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[TinBuieHHs eHeproeeKTUBHOCTI Ta MPOAYKTUBHOCTI MPOIECIB MEXaHIYHOI
00poOKM Oe3mocepeHhO OB’ si3aHe 31 30€peKEHHSIM HABKOJIMIIIHHOTO CEpPEeOBHUIIA
Ta CKOPOYCHHSM CIIO)KMBAHHSI CHEPTETUYHUX PECYPCIB 1 € aKTyaIbHOO MPoOIEMOIO B
YMOBAaX Cy4acHOI €HepreTUYHOI MOJIITUKHU y CBITI Ta YKpaiHi.

3a oCHOBY T TaHOT pOOOTH B3ATO PE3yIbTaTU EKCIIEPUMEHTAILHUX JTOCIIHKCHb
[1] BmuBY pexuMiB OOpOOKM Ta THCKY B TIAPOCTATUYHUX OMOpax IIMUHAEISA
MPENU3IMHOTO0 TOKAPHOTO BEpCTaTa Ha HOTO TMOKAa3HWUKH eHeproedeKTUBHOCTI. B
SKOCTI TIapamMeTpy ONTUMI3aIlii B3ATO CIIOXMBAHHS €HEPrii CHUCTeMaMH MPHUBOJIB
BEpCTaTa, 110 BIAMOBITHO XapaKTepPU3y€e HOro eHeproeeKTUBHICTh. [ BUpIICHHS
3amay onTuMizaiii Oyma BHKOpHWCTaHa pPO3poOsieHa B poOoTi [2] maTemaTudHa
MOJIETIb, sIKa OMHCYE €HEPreTHYHE CIOKMBAaHHS MPHUBOJY TOJOBHOTO PyXy BepcTara
3QJIEKHO Bl PEKHUMIB O0OpOOKHM, CTaTMYHOrO JucOaaHcy OOEpTOBHX E€JIEMEHTIB
IIMTUHJEIBHOTO BY3Jia Ta TUCKY POOO0YOT PiHU B TIAPOCTATUYHHUX OTIOpaX IIMUAHICIIS

(puc.l).
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Puc. 1. Ctpykrypa onTumizariii mporecy MeXaHi4HOi 0OpoOKHM Ha BepcTaTi 3 TiAPOCTATUYHHUMH
onopamMu MIMUHACIIA

OCHOBHMIA 1HCTPYMEHT, SKAW BUKOPHUCTAHO MpPH ONTHUMI3AIll — MMOOyA0Ba
npodiniB 6axkanocTi (Desirability Profiles).
byno mnpoBeneHO MOpIBHSHHS OTPUMAHUX ONTUMAJIBHUX PEXKUMIB OOpOOKH

3pa3KiB-BUPOOIB 3 3HAYCHHSIMHU CEPEIHBhOI E Ta MaKCUMaIbHOI Emx CIIOKHUBAHO1
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€JIEKTPUYHOI €Heprii MPUBOAY TOJOBHOTO PyXy BepcTara, Ky 3a(ikcoOBaHO NpuU
BUKOHAHHI BCiX JIOCIIIB 3T1HO IMJIAHY €KCIIEPUMEHTY.
[TopiBHSHHS  MPOBOAMJIOCS  BIJHOCHO  CEPEAHIX 3HAYCHb  CIIOYKHUBAHHS

€IEKTPUYHOI €HEeprii Mpu XOJOCTHUX XoJaX FEx Ta Tpu pi3aHHl JJIs  BCIX
JOCTIDKYBAaHUX PEKUMIB OOPOOKH £ re: , @ TAKOK BIAHOCHO MAaKCHMAaJbHUX 3HAYCHb

E xcmay) Ta E rezmax) , AKi OYJIO OTPUMAHO MIPOTIATOM €KCIIEPUMEHTAIBHUX AOCIIIKEHb.
JlonaTkoBe TIOPiBHSAHHS MPOBOIMIIOCS BITHOCHO CEPEIHIX Ta MAaKCUMAJIbHUX 3HAYCHb
00’ eMy 3pi3yBaHOI0 MIapy Ta OCHOBHOTO Yacy o0pooku 7.

[TopiBHSIHHS TMOKa3HHMKIB TPOJYKTHUBHOCTI Mpolecy oOpoOKU 3pa3KiB-BHUPOOIB
MOKa3aJio, 110 ISl BCIX ONTUMI30BaHUX PEXUMIB pi3aHHS 00’ €M 3pi3yBaHoro mapy V

MaTepially € MEHIIMM 3a BIAMOBITHO cepenHe V Ta MakCUMajbHE 3HAYEHHS Vg,
OTpUMaHIi B pe3yJbTaTi eKCIIEPUMEHTY.

BceranoBieno, mo cepel OCHOBHHMX IIISXIB MiJBUIIEHHS €HEProeeKTUBHOCTI
poLecy MeXaHiuHOi 0OpOoOKH Ha TOKapHOMY BEpCTaTi 3 TAPOCTATUYHUMH OTIOPaMHU
MIMUHIES € MiHIMI3alig TUCKY B KapMaHax OIMOp, a TaKoX 30UIbLICHHS 00’ eMy
3pi3yBaHOTO Iapy Marepiaiay 3a paxyHOK BHOOpPY KOMOIHAIld peXuMiB 0OpOOKH.
EdextuBHUM crocoOOM MiABUIICHHS €HEProe(EeKTUBHOCTI MPOIECIB MEXaHIYHOT
00poOku € miaBuieHHS ofay. Lle cyTTeBo ckopouye ocHOBHMIA yac 00pooOku. [Ipote
BUKOPHCTAHHS TaKUX PEKUMIB MOXKIMBE y BUMAAKaX, KOJIH MapaMeTpy MIOPCTKOCTI
00p006IFOBaHOT MOBEPXHI HE HOCATH MPIOPUTETHOTO XapaKTepy.

3HIDKEHHS THCKY B KapMaHax TiJpOCTaTHYHOI OMOPH IIMUHIEIS 0e3MOCepeTHBO
BIUIMBAE HA KOPCTKICTh TEXHOJIOTIYHOT 0OpOOIIIOBAIbHOI CUCTEMH 1 TAKOXK MOKIIUBE
3a YMOB YOPHOBOi 0OpOOKH, KOJIM MapaMeTpu SIKOCTI 00poO0IeHOT MOBEPXHI MAIOTh
ApyTopsiiHUN xapakTep. B po6oTi moka3zaHo, 110 MOKJIMBICTh BapilOBaHHS BEIIMYMHU
TUCKY B TIAPOCTATUYHUX OMOpax INMUHAENHA € e()EKTHBHUM ILISXOM IiBUIICHHS
eHeproeekTUBHOCTI BepcTaTiB. [Ipyn MiHIMAIBHUX 3YCHIUISX Pi3aHHS HA YHCTOBUX
nepexoyiax 0OpoOKHU BIAMOBIAHO 3MEHILYEThCS €HEPrOCIMOKUBAHHS CUCTEM MPUBO/IIB
rOJIOBHOTO pyXy Ta MOJAad BepcTaTa. B TakoMy BHMMAAKy IMiJBULICHHS THUCKY B
TIPOCTaTUYHUX OMNOpax INMUHJAENA He OyAe CYTTEBO TMOTIPIIYBAaTH MOKA3HUKH
eHeproe(eKTUBHOCTI BepcTara.

B pesymbraTi mpoBeNEeHUX JOCHIIKEHb IMOKAa3aHO, IO 3aJICKHO B BUIY
00OpoOKHM, BEIMYMHH Ta XapaKTepy TEXHOJOTIYHMX HABAHTAKEHb MOXKYTh OyTH
BUKOPHUCTaH1 PEKUMHU PI3aHHS Ta €KCIUTyaTalllifH1 mapaMeTpH TiIpOCTaTUHYHUX OIOP
IIMUH/EIS, ONTUMI30BaH1 32 TOKa3HUKAMU €HEeproe(eKTUBHOCTI Ta MPOAYKTHUBHOCTI.
[le mo3BOIISIE 3MEHIITUTH €HEPTOCTIOKMBAHHS CHCTEM MPUBOJIB BepcTaTa MpH Pi3HUX
cxemax ontumizamii Ha 25...40 % Ta MOIABUINUTH NPOAYKTHUBHICTH OOPOOKH B

cepeaHboMy Ha 35...45 %.
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One of the requirements for modern industrial production is the ability to obtain
comprehensive information about the operation of technological equipment. In
particular, this applies to automatic technological equipment, which allows the
creation of automated production, for example, using intelligent systems [1, 2]. Thus,
a full-fledged monitoring of the state of the equipment is possible only on the basis of
the analysis of current dynamic signals, which characterize the complex of physical
phenomena and processes on a large scale [3, 4].

The author's studies of dynamic processes, which are characteristic of precision
processing equipment, have shown that it is the interaction of field structures of
technological objects that gives an understanding of the degree and gradations of
possible mechanical stresses in the mass of an object based on the TONTOR
technology [3, 5, 6]. However, the physical processes that characterize the state of
operating equipment are not limited to mechanical phenomena only. As shown in the
author's works, electromagnetic and acoustic phenomena most subtly respond to
changes in state.

Such studies make it possible to determine with high accuracy the critical
situations of the technological process, as well as predict their appearance in space-
time coordinates. There are also known works on the study of temperature and
electrical phenomena that characterize the state of the control object in real time [7].
Such a multichannel system to study thermodynamic processes in complex control
objects with distributed parameters is used.

However, the consideration and use of only one informative parameter can
introduce errors in information about the current processes and the state of the object.
In this case, the best method is to organize a multi-channel module, which consists of
a complex of sensors. These sensors to record technical parameters are designed.

It is this way of creating a complex of sensors that register signals that are
different in nature, which can provide a complex solution that is used by an
intelligent control system for automatic industrial production.

In contrast to the technical solution, which involves the use of a large number of
high-speed high-precision sensors located at various points object [7], we have
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