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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.31.29.37

Tema gucepranii:
1. DopmyBaHHS MOPCTKOCTi 06p0OJIEHOI IOBEPXHi [IPY KiHI€BOMY LUIIHAPUYHOMY (Ppe3epyBaHHI TOHKOCTIHHUX

eJIEeMEHTIB JeTajien

2. Surface roughness formation of cylinder end milling of thin-walled elements workpieces

Pedepar:

1. O6'eKT moCHiIKEHHsI-BUILE NOTipLIeHHs IOPCTKOCTI 00p06JIeHOI TIOBEPXHi B pe3yJbTaTi 10SIBU KOJIMBaHb [IpU
MEeXaHiuHil 06po61li TOHKOCTIHHUX JeTanell. MeTa LOoCiI)KeHb-BUSIBAEHHSI OCHOBHUX 3aKOHOMipHOCTEN
$hopMyBaHHS IWOPCTKOCTI 06p06II€HOI TOBEPXHi Ta BUSHAYEHHSI UIJISXIB MiABUILEHHS ii IKOCTi Mpy KiHLEBOMY
UUIIiHAPUYHOMY (Dpe3epyBaHHI TOHKOCTIHHUX AeTasel. MeTou NOCiIpKeHHs: eKCIlepUMeHTabHi Ta
MaTeMaTU4HE MOJle/l0BaHHs. TeopeTnyHi Ta MpakTU4Hi pe3y/bTaTU: BCTAHOBJIEHO, 10 y BUNAJIKy BUHUKHEHHS
pereHepaTUBHUX KOJIMBaHb, €PEKTUBHMM 3aCOO0M NPUTaMOBYBaHHS KOJIMBaHb Ta MOKPAIlEHHS SKOCTi [TIOBEPXHI €
3aCTOCYBaHHSI BibporacuibHUX (acoK Ha 3a[Hill TOBepXxHi 3y0a ppesu Ta BUKOPUCTAHHS MTOIYTHOTO pe3epyBaHHSI.
B 30Hi Be/IMKMX 4aCTOT 06epTaHHS WNUHEes] e(PEeKTUBHUM € BUKOPUCTaHHS JeMIIpyBaHHs Ta 3yCTPiuyHa cxema
(dpesepyBaHHs. HoBU3HA: BIiepllle BCTAHOBJIEHO, IO NE€PiOINYHi KOJIMBAaHHS NIPU KiHLIEBOMY LIMJIiHIPUYHOMY
(dpesepyBaHHI TOHKOCTIHHUX JieTajleil MalOTh Pi3Hi MeXaHi3MU 30yIPKEeHHS], SIKi 3aJ1€5KaTh Bifl BiIHOIIEHHS 4acy

pizaHHs ogHUM 3yO0oM dpesu 10 Nepiofly BJaCHUX KOJIMBaHb TOHKOCTIHHOI ieTasli; Bepiue 3a JOTIOMOI'Y METOLLY



CYMillleHMX OCLIUJIOTPaM OTPMMaHi KOMIIJIEKCHI KAPTAHU KOJIMBaHb TP (pe3epyBaHHI TOHKOCTIHHOI AeTali;
NOJAJIbIINI PO3BUTOK OTPUMAJIO MOZEIOBAHHSA IIpoliecy (POPMYBAHHS INOPCTKOCTI 06pO6JI€HOI MOBEPXHI IIPU
LUWJIIHAPUYHOMY KiHII€eBOMY (Ppe3epyBaHHi TOHKOCTIHHUX JieTajlel, B SKOMY BUKOPUCTOBYIOTb peajlbHi
ocuusorpamu ii kosBaHb. CTyIiHb BIPOBAIKEHHS: pe3yJIbTaTu po60THU BIIpoBaaxeHi Ha [IT1 "IsueHko-TIporpec” (m.

Banopixoks) Ta B HaB4asbHOMY rpoueci 3HTY. I'any3b BUKOPUCTaHHS - NiJIPUEMCTBA MAIMHOOYiBHOI raysi.

2. The object of research is deterioration of surface roughness of thin walled details in consequence of chatter
appearance. The aim of this paper is to investigate the main regularities of surface roughness formation and define
the ways of increasing accuracy of thin wall end milling. The method of research is modeling and experimental
validation. Theoretical and practical results: Experimentally established that in case of regenerative oscillation
damping efficient way and improve the quality of the surface is the use of anti-vibration chamfer on the clearance
face of the tooth cutters and use down milling. In the area of high-frequency spindle effective is the use of elastic
damping system by placing items in a viscoelastic medium and the use up milling. Novelty: for the first time is
established that the periodic chatter of thin wall end milling have various excitation, which depend on ratio
between one cutter of the mill chip-cutting time and period of part natural frequency. For the first time was
obtained comprehensive formulation of thin wall milling chatter with oscillogram combination method. Further
improving is obtained by simulation of surface roughness formation. This modeling based on real oscillograms of
equilibrium position deflection during machining of thin walled details. The degree of implementation: the results
have been implemented on the state-run enterprise "Ivchenko-Progress" (Zaporozhye) and in education ZNTU.
Scope of use is machine building sector.
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