uHmM Mexanizmy noe300824CHbOI NOOAui;

19 — koniuna nepeoaua. LILIILIYV — eanu, ki ompumyome KpymHuii MOMeHM 6i0 eleKmpoOsUusyHa
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311MCHIOBABCS IIPOLIEC YMCTOBOTO OJHOMNPOXIAHOTO HuIipyBaHHS (pUc. 3) HHIIHAPUIHOTO
BaJjia, Marepian Aeraii — cranb 45, giametp — 25 mMm (puc. 4). O6poOka 3/1iicHIOBaIaCh IEPH-
depiero abpa3uBHOTO Kpyra.

Puc. 3. Ilpoyec uucmogo2o 00HONPOXiOHO20 Puc. 4. Obpobarosana oemans
wnighysanms eana

ITig yac mmigpyBaHHS Oyna BU3HAUY€HA MOTY)KHICTh XOJIOCTOTO XOAY (pHUC. 5) Ta akTHBHA
HOTYXHICTb (puc. 6—8), sika BUTpayaeThCsl y npoleci nuripyBanHsa. ExcepuMeHT npoBoIuB-
csl 3 PI3HUM NpuUIyckoM Ha 06pooky: 0,1; 0,15 Ta 0,2 MM Ta 3 pi3HOIO NOB3/I0BXKHBOIO 10/~
yero: 0,1; 0,15 Ta 0,2 MM/00.

Nxx, Bt

250 /W\/_N’\/\/_/\r/\/\_\/\

50

Puc. 5. [lomysrcuicme xonocmozo xooy

N, Bt

uuufl AA.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Puc. 6. Axmusna nomysicricms nio yac wnighysanms 3 npunyckom Ha oopooxy 0,1 um
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Puc. 7. Axmusna nomysicricms nio yac winigpyeans 3 npunyckom Ha oopooxy 0,15 mm

N, Bt

700

600

Puc. 8. Axmusna nomyaicricms nio yac wnighy8ans 3 npunyckom Ha oopooxy 0,2 um

AKTHBHA NOTY)KHICTb Oysa 3aMipsiHa 3a JIOIIOMOI'0O}0 BUMIPIOBAJIBHOI'O NEPETBOPIOBaYa
aktuBHOI notyxkHocti C.A 8220 (puc. 9).

Puc. 9. Bumiprosanvruuu nepemsoprosay akmuenoi nomyaxcrnocmi C.A 8220

[lin wac uwpripyBaHHA IMIIHIPUYHOTO Baja 3a JOMOMOTOI0 TEIUIOBI30pa MoOJemi
URIRVISION TI-384 6yno BU3Ha4Y€HO PO3MOJILT TeMIepaTypu min yac o0pooku (puc. 10).
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Puc. 10. Tennosizop mooeni URIRVISION TI-384

Ha puc. 11 306paxkeHo po3noiu1 TeMmrnepaTypH IiJl 4aC YUCTOBOTO OHOMPOXITHOTO IILTi-
(GyBaHHs Baja.

ULIRvision

Puc. 11. Po3noodin memnepamypu nio uac yucmogoz2o 00HONPOXiOH020 WLNiQ)y8anHs 6and

Byno Bu3Hau€HO HMIOPCTKICTh Ra IMIHIPUYHOI MOBEPXHI Baja 3a JOMOMOIO0 Ipodiso-
rpada-npodinomerpa moaeni 201 ta mopratuBHoro npoduiomerpa Pocket Surf I1. I3 oTpu-
MaHOi mpodiiorpamMu (puc. 12) MOPCTKICTh LMIIHIPUYHOI TMOBEPXHI Baja CTaHOBUIA
Ra=0,63 — 1,25 MkM.

Puc. 12. Ilpoghinoepama obpodenoi nosepxui yuniHOpuuHo2o 8ana

BucHoBku BignmoBigHo a0 crarti. ExciepuMeHTanbHO TOCHHKEHO MPOLIEC YUCTOBOTO
OJTHOTIPOXiqHOrO HutipyBaHHs nepudepiero abpazuBHOro iHcTpyMmeHTa. [Ipu npomy croco6i
nutipyBaHHS MPUITYCK PIBHOMIPHO PO3MOJLIAETHCS B3JOBXK MHepudepii HuTipyBaibHOTO Kpy-
ra, 10 J1a€ MOKJIMBICTb 3MEHIINUTHU INIMOUHY p13aHHSA 32 OJIUMH MPOXiJ Ta TEIUIOHAIPYXEHICTh
rpoiiecy 00poOKwu.

BuMipsiHO akTUBHY HOTYXHICTb IiJ] Yac HUTI(PYBaHHS 3 PI3HUMHU MPUITyCKaMHU Ha 00pOOKY
(0,1; 0,15 ta 0,2 Mmm) Ta moB3A0BXKHBKOI Moaayeto (0,1; 0,15 Ta 0,2 Mm/06). BuznaueHo pos-
MOJIUT TEMIIEpaTypH MiJl Yac npolecy HuliyBaHHS.
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[HopcTkicTh 00po6aeHOT TOBEPXHI AeTall NpU €KCIIEPUMEHTAIbHOMY JOCIHIIPKEHH] CTa-
HoBuia Ra =0,63 — 1,25 MxmM.

Po361KHICTD pe3ynbTaTiB, OTPUMAHMX MPH EKCIEPUMEHTATIBHOMY Ta TEOPETUUHOMY JI0C-
JHKEHHAX MPOLECY YUCTOBOTO OJHOMPOXITHOTO NUTIGYBAHHS LMJIIHAPUYHOI OBEPXHI Bajia
OpIEHTOBaHUM IHCTPYMEHTOM, 3HAXOIUThCS B Mexax 9 %.
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UDC 621.923.42
Vitalii Kalchenko, Volodymyr Kalchenko, Yaroslav Kuzhelnyi, Volodymyr Morochko

EXPERIMENTAL RESEARCH FINISHING SINGLE PASS GRINDING
OF THE CYLINDRICAL SURFACE OF THE SHAFT WITH AN ORIENTED TOOL

Urgency of the research. To ensure the high competitiveness of modern domestic enterprises, it is necessary to increase
the productivity of the processing process, provided that the required quality and accuracy is ensured.

Target setting. In order to achieve high technical and economic indicators in finishing machining of parts, it is neces-
sary to improve existing ones or develop new effective methods of grinding.

Actual scientific researches and issues analysis. There are methods of deep grinding with crossed axes of the tool and a cy-
lindrical part and a method of longitudinal circular multi-pass grinding of a part with the periphery of a cylindrical circle a exist.

Uninvestigated parts of general matters defining. The experimental research of the finishing single pass grinding of the
cylindrical surface of the shaft with an oriented tool are absent.

The research objective. To ensure high quality requirements, geometrical dimensions and accuracy of cylindrical parts,
it is necessary to improve existing ones or develop new effective methods for finishing.

The statement of basic materials. To ensure the processing of cylindrical shafts in a single pass with a uniform distribu-
tion of the allowance along the periphery of the grinding wheel, a method of finishing single pass grinding of the cylindrical
surface of the shaft with an oriented tool is used.

Conclusions. Experimentally determined active power during finishing single pass grinding, depending on the size of
the allowance and the longitudinal feed. The temperature distribution during processing was determined. The roughness of
the processed surface of the part is Ra = 0,63 — 1,25 um.

Keywords: single pass grinding; finishing; oriented tool; abrasive wheel; cylindrical surface of the shaft.

Fig.: 12. References: 12.
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