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00poOHOI crucTeMu Tpu TOUiHHI. — Ha mpaBax pykonucy.

Hucepraiiis Ha 3100yTTS HAYKOBOT'O CTYIEHS KaHJWJlaTa TEXHIYHUX HayK 3a
cnemianbHicTioO 05.02.08 — Texnomoris MammHOOynyBaHHsA. — HaimionanbHuit
TEXHIYHUHN YHIBEPCUTET «XapKIBChKUI MOMITEXHIYHUN IHCTUTYT», XapkKiB, 2021.

B nucepraniiiniii po0GoTi BuUpillleHa BaXXJIMBa HAyKOBO-NPAKTUYHA 3ajaya
MIJIBUIICHHS SIKOCTI TOKApHOTO OOpOOJEHHS MUIAXOM YAOCKOHAJIEHHS TEXHOJOTil
MPOTHO3YBAHHS 1 FaClHHSI pereHepaTUBHUX KonuBaHb. L[ TexHonoris Oa3yerbes Ha
BUKOPUCTAHHI PE3yJbTaTiB MOJENOBaHHS nuHaMiyHoi B3aemoaii TOC 3 mpoiecom
pi3aHHs 3 ypaxyBaHHSAM 0OpOOKH 3a CIiJIOM.

Ha BigMiHy Big mDomepeaHix IOCHIIPKEHb METOMIB 1 3aco0iB TraciHHS
pereHepaTuBHUX KOJIMBaHb, 171 onucy B3aeMmo/ii npyxHoi TOC 3 npoiiecom pizaHHs
3alPONOHOBAHO 3aCTOCYBaTH MOJI€b BIJHOCHHUX KOJMBaHb 1HCTpymMeHTa B 3D
npoctopi. B Mojeni BpaxoBaHo BIUIMB IPUPOIHUX 3BOPOTHHUX 3B'I3KIB MIXK MTPYKHOIO
TOC 1 mpoiiecoM pi3aHHs Ha 3MIHY TJIMOWHU, MOJIa4l 1 MIBUAKOCTI pizaHHs. Bnepiie
BIUTUB 0OPOOJICHHS 32 CJIIJIOM BBEJIEHO B MOIENb 3a JBOMAa HapsIMKaMU - TJIMOUHOIO
pi3aHHS 1 MOJauyero, 110 JO3BOJIMIIO OTPUMATH XapaKTEPUCTUKU MPOCTOPOBOrO PyXy
IHCTpYMEHTa BITHOCHO 3arOTOBKM $IK (DYHKI[IIO 3MIHU MPUIYCKY, O€3MocCepeaHbo
OB s13aHY 13 KEPOBAHUMHU MapaMmeTpaMH PeKUMIB pi3aHHS.

Hnst BuGopy ¢opmu mnpexacraBieHHs npyxHoi TOC, Oymno mnpoBeaeHe
TEOPETUYHE 1 EKCIepUMEHTAJbHE JOCHIPKEHHS BIUIMBY KOHTAaKTHOI B3ae€MOIT
3arOTOBKM 3 I1HCTPYMEHTOM TMpU TOYIHHI Ha (QopMyBaHHS JMHAMIYHUX
xapakTepuctuk npyxkHoi TOC 13 BUKOPUCTAHHSM JUHAMIYHOI MOJIENl TOKapHOIO
BepcTara SK CKJAgHOI MEXaHIYHOI KOJMBAJILHOI CHCTEMHU IIMHHJEIb-3ar0TOBKA-
CYMOPT 3 ypaxyBaHHSIM KOHTAKTHOI B3a€MOJI1i 3arOTOBKH 3 IHCTPYMEHTOM 1 OMUCOM
CKJIaJIOBUX €JIEMEHTIB PO3MOJAIICHUMHA MOJeNsaMU. Pe3ynbTaTu AOCHIIKEHHS 10BEJIH
aIeKBaTHICTh MpejcTaBieHHs npyxHoi TOC B Moneni AWMHaMIYHOI B3aeMOAll 3
MPOLIECOM Pi3aHHs y BUTISA1 OJHOMACOBOI CUCTEMH 13 MIPY>KHUMHU 1 JUCUTIATUBHUMU

XaApaKTCPUCTUKAMH, BUBHAYCHUMHU CKCIICPUMCHTAJIBHO.



[TopiBHSIHHSI pe3yabTaTiB MOJEIIOBAHHS 1 €KCHEPUMEHTAIBHUX JOCTIIXKEHb
CTOCOBHO 3MIHHOCTI 3HAUY€Hb YacTOT BJACHUX KoJiBaHb mpyxkHoi TOC mpu
MO3JIOBXKHIM  mojxaudi  pi3ls, BIAMNOBIAHOCTI  CHEKTPAIBHUX  XapaKTEPHUCTUK
npodiutorpaM o0poOJIeHUX MOBEPXOHD 1 BIIbHUX KoJMUBaHb eaeMeHTIB TOC, a Takox
CYTTEBE 3MEHIICHHSI MIOPCTKOCT1 00pO0IeHOT MOBEPXHI MPU 3aCTOCYBaHH1 oniii SSV
Ha Bepcrari ST-30 pipmu HAAS (USA) 3 TeopeTUUHO BU3HAYEHUMH TapaMeTpamMu
aMILNTYOd 1 Tepiofy 3MIHM YacTOTH OOEpTaHHs IINUHJIENSA, CBiAYaTh PO
QJICKBATHICTh  PO3POOJICHUX MaTeMaTHYHHX Mojaelnedl 1 e(EeKTHUBHICTh iX
3aCTOCYBaHHs JJIsl BU3HAUE€HHS mNapaMeTpiB omnuii SSV Ha TOKapHUX Bepcrarax 3
YIIK.

KimouoBi ciaoBa: mexuonociuna 0bpobna cucmema, peceHepamusHi
KOJIUBAHHS, OUHAMIYHA MOOelb 3 (YHKYIEIO 3ANI3HIOBAHHS, MOOENI08ANHS MOYIHHS,

VAPAGLIHHA UWBUOKICIO 00epMAHHS WUNUHOEIIA.



ABSTRACT

Danylchenko M.A. Ensuring of technological machining system dynamic
quality during turning. — On the right of manuscript.

The dissertation on receiving of the candidate of technical sciences scientific
degree on a specialty 05.02.08 - Mechanical engineering. - National Technical
University "Kharkiv Polytechnic Institute", Kharkiv, 2021.

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 marksy.

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.

Keywords: technological machining system, regenerative oscillations,

dynamic model with lag function, turning modeling, spindle speed control.
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