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EKCHHEPUMEHTAJIBHE JOCJIGKEHHS ITPOLECY ®PE3EPYBAHHA
OIIOPHUX HINHNOK TA KYJIAYKIB PO3IIOAIIBYOI'O BAJIA
HA MOJEPHI3OBAHOMY BEPCTATI B3 208 ®4

Axmyanvnicms memu 00cnioyceHHA. /[ mo2o wjob cyuacHi 6imuusHAHI asmomoo6inedyieHi ma MawuHoOyOieHI 6upo-
OHUYMBA MAU KOHKYPEHMHI nepesazu, HeobXioHo po3pobaamu HO8i chocobu ¢pezepysants 6i0n06i0ANbHUX NOBEPXOHL PO3-
nooinbuo2o sauda.

Ilocmanoexa npoonemu. s ompumants 3a0aHUX MeXHIKO-eKOHOMIYHUX NOKA3HUKIG Ni0 uac ¢pesepyeants po3nooins-
4020 6aia, HeobXiOHO YOOCKOHANIOBAMU 8iCe HASIGHI A6O PO3po6IAmU HOBI eheKmueHi cnocobu mexaniuHoi 06pooKu.

Amnaniz ocmannix 00cnioxycenv ma nyonikayii. Icnye cnocié yucmogoeo ghpesepysans Kyiaukie po3nooiibHuX 8anie 3i
cxpeweHuMuy ocamu iHempymenma ma oemani. Ilpu ybomy woproge ma uucmose pezepysants 6i00y6aromvpcs 3a 00UH yCma-
Ho8. Takodc onucano mpusumipte 2eomempuyre MOOeII08aHH NPOYeECi@ 3HAMMA NPUNYCKY ma hopMOYmMEopeHHs KYIauKie
po3nodinvrux eanis. Kpim yvoeo, € cnocib gpezepysants yuriHOPUUHUX NOBEPXOHD 3i CXPEUeHUMU OCAMU 0emai ma iHcmpy-
menma. Ocobaugicmv ybo20 cROCoOY NOAA2AE 6 YOPHOBIL 00POOYT mopyem ma nepugepicio 3y6a hpezu ma wucmositi 06pooyi
mineKu nepugepiero incmpymenma.

Buoinenns nedocniodyncenux wacmun 3a2anvHoi npoonemu. Biocymuicme eKCRepUMEHMANbHO20 O0CTIONCEHHS RPoYecy
(pe3epysarts. ONOPHUX WUTIOK MA KYAAUKI6 PO3NOOLIbYUO20 8ald OPIEHMOBAHUM IHCIPYMEHMOM.

Ilocmanoexa 3ae0anna. Excnepumenmanvho oocuioumu npoyec @pesepy8anHs ONOPHUX WUTIOK MaA KYIAYKi8 po3nooilb-
4020 8aNA OPIEHMOBAHUM THCIMPYMEHMOM.

Buxknao ocnosnozo mamepiany. Hasederno npoyec excnepumenmanbHo20 00CIONCEHHS. (ppe3epyeants ONOPHUX WULOK
ma Kyiaukie po3nooiipio2o eana Ha mooepHizosanomy eepcmami B3 208 d4.

Bucnoeku 6ionogiono 0o cmammi. ExcnepumeHmanibHO 8USHAUEHO NOMYHCHICIb XOJIOCHO20 X00Y, AKMUBHY HOMYMHC-
HICMb N0 Yac gpe3epysants ONOPHUX WULOK MA KYJIAYKIE PO3NOOIIbY020 8AlA 3ANEHCHO 8I0 GeIUYUHU NPUNYCKY ma Kyma
opienmayii incmpymenma. Hagedeno posnoodin memnepamypu nio yac npoyecy oopobku. Lllopcmxicms 06pobdnenoi nogepxwi
oemauni 3Haxooumscs 6 medxcax Ra = 0,32 — 0,63 mxm.

Knrouosi crnosa: excnepumenmanvhe 00CHioNCeHH S, (pe3epy8anHs,; PO3N0OLIbYULL 6AJl;, OPIEHMOBAHUL ITHCIPYMEHN;
ouckosa ¢pesa.

Puc.: 12. Bion.: 11.

AKTYyaJIbHiCTh TeMH JocaiTKkeHHs. [1[00 MaTh KOHKYpEHTHI MlepeBaru, Cy4acCHUM BITYH3HS-
HHUM aBTOMOO1I€0Y/IIBHUM Ta MallIMHOOY/1IBHUM BUPOOHMIITBaM HEOOX1HO pO3poOIIATH HOBI CHO-
cobu (pe3epyBaHHSI OMOPHUX MIMIOK Ta KYJTAa4yKiB PO3MOILUILYOro Baia. BiAmoBigHO, 1€ MiABH-
IIUTH IPOAYKTUBHICTH IPOLIECY OOPOOKH 31 30epe’KeHHAM HEOO0X1JHOT TOYHOCTI Ta SIKOCT1 J€TaIl.

IMocTranoBka npo6aemu. CtaH BIAMOBIJATFHUX MOBEPXOHB PO3MOILIFYOTO Bajla BITUBAE
Ha Mpare3/1aTHICTh, JOBTOBIYHICTh Ta 0€3BIIMOBHICTh PI3HOMAHITHUX MEXaH13MIB (HaIIPUKJIIA],
ra3zopo3noAuUIbYMi MEXaH13M JIBUTYHA BHYTPILIIHBOTO 3ropsiHHs). i 3a0e3neueHHst HeoO0Xi-
HUX BHMOT JI0 SIKOCTI Ta TOYHOCTI IIUX MMOBEPXOHb JETalll, MOTPIOHO TOKpPAIyBaTH BXKE CTBO-
peHi abo po3pobIATH HOBI e(heKTUBHI CIOco0H (ppe3epyBaHHS.

AHaJi3 ocTaHHIX JocaigKeHb i myOaikanii. Jlocnimkenns npouecy ¢ppe3epyBaHHs IUITI-
HIPUYHUX OBEPXOHb HaBesleH1 B podoTax [1; 2; 3; 4].

PoGotu [5; 6; 7] npucBsiueHi TOCTiIKEHHIO MEXaHIYHOI 0OPOOKH 31 CXpEIEHUMH OCSIMHU
WTIHIPUYHOT IeTali Ta IHCTPyMEHTA.

VY pobori [8] HaBeneHO crocid YUCTOBOrO (hpe3epyBaHHs KYIAyKiB PO3MOAUTBUMX BaTiB 32
OJIMH YCTaHOB 31 CXPELIEHUMH OCSIMU IHCTPYMEHTA Ta JeTalll, OMCaHO TPUBUMIPHE F€OMETPUYHE
MOJIETTFOBaHHSI MPOLIECIB 3HATTS MPHUITYCKY Ta (POPMOYTBOPEHHS BiANIOBIAHUX OBEPXOHb J€TaIl.

VY pob6oti [9] posrnsaryTO crioci® (ppe3epyBaHHS KyJIauKiB Opi€HTOBAaHUM IHCTPYMEHTOM.
Oco06MBICTB TAHOTO CIIOCO0Y MOJIATAE B TOMY, III0 YOPHOBE Ta YNCTOBE (hpe3epyBaHHs BiAOY-
BalOTHCS 32 OJMH YCTaHOB. Takox Oys0 HaBeJeHe MOYIbHE TPUBUMIPHE T€OMETPUYHE MOJIe-
JIIOBAaHHS MIPOIECIB 3HATTS MPHUITYCKY 3 KYJIayKiB PO3MOIIIBYUX BB Ta iX (JOPMOYTBOPEHHSI.

VY pob6orti [10] onucano crnocid gpezepyBaHHs LMIIIHAPUYHUX TOBEPXOHB 31 CXPELICHUMHU
OCSIMH BaJjia Ta IHCTPYMEHTa, IIPU STKOMY YOpHOBa 00poOKa BiTOYBAETHCS TOPLIEBOIO YACTUHOIO
Ta nepudepiero 3yda ¢pesu, a unctoBa 00podKa TUIBKH nepudepiiiHor 4acTHHOIO.

VY po6ori [11] HaBeneni mutiyBambHI BEpCcTaTh sl 0OPOOKH pO3MOILTHYMNX BaJliB.

BunisieHHs1 HeqOCTiIKeHUX YACTHH 3arajibHol npoodJjeMu. BincyTHICTh eKkciepuMeHTa-
JBHOTO JTOCHIDKEHHsI TIpoliecy (ppe3epyBaHHS OMOPHUX IIMHOK Ta KYJIA4KiB PO3MOALTEYOTO

Bajia OPIEHTOBAHUM 1HCTPYMEHTOM.

© Kanpuenko B. 1., Kanpuenko B. B., Kyxenpnwmii f. B., Buaauk B. O., 2020
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Merta cratTti. MeTo10 cTaTTi € eKCriepuMeHTaIbHE JTOCIKEHHS Tpoliecy (pe3epyBaHHs
OTOPHUX HIMHAOK Ta KyJAuKiB pO3MOILYOT0 Bajia Ha MOJIEpHi30BaHOMY BepcTaTi B3 208 D4.

BuxkJjag ocHoBHOro martepiaiy. @pesepyBaHHs OMOPHUX MIMHOK Ta KYJIAa4KiB PO3MOILTb-
4Ooro Baja MPOBOAMIM Ha MojaepHizoBaHOMY BepcraTi B3 208 @4 (puc. 1). 3acTocoByBasiach
JIMCKOBa TPphOXCTOPOHHS ¢pe3a 160x18%32 (puc. 2). Marepian inctpymenta P6MS.

Puc. 1. 3aecanvruti 6uenso mooepuizosaroeo eepcmama B3 208 d4.
a — 6uo 3 nepedy, 6 — 6uo 3 OOKy

Puc. 2. 3acanvnuti 6uenso ¢pesu
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MonepHi3allis BepcTara nojisirajia B yCTaHOBII €JIEKTPOHHOI CUCTEMH KepyBaHHS (puc. 3).
. 1
LTI

Puc. 3. Enekmponna cucmema KepysamHsi:
a — OCHOBHI elleMeHmu CUCmemu KepyeanHs,; 0 — inkooep,
1 — 620k dicuenenns; 2 — konmponep,; 3 — opatigep
[TpoBoauBcs potiec ppe3epyBanHs (pHc. 4) ONOPHUX MIHHOK Ta KYJIa4yKiB PO3MOILTEYOrO Bajia
(puc. 5), marepian netami — Crans 18XI'T. O6pobOka nmpoBoaniIack TopieM Ta nepudepiero Gpesu.

Puc. 4. I[Ipoyec ¢hpesepysannsn po3nodinbuoeo eaia
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Puc. 5. Obpobniosanvna oemans

[Tig yac 0OpoOku Oyna BU3ZHAYEHA MOTYXKHICTH XOJIOCTOrO X0y (pHc. 6) Ta aKkTUBHA MOTY-
XHICTB (puc. 7, 8). ®pesepyBanHs 37iiicHIOBaNIOCH 13 pisHUM npuiryckoM: 0,1; 0,2 ta 0,3 MM Ta
3 KyTaMu opieHTanii incrpymenTa 0° ta 5°.
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Puc. 6. Ilomyosicnicms xonocmozo xo0y
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Puc. 7. Akmuena nomyasicnicme nio uac gpezepysans 3 npunycKkom
Ha 06pooky 0,1 mm (a) 0,2 mm (6) ma 0,3 mm (8), kym opienmayii incmpymenma 0°
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Puc. 8. Akmusna nomyoicnicmo nio uac gpeszepysanus 3 npunyckom Ha oopooxy 0,1 um (a)

0,2 um (6) ma 0,3 mm (8), kym opicumayii incmpymenma 5°
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Puc. 8, apxyw 2

Jlnist BUMIpIOBaHHS MOTYKHOCTI T 9ac 0OpOOKH 3aCTOCOBYBABCS aHANI3aTOP MOTYKHOCTI
C.A 8220 (puc. 9), a a5 BU3HAUEHHS PO3NOALTY TEMIIEPAaTypH BUKOPUCTOBYBABCS TEILIOBI30p

mozei ULIRVISION TI-384 (puc. 10).

Puc. 9. Ananizamop nomyoswcnocmi C.A 8220

Puc. 10. Tennosizop mooeni ULIRVISION

T1-384

Ha puc. 11 HaBegeHo po3moain TemMneparypu i 4yac ¢ppe3epyBaHHs pPO3MOAUTHUOTO Baja.
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ULIRvision ULIRviIsion

Puc. 11. Po3nooin memnepamypu nio yac ¢pesepysants po3nooiibio2o eana

BukopucroByroun nopratuBHuii podinomerp Pocket Surf, 6yno Bu3HaueHO MOPCTKICTH
Ra 1noBepxHi po3MOAUILYOro Bajia. 3TiJIHO 3 pe3yabTaTaMu BUMIpIOBaHHS (puc. 12), BenuuuHa
HIOPCTKOCTI  OOpOOJICHOT TMOBEpXHI  PO3MOALILYOTO Baja 3HAXOAUTBCA B MeXax
Ra =0,32 - 0,63 MKM.

Puc. 12. Bumiprosanns wopcmkocmi 06pobeHoi nogepxui oemani

BucHoBkM BianoBinaHo 10 craTTi. EKcriepuMeHTaIbHO JOCTIKEHO npoliec (ppe3epyBaHHs
ONOPHUX LIMHOK Ta KyJIa4yKiB PO3MOALIBYOr0 Baja Ha MojiepHi3oBaHOMY BepcraTi B3 208 ©4.
[Tpu ubomy crocoOy ¢pe3epyBaHHS YOPHOBA 00pOOKa 3A1MCHIOETHCS TOPLIEM IHCTPYMEHTA, a
YUCTOBA — MEepUQEPiero.

Byo BUMipsIHO TOTYXHICTh XOJIOCTOTO X0y, aKTUBHY MOTYKHICTb ITiJ] yac (hpe3epyBaHHs
3 pi3HUMH TIpHITyckamMu Ha 00poOky (0,1; 0,2 Ta 0,3 MM) Ta 3 pi3sHUMHU KyTaMH OpieHTamii iH-
ctpymenTa (0° Ta 5°). HaBeeHo po3moait TemMrepaTypH ITiJT 9ac mporecy Gppe3epyBaHHS.

Benununna mopcTkocTi 00po0aeH0T MOBEpXHI pO3MOIIFYOT0 Bajla 3T1HO 13 pe3ybTaTaMu
BHUMIPIOBaHHS 3HAXOUTKCS B Mexkax Ra = (0,32 — 0,63 MkM.

P0301KHICTb pe3ysbTaTiB, IKi OTPUMAJIH IIPH €KCIIEPUMEHTAILHOMY Ta TEOPETHUYHOMY J10-
CJII/DKEHHSX Tpoliecy (ppe3epyBaHHs OMOPHUX IIHHOK Ta KyJIauyKiB pO3MOAUIFYOTO Bajla Opi€H-
TOBAHUM 1HCTPYMEHTOM, 3HaXOJUTHCS B Mexkax 9 %.
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UDC 621.914.1
Volodymyr Kalchenko, Vitalii Kalchenko, Yaroslav Kuzhelnyi, Volodymyr Vynnyk

EXPERIMENTAL RESEARCH OF THE PROCESS OF MILLING THE SUPPORT
NECKS AND CAMS OF THE CAMSHAFT ON AN UPGRADED MACHINE VZ 208 F4

Urgency of the research. In order for modern domestic automobile and machine-building productions to have competitive
advantages, it is necessary to develop new methods of milling the responsible surfaces of the camshafft.

Target setting. To obtain the specified technical and economic indicators during the milling of the camshafft, it is necessary
to improve existing or develop new effective methods of machining.

Actual scientific researches and issues analysis. There is a method of finishing milling the cams of the camshafts with
crossed tool axes and parts. In this case, roughing and finishing milling take place in one run. Three-dimensional geometric
modeling of the processes of allowance removal and shaping the cams of camshafts is also described. In addition, there is a
method of milling cylindrical surfaces with crossed axes of the part and the tool. The peculiarity of this method is the roughing
of the end and periphery of the tooth of the cutter and finishing only the periphery of the tool.

Uninvestigated parts of general matters defining. Lack of experimental research of the process of milling the support
necks and cams of the camshaft with an oriented tool.

The research objective. Experimentally investigate the process of milling the support necks and cams of the camshaft with
an oriented tool.

The statement of basic materials. The process of experimental research of milling the support necks and cams of the
camshaft on a modernized machine VZ 208 F4 initiated.

Conclusions. The power of idling, active power during milling of support necks and cams of a camshaft depending on the
size of an allowance and an angle of orientation of the tool are experimentally defined. The temperature distribution during
the processing is given. The roughness of the processed surface of the part is in the range of Ra = 0,32 — 0,63 um.

Keywords: experimental research; milling; camshaft; oriented tool; disc cutter.
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