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2. Suboptimal nonlinear control of cutting force stabilization system electrodrive under metal processing

Pedepar:

1. Incepralis NpUCBAYEHA IUTAHHSIM PO3POOKU Ta AOCJIIPKEHHS HEJIiHIHHUX CyOONTUMAaIbHUX AITOPUTMIB
KepyBaHH$ €JIEKTPOIIPMBO/IOM CUCTEMU CTabii3alii 3ycuss pisaHHs IpU METano00pooLLi, a TAKO>K CTBOPEHHIO Ha
iXHill OCHOBI cCTeM KepyBaHHS, 10 3a0€3I1e4Yy0Th BUCOKY IIPOYKTUBHICTb 00JIaJHAHHS Ta SIKICTh OOPOOKHU
neranei. Po3pobsieHa yTouyHeHa MaTeEMaTUYHA MOJIeJIb KOHTYPY CTabisisalii 3ycniss pisaHHs 3 BpaxXyBaHHSIM
iHepLiTHOCTI IIpoLeCy pi3aHHS, HASBHOCTI 3a30PiB Ta NPY>KHOCTI y MEXaHIYHIN ITepenadi, 3a30py y HaIlpaBJIS04uX,
IIPY>KHOCTI CyNopTa, 0OMeXXEHHS Ha KePYBaHHS, a TAKOXK 30BHIIIHIX 30ypeHb KOJIMBAJIbHOIO XapakTepy. Bupimena
33/laya aHaJiTUYHOTO KOHCTPYIOBAHHS HEJIiHITHOTO CyOONTMMAJIbHOTO PEryJssiTopa KOHTYPY cTabisnizallii 3ycuis
pi3aHHsS METOOM AMHAMIYHOIO IIPOTrPaMyBaHHs 6€3 BpaxyBaHHSI 30BHIllIHIX 30ypeHb. CUHTE30BaH HEJIiHINHNUN
CcyOONTUMaJIbHUN 3aKOH KEPYBaHHS 3 ypaXyBaHHSM 30BHIIIHIX 30ypeHb MeTOIOM Aiizekca - bessimaHa 3

BUKOPHMCTaHHSIM KOHIIEIIii METONly "3aHypEeHHS" IIpU irpoBiii IOCTaHOBL 3a1ay4i. PeanizoBaHa eKClIepUMEHTAJIbHA



crucrtemMa cTabinizanii 3ycuns pisanHs Ha ocHOBi PCI - niiaT, 3a JOMOMOTOI0 SIKOi BUKOHAHO TECTYBaHHS

OTPMMAHOTO HEJIiHIIHOro Cy60NTUMAJIbHOTO 3aKOHY KEPYBaHHSI.

2. The thesis is dedicated to development and investigation of nonlinear suboptimal control algorithms of cutting
force stabilization system electrodrive under metal processing and control system creation on the basis of it,
which provide high equipment productivity and quality of detail processing. Refined mathematic model of cutting
force stabilization loop taking into account cutting process lag, existing of clearances and elasticity at mechanical
transmission, clearance at slideways, support elasticity, restriction under control and oscillatory external
disturbances is developed. The problem of analytical design of nonlinear suboptimal regulator of control system
stabilization by dynamic programming method without considering of external disturbances is decided. Nonlinear
suboptimal control law of cutting force stabilization loop electrodrive is synthesized by dynamic programming
method using conception of "immersion" method under game problem. Experimental system of cutting force
stabilization system on the basis of PCI - cards, which allows the experimental investigation of the synthesized
nonlinear suboptimal control law.
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