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The development of design theory and testing the multi dimensional machine tools
and machines with the mechatronic rods structures and their control systems
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The development of the dynamics theory of a multi coordinate machine tools and
machines based on fuzzy sets and neural networks with the implementation of
innovative methods of machining the workpieces
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(yxp.)

Po3pobnena HoBa Teopis ITUHAMIKM 0araTOKOOPAMHATHMX BEpPCTATIB Ta MallMH Ha 0asi
HEYITKUX MHOXXMH 3 BHUKOPHUCTaHHAM HEMPOHHUX MepeX s OOUYMCIIOBAJIBHHUX MpOLEAyp i3
pearizaii€ero NMPUHLIMIIOBO HOBUX METOAIB OOpPOOKHM JeTaneil, sSiki OCHOBaHI Ha BHUKOPHUCTaHHI
0COOIMBOCTEH JMHAMIYHUX MPOLECIB MEXaHIYHOI 0OPOOKH.

Teopis Ga3yeTbcsi Ha OMMCI IHEPUIHHUX BIACTUBOCTEH €NEMEHTIB 0araTOKOOPAWHATHHUX
CHCTEM IIPOCTOPOBOTO PYyXy TEH30paMHM iHepIii i3 HEYITKO BU3HAYEHUMH (PO3MUTHMH, Fuzzy)
KOMIIOHEHTaMH 3 BIANOBIAHUMHU (YHKLISIMU TMpUHANEXKHOCTI. [Ipu mpomMy 3acTocoBaHi aaUTHUBHI
MaTeMaTU4HI MOJENI Yy BUTJISAAL AU(EpeHIiaIbHUX PIBHSHb HECKIHUEHHOTO MOPSAKY 13 HEYITKO
BHU3HAYCHUMH KOe(illiEHTaMU Ta CTOXACTUYHI MaTPHIIl 3MiHHOT pO3MipHOCTI.

Jns  3abe3neueHHs HEOOXITHMX JAMHAMIYHUX XapaKTEPUCTHK MEXaTPOHHUX CHCTEM
KepyBaHHS 3alIPONOHOBAHI €()eKTUBHI 00UMCIIOBAJIbHI MIPOIIEypH Ha OCHOBI IITYYHUX HEUPOHHHUX
MEpex, a ONTUMI3allisl MPOLECIB KepyBaHHA 31iICHEHA HA OCHOBI HEUITKUX aJITOPUTMIB.
3anporoHoBaHa TEOpis AWHAMIKK 0araTOKOOPJMHATHUX BEPCTATIB € OCHOBOIO IIJICHANPABICHUX
3MIH JUHAMIYHHX BJIACTUBOCTEH O0araTOKOOpAMHATHUX BEPCTATiB Ta MAIIMH 1 OOTPYHTOBYE
MPUHIIUIIOBO HOBI METOAM OOpOOKM aeranell i3 BiOpalifHUMHM PE30HAHCHUMHU 1 BUMYIICHUMHU
30y KEHHSIMHU KOJIMBAHb 3aTOTOBKH.

(poc.)

Pazpaborana HOBasi Teopus IAMHAMUKHA MHOTOKOOPAMHATHBIX CTAaHKOB M MallMH Ha 0ase
HEYETKUX MHOXECTB C HCIOJIb30BAHWEM HEHPOHHBIX CETEH IS BBIYUCIUTEIBHBIX MPOILEIyp C
peanuzanyeil NPUHIUINHMAIBHO HOBBIX METOJOB 00pabOTKM  JeTajeil, OCHOBaHHas Ha
UCTIOJIb30BAHUU OCOOCHHOCTEN IMHAMHUYECKUX MPOIIECCOB MEXaHUYECKONH 00pabOTKH.

Teopust GazupyeTcs Ha ONMUCAHUU WHEPLUOHHBIX CBOMCTB 3JI€MEHTOB MHOTOKOOPIMHATHBIX
CHCTEM TPOCTPAHCTBEHHOTO JIBWXKCHUS TEH30paMHU MHEPIUH C HEYETKO OIpeIeICHHBIMU
(pa3MbIThiMU, Fuzzy) KOMIOOHEHTaMH C COOTBETCTBYIOIIUMH (DYHKIHMSIMU NpUHAIe)KHOCTH. [lpn
3TOM, MMPUMEHEHBI aIUTUBHBIC MaTeMaTHYECKHEe MOJIENIN B BUJE TU(PEpeHIINATbHBIX ypaBHEHUN



0ECKOHEUHOT0 MOpsAKa C HEYETKO ONpeeIEHHBIMU KOA((UIIMEHTaMHI U CTOXaCTUYECKHE MaTPHUIIBI
MIEPEMEHHON Pa3MEPHOCTH.

Hns obecrieueHUs] HEOOXOAMMBIX IHHAMUYECKHUX XapPaKTEPUCTHK MEXaTPOHHBIX CHUCTEM
yTpaBJIeHUS NpeIoKeHbl 3 (EKTUBHBIC BEIYUCIUTENbHBIC IPOIIETYypPhl HA OCHOBE MCKYCCTBEHHBIX
HEHpPOHHBIX CeTel, a ONTHUMM3ALKs MPOIECCOB YIPABICHUS OCYIIECTBICHA HAa OCHOBE HEUYETKHX
QJITOPUTMOB.

[IpennoxxenHast TeopHust AMHAMUKMA MHOTOKOOPJMHATHBIX CTAHKOB SBJISIETCS OCHOBOM
IeJICHAPABICHHBIX U3MEHEHUH TMHAMUYECKIX CBOWCTB MHOTOKOOPIMHATHBIX CTAHKOB U MAIIIMH U
00OCHOBBIBACT NPUHIMIHAIGHO HOBBIE METOABl 00paboTKM jeTasiell ¢ BHOPAMOHHBIMU
PE30HAHCHBIMH U BBIHYKJICHHBIMH BO30YXK/ICHUSAMH KOJI€OaHUH 3arOTOBKH.

(anra.)

A new dynamics theory of multi coordinate machine tool and machines based on fuzzy sets
using neural networks to implement computational procedures with the implementation of
innovative methods of machining, which are based on using the features of dynamic processes of
machining was developed.

The theory is based on the description of inertial properties of the elements of multi
coordinate systems for spatial movement by the means of inertia tensor with not clearly defined
(blurred, Fuzzy) components with the corresponding functions of correspondence. The additive
mathematical models in the form of differential equations of infinite order with not clearly defined
matrix coefficients and stochastic variable dimension matrixes were applied.

To provide the required dynamic characteristics of the proposed mechatronic control systems the
effective computational procedures based on the artificial neural networks, and the control process
optimization is based on fuzzy algorithms.

The proposed dynamics theory of multi coordinate machine tools is the basis of the
purposeful changes of dynamic properties of a multi coordinate machine tools and machines and
justifies the entirely new methods of machining with vibrational resonance and forced oscillations
of workpiece.
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[Moka3zHukM mpoAyKUii y BHUINIAAI OaraTOKOOPAMHATHHX BEPCTATIB 3 MEXaTPOHHUMH
CTPM)KHEBUMH CTPYKTypamMH Habarato BHIIl HDK Yy HasJBHUX BEpPCTaTiB 10 BiJHOIICHHI
MatepianioeMHocti (B 20 1 Oinplne pasiB) HpW BIAMOBIAHOMY 3HIDKEHHI Macu oOnagHaHHA. Lle
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Teopis auHaMiku 0araTOKOOPAMHATHHX BEPCTAaTiB Ta MAaIIMH Ha 0a3i HEWITKMX MHOXHH 1
HEHPOHHUX Mepex 13 peasi3alli€lo MPUHIMIIOBO HOBUX METOJIB 0OpoOKM neTaneil Oyae crpusTu
PO3BUTKY MAIIMHOOYAIBHOI Tamy3i YkpaiHu. MoiMBe BHUKOPUCTaHHA pPO3pO0JIeHOi Teopii
JMHAMIKM 0araTOKOOPJMHATHUX BEpPCTATIB 1 MAIIMH y rajly3eBoMy MamnHoOyayBaHHI. Lle mactb
MOJKJIMBICTh CYTT€BO BJOCKOHAJIUTH PSAJ MAIIMH, B TOMY YHCJI MAIlWH 1 IPUCTPOIB MOJBIHHOTO
npusHadeHHs. [lnanyerscss po3poOUTH HOBI 0araToOKOOpAMHATHI MOOUIBHI CUCTEMHU IS pOOOTH 3
HeOe3NeUYHUMU 00’ EKTaMU.
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Po3po6ieHo Ta BUTOTOBIEHO OCIITHUHN 3pa30K BepcTaTa 3 mapajieIbHUMU KiHEMaTHYHUMU
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