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Pedepar:

1. B pucepTauiiiniil poboTi BUpilleHa BaXK/IMBa HAYKOBO-TIPAKTUYHA 33/la4ya MiJIBULIEHHS SIKOCTi TOKQPHOTO
06pO6JIEHHS IIJISIXOM yJOCKOHAJIEHHS TEXHOJIOTI IPOrHO3YBaHHSI i TaCiHHS pereHepaTUBHUX KOJIMBaHb. L
TEXHOJIOTis1 6a3y€eThCs Ha BUKOPUCTaHHI Pe3yJbTaTiB MOJe/I0BaHHS AuHamiuHoi B3aemoyii TOC 3 nmpouiecom
pizaHHs 3 ypaxyBaHHSIM O0OpoOKM 3a ciifioM. Ha BinMiHy Bifi monepenHix 4OCHiIKeHb METO/IB i 3aC06iB raciHHs
pereHepaTuBHUX KOJIMBAHb, [JIg ONUCY B3aeMoii npy>kHoi TOC 3 npouecoM pizaHHSA 3alIpONIOHOBAHO 3aCTOCYBATU
MO/I€JIb BiIHOCHUX KOJIUBaHb iHCTpyMeHTa B 3D npocTopi. B mopesi BpaxoBaHO BIJINB IPUPOJHUX 3BOPOTHUX
3B's13KiB Mix npy>kHoto TOC i npouecom pizaHHs Ha 3MiHY IMIMOWHY, IOJayvi i BUAKOCTI pi3aHHs. Bnepiue Brius
00pOO6JIEHHS 3a CJIiOM BBEI,EHO B MOJEJIb 33 IBOMA HANPSIMKaMU - IJIMOMHOIO Pi3aHH i 1ofadeo, o JO3BOJIUIIO
OTPUMATH XapaKTEPUCTHKU IPOCTOPOBOrO PyXY iHCTPYMEHTA BiIHOCHO 3arOTOBKY SIK (PYHKLIiIO 3MiHU IIPUITYCKY,

6e3rocepeiHbO TOB'SI3aHy i3 KepOBaHUMMU ITapaMeTpaMu pexXuMiB pizanHs. [1j1s1 Bubopy popmu npeacTaBieHHs



npyxHoi TOC, 6yJ10 NpoBeleHe TEOPETUYHE i €KCIIEpUMEHTAIbHE JOCIIIIPKEHHS BIJIMBY KOHTAKTHOI B3aeMOZi
3arOTOBKU 3 iHCTPYMEHTOM IIpU TOUYiHHI Ha POPMYBaHHS JUHAMIYHUX XapakTepucTuk rnpyxxHoi TOC i3
BUKOPUCTAHHSM JVHAMIYHOI MOJIE€JIi TOKAPHOTO BEPCTAaTa SIK CKJIaIHOI MEeXaHIYHOiI KOJIMBAJIbHOI CUCTEMU
LINMMH]EJb-3ar0TOBKA-CYIIOPT 3 YPaxyBaHHSIM KOHTAKTHOI B3a€MOZi 3arOTOBKU 3 iHCTPYMEHTOM i OICOM
CKJIaIOBUX €JIEMEHTIB PO3NOAINIEHUMU MOZEIMU. Pe3ybTaTh NOCII)KEHHS JOBENU aleKBaTHICTb NPEICTaBIEHHS
npyxHoi TOC B mopesi InHaMiqYHOI B3aeMOii 3 TPOLIECOM Pi3aHHS Y BUIJISZ] OJHOMACOBOI CUCTEMU i3 IPYKHUMU i
IVICUTIAaTUBHUMU XapaKTepUCTUKAaMU, BUBHAYEHUMU €KCIIEPUMEHTAJIbHO. [I0piBHSHHS pe3ysbTaTiB MOZEJIIOBAHHS i
€KCIIEPUMEHTAJIBHUX IOCIIIKEHb CTOCOBHO 3MiHHOCTI 3Ha4€Hb 4YaCTOT BJIACHUX KOJIMBaHb NPy>xHOI TOC nipu
MO3/IOB>KHI MMO1ayi pisiis, BiAMOBIIHOCTI CIEKTPAJIbHUX XapaKTEPUCTUK MTpodisiorpam 06pobieHrxK MOBEPXOHb i
BiZIbHUX KOJIMBaHb ejieMeHTiB TOC, a TakoXX CyTTE€BE 3MEHIIEHHSI LOPCTKOCTi 00p006JIeHOi IOBEPXHIi IpU
3acrocyBaHHi onuii SSV Ha BepcTati ST-30 ¢pipmu HAAS (USA) 3 TeOpeTUYHO BU3HAYE€HUMU NTapaMeTpaMu
aMIITyau i nepiogy 3MiHM 4acTOTU O6€pPTaHHS WIKUHIEJIs, CBiAYaTh PO aleKBaTHICTb PO3PO6IEHUX
MaTeMaTUYHUX MoJeJiell i epeKTUBHICTD ixX 3acTOCYBaHHS 1151 BUBHAYEHHS NTapaMeTpiB oniii SSV Ha TokapHUX

Bepcrarax 3 UIIK.

2. The dissertation solves an important scientific and practical problem of increasing quality of turning by
improving prediction and suppression technology of regenerative oscillations. This technology is based on the use
of dynamic modeling results of interaction of the TMS with the cutting process, considering machining «by chatter
marks». Unlike previous studies of methods and tools for regenerative oscillations suppression, to describe the
interaction of elastic TMS and cutting process, it is proposed to apply the model of tool relative oscillations in 3D
space. The model takes into account the influence of natural feedback between the elastic TMS and the cutting
process on the depth, feed and cutting speed change. For the first time, the effect of machining «by chatter marks»
was taken into account in the model in two directions - cutting depth and feed, which allowed obtaining the
characteristics of the tool spatial movement relative to the workpiece as a function of stock change, directly
related with controlled cutting data. To choose the form of elastic TMS representation, a theoretical and
experimental study of workpiece and tool contact interaction during turning on the elastic TMS dynamic
characteristics formation. Dynamic model of a lathe is considered as a complex mechanical oscillating system
spindle unit-workpiece-carriage taking into account workpiece and tool contact interaction and components
definition by distributed models. The results of the study proved the adequacy of the dynamic model of elastic
TMS interaction with the cutting process, considered as single-mass system with elastic and dissipative
characteristics determined experimentally. Comparison of simulation results and experimental studies on the
variability of natural oscillation frequencies of elastic TMS during longitudinal feed of the cutter, correspondence
of profile diagrams spectral characteristics of machined surfaces and free oscillations of TMS elements, as well as
reduction of surface roughness when using SSV option on HAAS ST-30 (USA) with theoretically determined
amplitudes and period spindle speed change period, confirms the adequacy of the developed mathematical models
and the effectiveness of their application for SSV parameters determination on CNC lathes.
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