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HEPCHHEKTHUBU 3ACTOCYBAHHA ABTOMATHU30BAHOI'O
HNPOEKTYBAHHSA CUCTEM OYHULIEHHSA 3MAIITYBAJIBHO-
OXOJIOAKYBAJIbHUX PIJIMH

Anomayis. 3MantyBanbHO-0X0JI0/KyBanbH1 pimuau (30P) — TexHiuHI
pIAVHY, SK TMPAaBUIIO, CKJIaJHI 0araTOKOMIIOHEHTHI CHCTEMH, IPU3HAYCH] B
OCHOBHOMY [IJIi 3MalllyBaHHS ¥  OXOJIOJDKEHHS METal000pOOHUX
IHCTPYMEHTIB 1 JeTajeil, CIpUSIOTh 3HIKEHHIO 3HOCY I1HCTPYMEHTIB 1
MIJBUIIICHHIO TOYHOCTI 00poOJtoBaHUX JeTaned (y mpoieci oOpoOKu
MaTepiaiiB, OXOJOXKYIOUl PIIMHU BUKOHYIOTb, KpPIM TOTO, DS 1HIIHUX
GyHKLIA: 3MUBaIOTh A0pa3MBHUM MUJI 1 CTPYXKKY, 3aXHUIIAIOTH Bl KOPO3ii
00poO0JTIOBaH1 eTall, IHCTPYMEHT 1 00JaJHaHHS, MOKPALLYIOTh CaHITapHO-
TIri€EHIYHI YMOBH Tpaili). 3aCTOCOBYIOUM HOBI mporpecuBH1 cknaau 30P 1
CydacHi crocoOu iX mogaui (TiApo aepoAMHAMIYHI, HAMIPHO-CTPYMHUHHI,
CTYMIHYACTi), MOXHa 3HAYHO 3MEHIIUTH BUCOTY MIKPOPIBHOMIPHOCTEH
nuUTiyBaNbHOI MOBEPXHI B PE3yJIbTATI MOJIMIICHHS YMOB B3a€MOJIT 3epeH
UTQYyBaJILHOTO Kpyra 3 JETaJUli0, 3HWKEHHSI KOHTAKTHOI TeMIlepaTypHu B
30H1 nuTiyBaHHs, yCYHEeHHs BiOpartiii Tomio [1-3].

OpHi€0 3 OCHOBHUX MPUYHUH, 110 BIUIUBAIOTH HA SKICTh NUTI()OBAHUX
MOBEPXOHb JieTalli abo 3aroToBkH, € 3a0pynuenns 30P [3, 4]. 3abpyaHeHHs
MOKe BIOyBaTHCS TpH Mojadyi, 30epiranHi, 3ajduBIl iX B T1IPOCHUCTEMY,
eKCIUTyaTallli, a TakoX BHACIIAOK po3naay camoi piauHd. Jkepemamu
3a0pyIHEHHS] MOXXYTh OyTH: HeaOpa3WBHHI OcCaja - BiH 3a0WBa€ IIIJTUHU
GiapTpIB, KUCIOTH, IO PO3'igaloTh MOBEPXHIO TIAPOOOTaTHAHHS, IIJIaK
3acMivye PiAWHH, BOJIa eMYJIbI'Y€ 3MallyBalbHO-OXOJIOKYBAJbHI PIIUHH,
YacTKM MeETally € Karaji3aTopaMu pO3KJIaJaHHsS Ta OKHUCJICHHS; ITICOK
yTBOPIO€E abpa3ruBHE CEPETOBUIIIE.

B nanuii yac 3acTOCOBYIOTBCSI CIIOCOOM OYMILIEHHS, BApPTICTh SKHUX 1
BUTPATH Ha 0OCITYrOBYyBaHHS 0€3MEepEePBHO 3pOCTAIOThH y MIPY YCKIaAHEHHS
BEPCTATHOTO O0O0JIaJHAHHSA, TOSBU HOBUX MPOTPECMBHUX TEXHOJIOTIH,
30UTBIIIEHHST BUMOT SIKOCTI TPOJYKIIi, 10 BHUIyCKaeThcs. CTaOlIbHICTD
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yuctoTd 30P 3aneXuTh Bi HAAIMHOCTI pOOOTH MPUCTPOIB, K1 3A1HCHIOIOTDH
OUHMIICHHS PIAVHM BiJ HUTI(PYyBaIbHOTO HUIAMY.

ToMy axkTyaJabHUM 3aBAaHHSAM € BIIOCKOHAJICHHS MPOIIECIB OUMILECHHS
3a0pyHEHUX 3MAIlyBaJIbHO-0XOJOKYBAIBHUX PIJUH, a TAKOX pO3poOKa
CUCTEM 3 BUCOKHM CTYIIEHEM OYMILEHHSI.

Kntouogi cnosa: 3MaiyBaJibHO-0XOJIOMKYBaIbHI PIUHU, OUMILCHHS,
BiTHOBJICHHS, IPOEKTYBAHHS CUCTeMHU KepYBaHHS, cucTema
aBTOMAaTH30BaHOTO MPOEKTYBAHHSI.

Ilocmanosexka npobnremu. Bubip TEXHOJOTIYHOT CXEMU OYHIIEHHS Ta
perenepartiii 30P — oxHa 13 CkIagHUX Ta BIANOBIAANIBHUX omepalliid. [Tpu
IbOMY CIIiJT BpaxoByBaTH BCl (I3UKO-XIMIYHI Ta MIKpOOIOJIOTiYHI
0COOJIMBOCTI BOJHHUX €MYJIbCiH, a TaKOX MPABWJIBHO BUOPATH TOMABIITHI
HarnpsaMoK BukopuctanHa 30OP micist ouuIieHHs: 9u pereHepaiii, OCKUIbKU
11e BU3HAYa€ EKOHOMIYHI Ta MaTepiajabHi BUTPATH HA MIEBHUX omeparisx [5].

V cucremax ounieHHss 30P BHHaAXoAsATh HOBI, OLIBII €KOJIOTIYHI Ta
edeKTUBH1 CrIOCOOM BHUIANIEHHS 3a0pyNHEHb, 3'IBISIOTHCS HOBI MaTepiaiu
Ut (PUIBTPIB, YIOCKOHATIOETHCS HACOCHE OONaHAHHS, 3alipHa apMmaTypa,
tomio [5-8].

Opranizauisa ouniieHHss 30P Ha peMOHTHUX MIANPUEMCTBAX MOXKE
IIPOBOJIUTHUCH 32 IBOMA OCHOBHUMH HANPSIMKAMH:

—  IEHTpai30BaHE OYMINECHHS Ha BEIMKUX PEMOHTHHX 3aBOJaX Ta
peMoHTHUX lexaX. LlenTpanizoBanuii MyHKT pereHeparii 3ade3neqyeThes
BianpanpoBanuMu 30P, 1110 HaAXOAATh OE€3MOCEPEIHBO BiJl BEPCTATIB;

—  JeleHTpalli30BaHa (IHAMBiAyalbHA) perexepaiiis, 10
3IIMCHIOETHCS OE3MOCEPEIHBO HA BepCTaTaX PEMOHTHUX MMIITPUEMCTB.

Ha pucynky 1 mpeacTtaBieHO CXeMy LEHTPaJI30BAHOIO OYHUIIECHHS
30P. Cxema nependauae 2-CTYNEHEBY OUMCTKY IIJISIXOM BIJICTOIOBAHHSI Ta
drorarii.

Ha pucyaky 2 mpeacrtaBieHa cXema JICIICHTPATi30BAaHOTO
(irmuBigyansHOTO) OounteHHs: 30P.

[logo sKOCTi, KOHTPOJIO, JOCKOHAJIOCTI METOJIB OYHUIICHHS
[EHTpaIi30BaHa CUCTEMa Ma€ sIBHI MepeBaru nepes AeeHTpali30BaHo0.

OpnHak 1 cucTeMa Ma€ 1 CyTTEBI HEJONIKH, TaKi sIK HEOOX1IHICTh
TpaHcnoptyBanHs 30P, sk 3a0pyAHEHMX, TaKk 1 OYMILIEHUX, HAa 3HAYHI
BijicTadl. Takox 3a6pynHeHHs: 30P cCTOpOHHIMU JTOMIIIKAMH, HaIPUKIaI
KOHCHUCTEHUIMHUMH MacTHJIaMH, MUMHUMH MaTepiajlaMH TOIIO, YCKIIaIHIOE
OUMIIEHHS HABITh MPU BUKOPUCTAHHI METO1B INTMOOKOTO OUUILEHHS.

TexnonoriynuM  npouecoM ouuiieHHs 30P  Ha  peMOHTHHX
MiIPUEMCTBAX MOXKE KEpyBaTH CHCTeMa KepyBaHHs. Taka cuctema, 1o
peai3ye ONTHMAaJbHUI BapiaHT KepyBaHHS TMOBMHHA MaTH BJIACTHUBICTb
¢yHKIiiiHOCTI, TOOTO B IIOMYy 3a0e3ledyBaTH ONTUMAJIbHHUIA mepedir
npoiiecy abo pobOTy yCTAaHOBKHM B aBTOMAaTUYHOMY YU aBTOMATH30BaHOMY
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pEeXHMI i EKOHOMIYHY JOLLIBHICTb.
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1 — ropu3oHTaIBLHUN BIJCTIMHUK; 2 — HaIIpHUM Oak; 3 — Hacoc UIA
30P; 4 — npomixkaui 6ak; 5 — daotaTop; 6 —361pka A 30P micus doTartii;
7 — dutbTp; 8 — cucTeMa TpyOONPOBO/IiB.

Pucynok 1. Cxema nientpasnizoBanoro ouuiieHus 30P
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1 — mpuiiManbHuil citTyactuii (uibTp; 2 — Hacoc; 3,4 — MarHiTHi
bUIbTpH; 5 — MaHOMETP; 6 — pesie TUCKY; 7 — 3BOPOTHUH KJIaIaH.
Pucynok 2. Cxema iHauBigyansHOi cucteMu ounineHHs 30P

Ha cranmii npoexkTyBaHHS CHCTEMH KEpPYBAaHHS TEXHOJOTTYHUM
IOPOLECOM BAXKJIUBO MaTH MOXJIMBICTH CTBOPUTH CXEMY €JEKTPUUYHY
PUHLIUIIOBY, KA J1a€ HAMMOBHIIIE YSBICHHS PO CKJIaa 1 MPUHIIMUI poOOTH
1 BU3HA4a€ MOBHUM CKJIaJ TPUOOPIB, armapartiB 1 MPUCTPOIB (a TAKOXK 3B’ A3KIB
MK HUMH), [id [KuUX 3a0e3ledyye BHUpPIIIEHHS 3a/lad  KepyBaHHS,
peryaoBaHHs, 3aXUCTY, BUMIPIOBAHHS 1 CUTHAI3allli.
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Ile 3aBmaHHs BHUMarae 3acTOCYyBaHHS BY3JIOBUX €JIEMEHTIB CXEMH
IUIIXOM MiA00py CUIIOBOI Ta KOMYTaIliitHOi armapatypu. Bulip, sk mpaBuio,
3IIACHIOETHCS 32 33JaHUM HAa0OPOM MPHUIATHUX €JIEMEHTIB MPOMHCIOBOTO
BUPOOHMIITBA 1 THUIIOBUX CXeM. Benuka HOMEHKJIATypa I1CHYIOUYOTO
eJIEKTpOOOIaJHAaHH  37aTHa BHUPINIMTH MPAKTUYHO BCl  3aBJaHHSA
TEXHOJIOTIYHOTO MPOIECY BiTHOBJICHHS.

B nanuii yac OCHOBHUM MiIXOJ0M JI0 PO3POOKH CXEMH € Cy0'€KTUBHI
3HaHHS 1 JIOCBI TPOEKTYBaJIbHUKA, SKI 3aBXKIM XapaKTePU3YIOThCS
HE3aBEPIIEHICTIO 1 ()parMEeHTAPHICTIO, 110 BIUIMBAE Ha SIKICTh MMPOEKTOBAHOI
cuctremu. Tomy B mpoliieci po3poOKH BHUHUKAE HEOOXITHICTh MEPEBIPUTH
NPaBUIIbHICTh TPOEKTHUX PIIICHb.

Ananiz ocmannix oocniodcenb. OIHUM 13 NUISIXIB 3MIHH ICHYIOUUX
MIIXOIB IO PO3POOKH CHCTEMH KEpYBaHHS TEXHOJOTIYHUM IIPOILIECOM
ouniieHHs 30P € BUKOpUCTaHHS CHCTEM aBTOMAaTHU30BAHOTO MPOEKTYBAHHS
(CAITP). CAIIP mnporpamu mjii €HEPreTUKIB 3aliMarOTh 0OCOOJIMBE
CTaHOBHUIIIE CEPE]I IHIIIUX MPOIYKTIB, OCKIJIBKU MPEICTABISIOTH TPOTPECUBHI
IHIyCTpialibHI TEXHOJIOTiI, Oe3mocepelHb0 CIPSMOBaHI Ha HAMOUIBII
CTpaTeriyHi rajry3i BUpoOHUIITBA [9].

3acToCyBaHHS KOMIUIEKCHUX CUCTEM aBTOMAaTHU3allll 3 BAKOPUCTAHHIM
Cy4acHOi OOYMCIIOBAJIBHOI TEXHIKM 3HAYHO TMIJABUINYE €(PEKTUBHICTh
IPOEKTYBAHHS OYHMCHMX CHCTEM, MIHIMI3y€e€ HMOBIPHICTb BUHUKHEHHS
PI3HOMAHITHUX aBAPIMHUX CUTYAILIii.

Ha cporoanimHiii AeHb JOCUTH 0Oarato MPOMO3UILIN MPOrpamMHOTO
3abesneueHdss CAIIP Big pi3HUX pO3pOOHMKIB, SIKE JO3BOJSE 1HKEHEpaM
BUPIIIIYBATH K JOCUTH 3arajibHi, TaK 1 crerianizoBani 3apaanus [ 10]. CAITP
3laTHI peajli3yBaTH TEXHOJIOTII0 HACKPI3HOTO IMKJIY MIJATOTOBKH Ta
BUTOTOBJICHHS CKJIQIHUX MTPOMUCIOBUX KOHCTPYKIIIH, CKJIaaHHs KPECICHb
Ta IHIIOI CYHpOBIAHOT JOKyMmeHTamii. barato mnporpam BKIIOYAIOThH
pI3HOMaHITHY 0a3y, rOTOBI MakKeTH, SIKi MOTPIOHO JMIlIEe JOTOBHUTH. Y Cl
€JIEMEHTH, 1110 3HAXOAAThCs y 010110TeI1, BiAMOBINat0Th cTanaapTam €ECKJI.

Bukopucranas HaWCKIAIHIIIMX CHUCTEM HE 3aBXKJU JOIUILHO 4Yepe3
BUCOKI BHMOTH J0 I1H(pOpMamiifHUX pecypciB HEOOXIAHMX g IX
¢yukionyBanHsa. ToMy icHye Oarato CHCTEM HHU3BKOTO pIBHSA, SKI
BUKOHYIOTh OIEpallii, 0 HaJeKaTh J0 MPOIECY PO3POOKH.

Dopmyniosanns memu cmammi. MeETOI0 CTAaTTl € BHU3HAYCHHS
MOKJIMBOCTEH  TMPOEKTYBAaHHS  CHCTEM  OYMILIEHHS  3a0pyaHEHHX
3MAITYBaJbHO-0X0IOKYBATBHUX PIIMH 3 BUKOPUCTAHHSM IPOTPAMHOTO
3a0€3Me4YeHHs] CUCTEM aBTOMATU30BaHOTO TPOEKTYBAHHS.

Ocnoena wacmuna. Cumynsatop PC_SIMU e oxHi€ero 3 HaltO1IbIII 4acTO
BUKOPUCTOBYBAHUX TEXHIYHUMH (HaxiBLSIMU Mporpam JUisi MOJIETIOBaHHS
pPI3HUX TEXHOJOTIYHUX mpoleciB. KpiM MOXIMBOCTI MOJEIIOBaTH
CJICKTPUYHI Ta EJICKTPOMEXaHIYHI CXEMH, ICHYIOTh Pi3HI €JIEMEHTH s
CTBOPEHHS TIPOCTOTO JBOBUMIPHOTO TIPOIIECY.
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PI/ICYHI.LI(.)K 3. Cumyastop PC_SIMU

[Iporpama 103BOJIIE CHOPOEKTYBATH MPOMUCIOBY YCTaHOBKY, SIKa
BKJIIOUYAE BEJIUKY KIJIBKICTh €JIEMEHTIB, SIK €JIEKTPUYHHX, TaK 1 MEXaHIUHUX 1
HAaBITh MHEBMATUYHUX, JIJIS1 TOBHOTO MOJIEITIOBAaHHS MMPOCTUX MPOMUCIIOBUX
mpoIieciB. Y mporpami € KiJibka 00’ €KTIB, sIK1 BJ)K€ HaJIAIITOBaH1 paHiIle, J1JIs
I[bOT'O MPOCTO MOTPIOHO 3BEPHYTHUCS IO BXO]11B/BUXO/IIB.

Jleski eneMeHTH, SKi MOXJIMBO BKJIIOUHMTH, II€ MEpeMHUKadi, KHOMKH,
CEeJIEKTOPH, KJIaBlaTypH, MOMEPEIHI CEIECKTOPH, KIHIIEBI BUMHUKAY1, TaTYUKH
HaOMKeHHs, 1H(padepBOHI Oap’epu, CBITJIOMIONU, AWCIUIC], JIBUTYHH,
KOHBEEPH1 CTPIYKH, LIWJIIHJPU a00 OYHKEpHU AJIs PIJIMH 1 TBEPAUX PEUOBUH,
Tpyou tomo. [1[o6 BuOpatH 006'€eKT, TPOCTO HEOOXITHO AKTHUBYBATH
BIJIIIOBIIHY KHOTIKY Ha IaHel IHCTPYMEHTIB 1 pO3MICTUTh HOT0 B poOoUiii
oOnacri.

J11s1 3aBepILICHHS KPECICHHS IS MOJEIIOBaHHS JOCTYIIHI TaKi 00’ €KTH
KPECIICHHS, SIK JIiHIi, NPSAMOKYTHHUKH, €JIIICH TOIIO. SIKI HE MOJKHA
PO3IMIISIIATU K BXOU/BUXOAU. MeTa ToJiArae B TOMY, 1100 BKITIOYUTH JESIKI
esieMeHTapHi rpadiudi GyHKIT 1715 TOKPAIeHHs 30BHIIITHROTO BUTIISTY.

[Iporpamue 3abe3neuennss CADe SIMU [11] npusnauene st
NPOEKTYBaHHS Ta MojentoBaHHs enekTpuuHux ki, CADe SIMU — ne
Jy’Ke JIerKe mporpamue 3adesneueHHs (01m3pko 5 MB), 31aTHE iMITyBaTH
CJIICKTPUYHI CXEMHU KepyBaHHS, K1 MOJKHA 3alpOrpaMyBaTH Il BAKOHAHHS
PI3HOMAHITHUX 3aBJaHb aBTOMAaTH3allli, HaJAlITOBAaHUX BIAMOBIIHO [0
nOTpPed TEXHOJIOTIYHOTO MPOIIECY.

Buxopucranuss CADE SIMU cnimbHo 3 PC _SIMU  no3Boiisie
PO3UIUPUTH MOMKIJIMBOCTI MOJCIIOBAHHSA, JI€ TEXHIYHI €JIEMEHTH MOXYTh
B3a€EMO/IIATH 31 CXEMOIO KEPYBAHHSI.
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Pucynok 4. CADE_SIMU cninsno 3 PC_SIMU

Bucnosku.  Yepe3  BIACYTHICTb  Cy4yaCHHMX  TEXHOJIOTIH Y
TEXHOJOTIYHOMY MpOLIECl PEMOHTY JeTaliell aBTOMOOUIS MiANPUEMCTBA
BIICTAIOTh Y CBOEMY pO3BUTKY Ta CTalOTh HE3JATHUMH BHITYCKATU
KOHKYPEHTOCIPOMOKHY MPOIYKIHIO.

VYV Takiii curyamii OJHUM 13 HaWOLIbII e(QEKTUBHUX HaIpPsMiB
YIOCKOHAJICHHSI TPOLIECIB  OYMIIEHHS 3a0pyAHEHUX 3MAIIyBaJbHO-
OXOJIOJDKYBAIBHUX PiJTUH, a TAKOXK PO3POOKA CUCTEM 3 BUCOKHM CTYIICHEM
OUMILICHHS € BIpoBaKeHHs cydyacHux CAIIP.

Ha mincraBi npoBeAeHOro aHaiizy MOXHa cOpMyBaTH MEPCHEKTUBU
BUKOpUCTaHHA mnporpamHoro 3abesnedeHHss CADE SIMU cninbHO 3
PC SIMU nns BupitieHHs 3aBJaHb YOCKOHAJIEHHSI CUCTEM OYMIIICHHS.
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V. Hulevskyi, Y. Postol, O. Kovalev, V. Myhulia
Dmytro Motornyi Tavria state agrotechnological university

PROSPECTS FOR THE APPLICATION OF AUTOMATED DESIGN OF
LUBRICATING-COOLING FLUIDS CLEANING SYSTEMS

Summary
Lubricating-cooling fluids (LCF) are technical fluids, as a rule, complex multi-
component systems, designed mainly for lubrication and cooling of metalworking tools
and parts, contribute to reducing tool wear and increasing the accuracy of processed parts
(in the process of processing materials, coolants perform, in addition to in addition, a
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number of other functions: wash away abrasive dust and shavings, protect processed
parts, tools and equipment from corrosion, improve sanitary and hygienic working
conditions). Using new progressive compositions of lubricating and cooling liquids and
modern methods of their supply (hydro-aerodynamic, pressure-jet, stepped), it is possible
to significantly reduce the height of micro-uniformities of the polished surface as a result
of improving the conditions of interaction between the grains of the grinding wheel and
the part, reducing the contact temperature in the grinding zone, eliminating vibrations,
etc.

It is known that great difficulties arise in the abrasive treatment of parts restored by
surfacing, spraying, and other metal surfacing methods. These difficulties are due to the
uneven allowances, the instability of the properties of the deposited metal and other
factors that worsen the working conditions of the abrasive tool. At the same time, one of
the main reasons affecting the quality of the restored surfaces of the part is the level of
contamination of of lubricating and cutting fluid with mechanical impurities. One of the
main reasons affecting the quality of polished surfaces of a part or workpiece is the
contamination of lubricating and cooling fluids.

Contamination can occur during supply, storage, pouring them into the hydraulic
system, operation, as well as due to the breakdown of the liquid itself. The sources of
pollution can be: non-abrasive sediment - it clogs filter slots, acids that corrode the surface
of hydraulic equipment, slag clogs fluids, water emulsifies lubricating and cooling fluids,
metal particles are catalysts for decomposition and oxidation; sand forms an abrasive
environment.

The stability of the purity of lubricating and cooling fluids depends on the reliability
of cleaners that clean the fluid from grinding sediment. Currently, cleaning methods are
used, the cost of which and maintenance costs are continuously increasing as machine
equipment becomes more complicated, new advanced technologies appear, and the
requirements for the quality of manufactured products increase.

Therefore, it is urgent to improve the processes of cleaning contaminated
lubricating and cooling liquids, as well as to develop systems with a high degree of
cleaning.

Key words: lubricating-cooling fluids, cleaning, restoration, control system design,
automated design system
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