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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemMaTHYHHX PYyOPHK: 20

Tema gucepranii:
1. ABromMaTH30BaHa cCUCTEMa KepyBaHHs cTabii3alielo NOTYyKHOCTI METaI000POOKH 3 MifiBUIIEHOI0 AMHAMIYHOIO

TOYHICTIO

2. Control system for metal cutting power stabilization with increased dynamic precision

Pedepar:

1. Incepraliio cipsiMOBaHO Ha BUpillIeHHs 337a4 BL,OCKOHAJIEHHS MaTeMaTU4HOI MOJieJli poliecy 0OpOOKU MeTamy
Ha (ppe3epHOMY BEpCTaTi 3 BAKOPUCTAaHHSIM anapary gpoOOBO-iHTErpaJbHOTO YMCJIEHHS Ta PO3POOKY CUCTEMU
aBTOMAaTH30BAHOTO KEPYBaHHS METaJI006pOOKOI0 3 0OMEKEHHSIM MOTYKHOCT] pi3aHHS B CTAaTUYHUX i JUHAMIYHUX
peskumax. [y JOCsATHeHHS. MeTU pOOOTH OCTIIPKEHO 3aMKHEHI CUCTEMU 3 IPOOOBUM MOPSIIKOM acTaTU3MY, SIKi
17151 6araTboX TEXHIYHUX 00’€KTiB 3a6€3Me4yI0Th Kpallli AMHAMIUHI i CTaTUYHi TOKa3HUKHU [IOPiBHSIHO 3 CUCTEMaMU 3
Li04KCceNbHUM NOPAIKOM. Ha mifcTasi aHamisy 4aCTOTHUX XapaKTEPUCTUK, MTEPEXiTHUX MPOLECIB i

Mo (biKOBaHOTO KPUTEPIiIO OLIHKY IKOCTi OTPUMAaHO ONTUMAJIbHI CITiBBiTHOMIEHHS MiXK TapaMeTpaMu 6axkaHoi
nepepasanbHOi QyHKLIi. Hagano HopMoBaHi nepexifHi PpyHKIii, Ha NifcTaBi IKUX 06paHo 6akaHUH ITOPSIOK
acTaTU3My CUCTEMHU i BU3HAUYEHO CTPYKTYpPY i MapaMeTpu peryssitopa. PosrisiHyTo npouec crabinisanii moTy>KHOCTI
pizaHHs (pe3epHOro BEPCTATa, SIKUM XapaKTePU3y€EThCS HEIHIMHMMY NTapaMeTPUYHUMU i CTPYKTYPHUMU

3aJIEXKHOCTSIMU 110 KaHaJslax KepyBaHHs i 30ypeHHs. [lokazaHo, 10 1po6oBi iHTerpasbHO-audepeHLilHI peryisaTopu



I03BOJISIOTh 3a6€3MeYNTH NOPSLOK acTaTu3My Bif 1.3 1o 1.7 Ta npunyctume nepeperysoBaHHs Big 2.5 10 5.0 % B

IIPOKOMY Jiana3oHi 30BHIIIHIX BIJINBIB.

2. The dissertation is devoted to solving problems of improving mathematical models of the cutting process on a
milling machine based on fractional integral calculus and the development of an automated control system with a
limitation of cutting power in static and dynamic modes. Control systems with a fractional order provide better
dynamic and static indicators for many technical objects in comparison with systems with integer order of
astaticism. Based on the analysis of Bode diagrams, transient processes and a modified criterion for quality
assessment, optimal relationships between parameters of the desired transfer function were obtained. Normalized
transition functions of closed-loop systems with the order of astaticism from 1 to 2 were presented with overload
less than 2...5 % on the basis of which parameters can be chosen and the controller structure determined. The
process of stabilizing cutting power was analyzed for a milling machine as the systems with nonlinear parametric
and structural dependencies in control and perturbation channels. It was shown that fractional integral-
differentiating controllers make it possible to provide the order of astaticism from 1.3 to 1.7 and permissible level of
overregulation in a wide range of external perturbing influences.
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