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OPIAHM3AIIMA CUCTEMBI MOHUTOPHUHT A
TEXHOJIOI'MYECKOI'O MIPOIECCA YUCTOBOI'O IIVIN®OBAHUA

Y cmammi posenawyma cmpykmypa cucmemu MOHIMOPUHZY MEXHONO02IYHO20 npoyecy
WNiQYBaHHA HA OCHOGI AHANI3y OUHAMIKU 3MIHU BUXIOHUX NepeMIHHUX | napamempie CmMawy
mexnono2iunol  cucmemu.  3anpononogano  aneopumm  06poOKu  IHGOpMAYIUHUX  NOMOKIE |
BUCOKOCHEKMUBHO20  YNPAGNIHHA HA  OCHOBI MOHIMOPUHZY NPOYECOM  KPY2l020  306HIUHBLOLO
winigpysansi.

B cmamve paccmompena cmpykmypa cucmembl MOHUMOPUHA MEXHOIO2UYECKO20 Npoyecca
WAUGOosaHUs HA OCHOBe AHANU3A OUHAMUKU USMEHEHUs GbIXOOHLIX NepeMeHHbIX U Napamempos
coCmosiHUs  mexHono2udeckou cucmemsl. I[Ipeonosicen ancopumm 06pabomku  UHGOPMAYUOHHBIX
NOMOKO8 U  BbICOKOIPHEKMUBHO20 YNpaeieHus. HA OCHOBe MOHUMOPUHSA NPOYECCOM Kpy2ilo20
HAPYIICHOLO WAUPDOBAHUSL.

The article describes the structure of the system of monitoring the process of grinding on the
basis of analysis of the dynamics of change of the output variables and parameters of the state of the
technological system. Proposed algorithm for processing of information flows and highly efficient
management on the basis of the monitoring process round outer grinding.

XapaKTepUCTUKOW COBPEMEHHOTO MAIIMHOCTPOUTEIHHOTO IPOU3BOICTBA
ABJACTCA CYIIECTBEHHOC IIOBBIIICHUE Tpe6013aH1/1171 K Kad4e€CTBY M TOYHOCTH
W3TOTOBJICHHBIX JeTae. YTo B CBo0 ouepeab TpebOyeT OCHAIIEHUS
MeTauI000pabdaThIBAIOIINX  CTAHKOB  BBICOKO3(D()EKTHBHBIMU  YIPABJISIEMBIMA
NPUBOAAMH, CIEHHUAIBHBIME MH(OOPMALMOHHBIMA CHCTEMaMH W JIPYTUMH
(YHKIMOHAJIBHBIMH ~ YCTPOMCTBAMH € YIYYLIEHHBIMH  TEXHHYECKHUMH
XapaKTepUCTHKAMHU.

Ha omepammsax Kpyrioro HapyXHOrO HIIM(OBAHUS, KOTOpOE SBIISETCS
Hanbosiee MIMPOKO PACIpPOCTPAHCHHBIM METOAOM OKOHYAaTeNIbHOH 00paboTKH,
OJITHUM U3 HaHpaBJ’IeHI/If/'I obecredyeHnss KauyecTBa M3rOTOBJICHMS ;:[eTaneﬁ SABJIACTCA
MPUMEHEHHE CHCTEMBl MOHMTOpPHHTA IIPOILIeCcCa Pe3aHUs] M TEXHOJIOTHYECKOTO
00opynoBaHUS.

MOHHTOPHHT TEXHOJIOTHYECKOTO TIpoliecca, 00beUHACT B cedOe THarHOCTHKY,
HICHTU(QHUKALNIO, MPOTHO3UPOBAHWE U YIPABICHHE COCTOSHHUEM TEXHHYECKOH
CHCTEMOW Ha OCHOBE aHAJIMW3a MOJYYCHHOH WH(pOpManWu, a Tak K€ IpPUHITHE
pelieHus o BBeIeHUH KoppekuuH [1].

CymecTByeT  MHOXECTBO  METOJOB, JUArHOCTUKH U YIPaBJICHUS
o0ecreynBaOIMX MaKCUMaIbHYIO POU3BOANTEIBHOCTh 00paO0TKH TIOBEPXHOCTH
npu TpedyeMoM KadecTBe H3roTOBJICHHs aeTainu. OJHAKO JaHHBIE METOJIbl He

© 2.9. Azvbaee, 2014

190



ISSN 2078-7677. Bucoki mexnonozii ¢ mawunooydyeanni, 2014, eunyck 1 (24)

MOTYT OOECIEUYHNTh IIOJIHOE HWCIOIh30BaHHE BO3MOXKHOCTEH 00OpyIOBaHUS C
MPOTPAMMHBIM YIIpaBIEHHEM, TaK KaK HE IMMOJHOCTHIO YYUTHIBAIOT (PaKTHUECKOE
COCTOSIHUE TEXHOJOTHMYECKOW CHCTEMBI, WM YaCTHYHO OTPAKalOT H3MEHEHHE
MapaMeTPOB CUCTEMBI C OOJBIINM 3aIa3IbIBAHAEM.

MOHHTOPHHT TEXHOJIOTHYECKOTO IIpoIlecca OXBAaThIBACT OOOpYZOBaHHE,
nporecc 00pabOTKH W U3TOTABIMBaEMEbIe JeTald (10 u mocie o0padoTkn) [2].

HecmoTps Ha 3HauuTenbHBIH O00BEM W3BECTHBIX paboT B obmactu
MOHHTOPHHI'A, CYIIECTBYIOLIHE METO/bI HE TOJHOCTBIO YYUTHIBAIOT OCOOEHHOCTH
TEXHOJIOTHYECKOTO Ipoliecca NUTH(OBaHUs. JTO CBSA3aHO C OONBIINM BIMSHUEM Ha
NPOU3BOJUTENEHOCTh W KAauecTBO IAapaMETPOB TEXHOJOTHYECKOH CHUCTEMBI,
M3MEHSIOIIMXCS B Ipoliecce 00paboTKH.

Jdns  noctpoenuss 3((GEKTHBHOW CHUCTEMBI MOHHUTOPHHIa HEO00XOIUMO
pa3paboTaTh HayYHOe OOOCHOBaHHWE TEXHHUYSCKHUX PEIICHUH W METOHOJIOTHIO
CUCTEMBI U IPHHIUTHI €€ (YYHKITMOHHPOBAHUS.

[Ipr mpoeKTHPOBaHNH aBTOMATH3MPOBAHHBIX CHCTEM IOJDKHBI YUUTHIBATHCS
0CcOoOEHHOCTH onepanuii 00paboTKu pezanueM [3]:

1. Mertammopexynme CHUCTEMBI PadOTalOT B IUKIHYECKOM pEXHME, MpH
00paboTKe KaXIOW HOBOW 3arOTOBKM CHCTEMa BO3BPAIIACTCS B COCTOSHHE,
61M3K0€ K Ha4aJbHOMY.

2. Habmomaercs TecHas CBSI3b BBIXOJHBIX IIEPEMEHHBIX C BXOJIHBIMH
NEepEeMEHHBIMHU, AJITOPUTMOM YIPpAaBJICHHsS M MapaMeTpamMH TEXHOJOIMYeCKOM
cucrteMbl. [lapamerphl KadyecTBa [eTalM 3aBUCIAT HE TOJNBKO OT YCJIOBHU
BBITIOJTHEHUSI 3aKTIOUUTEILHOM YacTH MPoIecca, HO M BCETO MUKIIa 00pabOTKH.

3. Ha mnpomecc o00paboTKM OKa3bIBaeT BO3JCHCTBHE OOJBIIOE YHUCIIO
BO3MYIIAOMINX (PAKTOPOB, YTO HApymaeT (YHKIHOHAJBHBIC CBS3M BBIXOIHBIX
MEPEMEHHBIX C BXOJHBIMH, a TaKKe MapaMeTpaMH TeXHOJIOTHIECKON CHCTEMEI.

4. B mpomecce pe3aHHS ~ HM3MEHSAIOTCS  HE  TOJBKO  TapameTphl
oOpabaTpIBacMO# JeTany, HO W TEXHOJOTHYECKOW cHCTeMHBl. [Ipum o00paboTke
Ka)XJT0 HOBO 3ar0TOBKHM CHCTEMa MPUOOpETaeT HOBOE HCXOIHOE COCTOSIHHE.

Kak mpaBmiio, yuuThIBatOTCs TIEpPBBIE TP OCOOEHHOCTH OTepanii 00paboTKH
pe3aHHeM U HEIOCTATOYHO BHUMAHHS Y/ENSETCS 4YeTBEPTOH OCOOEHHOCTH.
V3meHeHus e napaMeTpoB COCTOSIHUSI CHCTEMBI MOTYT OBITh CTOJIb 3HAYUTEIIBHBI,
YTO THPU 00pabOTKe HEKOTOPOH j-i 3arOTOBKM OHA CTAHOBUTCS HE B COCTOSHHH
BBITIOJIHATH CBOE CIIy)KeOHOE Ha3HaueHHe U TpeOyeT pecTaBpaluy Wik 3aMeHbI.

HWccnenoBanms, mpoBeaeHHBIE B paboTe [4] MOKa3BIBAIOT, YTO NP W3MEHEHUN
BEKTOpa IMAapaMETPOB COCTOSIHUS TEXHOJIOTHYECKOW CHCTEMBI HE TOJIBKO
U3MEHSIOTCS YUCIICHHBIC 3HAYCHHS BBIXOJHBIX MEPEMCHHBIX, HO B OOIIEM Cirydae
MOXET W3MCHHTHCS H (YHKIHOHAN, OTPaKalIUi 3aKOH MpeoOpa3oBaHUs
napamMeTpoB 00beKTa. PYKOBOJCTBYSICH CTpaTeTHMell ONTHUMAIBHOTO YIPABJICHUS,
9TO 03HAYaeT, YTO AITOPHUTM H3MEHCHHS YIPABISIONINX BO3ICHCTBUI IOJKCH
KOPPEKTHPOBATHCS IS KAXKIOTO j-TO MUKJIAa pabOThl CUCTEMBI. TakuM o0pa3om,
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IIPU TIPOCKTHPOBAHWM ABTOMATHU3MPOBAHHBIX CHCTEM CTAHOBHTCA AaKTyaJbHOU
3aJaya MOHHMTOPHHTA, T.6. AMArHOCTHKA M YIPABJICHHS HAa OCHOBE IHHAMHKH
W3MCHEHHS BBIXOJHBIX MEPEMEHHBIX M NMapaMETPOB COCTOSHUS TEXHOJIOTHYECKOH
CHCTEMBL.

CucteMbl MOHHTOPHHTA IO XapakTepy NPUMEHAEMON HH(GOPMAIMHA MOXKHO
pa3leNuTh Ha HCIONB3YIONINE alpHOPHYIO, TEKYLIYI0 H arnoCTepHopHylo. [lpn
9TOM BO3MOXXHBI 1 KOMOMHUPOBAaHHBIE METO/IbI.
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Prcynok 1 — AnropuT™M MOHHTOPHHTA TIPOIIECCOM IIUTH()OBAHHS
TI0 alpHOPHON M ANHAMHKE M3MEHEHHUS TeKyIed HHpOpMauy

B nmponecce DHOKCIUTyaTalud TEXHOJOIMYECKHUX CUCTEM, KakK I[paBuilo,
HCO6XOIII/IMO pCalin30BbIBATH BCE€ MCTOJBI. DTO CBs3aHO C TEM, 4YTO OJHHU
napaMeTpbl COCTOAHUS CHUCTEMbl MCEHSAKOTCA MCAJICHHO W MOIYT CHHUTATbCA
NOCTOAHHBIMH B TCYHECHUE HECKOJIbKUX UKIIOB, IPYTruec 6LICTp0, u Tpe6y}0T y4dye€Ta B
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TeueHWe Bcero mWkiIa. K TepBbIM, HampuMmep, OTHOCATCA MapaMeTpsl
000pyIOBaHUS, CMa3049HO-OXJIAKAAIOIINX TEXHOIOTHUECKUX CPENCTB, KO BTOPHIM
HapaMeTpsl PEXYIIEro HHCTPYMEHTA.

[Ipn mocTpoeHHMH anropuT™Ma CHCTEMbl MOHHTOPHHIA MPOLECCOM KPYIIIOTO
HapyxHOro mmmudoBaHus puc.l wucnome3yeM KOMOHMHHPOBAHHBI  METOI.
ANTOpPUTM CHCTEMbIl MOHHTOPHHIa HCIHONB3YET AaNpHOPHYI HHGOPMALHIO H
M3MEHEHHMS TeKyIeH NHHOPMAILMK BBIXOAHBIX IEPEMEHHBIX.

AnpuopHast uH(OpMaLUs O COCTOSIHUM TEXHOJOTMYECKOW CHUCTEMBI,
BKJIIOYAET pe3yjbTaThl M3y4eHHs mporecca (opMooOpa3oBaHMsi Ha OCHOBE
UCIIONIb30BaHMsl MaTeMaTHYeCKUX Mojeneil omeparmid pesanus. Tak ke
pe3yibTaThl Ha OCHOBE aNNpPOKCUMAIlMM HM3MEHEHHH MapaMeTpoOB CHCTEMBI IO
pesynbTaTam 3amepoB B MomeHThl BpemeH t-kK, k=1,2..t-1 ¢ mocnenyromeit
MHTEPHOAINECH NaHHBIX HA MOMEHT BpeMeHHU t. ANropuTM IOIOIHSACTCS OJIOKOM
NPOTHO3MPOBAHHUA COCTOSHHUSI CHCTEMBI B MoOMeHT BpemeHu t. Tekymas
HHQOpPMAIUs BKJIIOYACT JTalbl IONyYeHUss © 00paboTku HWHPOpMAIUH o
COCTOSIHUM  TEXHOJOTMYECKOW  CHCTEMBI IO  pe3ylbTaTaM  HM3MEpeHHH
o0pabaThIBaeMOii JeTanu j-ro HUKJIa 0OpaOdOTKH M OT IUArHOCTHYECKUX JATYHKOB.
AnropuT™M JomnonHSAETCs OJOKOM aHainu3a AWHAMHUKHA HM3MEHEHHS BBIXOIHBIX
MEPEMEHHBIX U ITAPAMETPOB COCTOSIHHSI TEXHOJIOTMYECKOH CHCTEMBI.

K OCHOBHBIM mapaMmeTpaM COCTOSIHUSI TEXHOJIOTHYECKOH CHCTEMBI OTHECEM:
TOYHOCTh CTaHKa, €ro JKeCTKOCTh, TOYHOCTh MpHucmocobseHus, cBovictea COTC,
napaMeTpsl PEeXYyLIero HMHCTPYMEHTAa. YUHThIBas, 4YTO IapaMmeTphbl CTaHKa,
npucnocobnenuss 1 COTC Moryt ObITH 3aMepeHBl W B TEUEHHH OJHOTO IIMKJIA
U3MCHSIOTCS HECYLECTBEHHO, OHHM NpPH 00paboTKe - 3aroTOBKH MOTYT OBITh
OTHECEHbl K BXOJHBIM IepeMeHHbIM. M3 mapaMeTpoB pexymero WHCTpyMEHTa
BBIZICTIMM JMAaMETp Kpyra W HapaMeTpbl COCTOSHHS ero pabodell moBepXHOCTH. B
npolecce dKCIUTyaTallul AMaMeTp Kpyra u3Mensercs B 1,5 - 2 pasa (manpumep, ¢
750 mm 1o 400 MmM). C yMEHBIICHHEM JHaMeTpa YMEHBIIAETCS CKOPOCTh PE3aHMs,
CHMAeTCs NPOW3BOJUTEIBHOCTh MpOILECcca, YBEIMYUBAIOTCS CHIIBI PE3aHHS WU
[IEPOXOBAaTOCTh IOBEPXHOCTH. JlmaMmeTp Kpyra B MpoLEcCe €ro 3KCILTyaTalluu
YMEHbIIAETCsI BCJIEJCTBME M3HOCA HWHCTPYMEHTa M B DPE3yJbTaTe €ro MpaBKH.
Bennuuna n3noca uHCTpyMeHTa cocTtaBisieT oT 10 1o 20% ot ob1ero ero pacxoza,
ocTallbHasl 4acThb IMPUXOJIUTCS HA MpaBKy. Pa3MepHBIil M3HOC MHCTPYMEHTa IpH
00paboTKe OFHOW TOBEPXHOCTH, Kak IpaBuio, He mpeBbimaer 20..40 MKM.
CrnenoBarenbHO, I3MEHEHHEM JHaMeTpa Kpyra B IIPOIecce peai3anni j-To IHKIa
npu  nuQoBaHMM ¢ NPHOOPOM AKTHBHOTO KOHTPOJII MOXKHO TIpeHeOpedyb.
Wudopmannio 06 HCXOTHOM pa3Mepe Kpyra B Hadaje j-Io HUKJIa MOXKHO MOJTY4UTh
OT IyTEBOTO JaT4MKa MPHUCIOCOOJICHUS ISl MPaBKU Kpyra, Ju00 paccuuTaTth MO
HayaJlbHOMY AMaMETpy, YMCIy IMpaBOK Kpyra 10 j-TO IHKJa, TOJIIUHE CJOs,
CHMMAaeMoro ¢ paboyeii MOBEPXHOCTH KPyra IpH OJTHOI ITpaBKe.
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Cocrosiare pabodeld TOBEPXHOCTH MUIH(OBAIBFHOTO Kpyra H3MEHSETCS B
Ipolecce peann3aluy KaXAoro Nukna. Ha BepmmMHax pexymmx KpOMOK
BO3HMKAIOT IUIOMIAJKN W3HOCA, W3MEHSCTCS YHCIO M PACHpENCNICHHE 3€pEeH Ha
pabotuell MOBEPXHOCTH HMHCTPYMEHTA, YTO NPHBOAUT K CHIDKCHUIO DPEXYyIIEH
CIIOCOOHOCTH HMHCTPYMCHTA, YBEIWYEHHIO CHJ PE3aHUs, OTKIOHEHHH (OpPMBI
JeTay, IIepoxXoBaTocTH oOpabaTeiBaeMoii moBepxHOCTH. CocrosHMEe pabodeit
MOBEPXHOCTH HMHCTPYMEHTa HEOOXOJMMO OTHECTH K TpyIIe M[apamMeTposB,
M3MEHEHMSIMH KOTOPBIX HeJb3sl MpeHeOpeub 3a mepuoj j-ro mukia. Kpome Toro,
9TH TapaMeTpbl HE MOAJAIOTCS HENOCPEICTBEHHOMY KOHTPOJIO W HM3MEHEHHIO.
CrenoBartenbHO, BIUSHUE ITapaMETPOB COCTOSIHUS Ha YIpaBidiollee BO3JeicTBUE
MOXeET OBITh YYTEHO 10 alPUOPHOH MH(OPMALIUH.

PaccMmoTpeHHbIil mpuMep TMOKa3bIBaeT, YTO JUISL CO3MAHHS S(PPEKTHBHOIM
CHCTEMBl MOHHTOPHHIA TEXHOJIOTHYECKHM IIPOLECCOM MIIM(OBAHUS Ha OCHOBE
JVUHAMHMKHA W3MEHEHHS BBIXOJHBIX TIIEPEMEHHBIX M IapaMeTPOB COCTOSIHUS
TEXHOJIOTHYECKOI CHCTEMbI HEOOXOANMO:

1. IlpoBectn KiaccU(pUKAIMIO WM3MEHEHHH  IapaMeTpoOB  COCTOSHHMSA
TEXHOJIOTHYECKOI CHCTEMBI.

2. YcraHoBUTH (YHKIMOHAJIbHBIE WIN CTATHCTHYCCKHE CBSI3M BBIXOIHBIX
MCPEMECHHBIX OT U3MEHEHUH napaMeTpoB COCTOAHUA TEXHOJOTMYECKONH CUCTEMBI.

3. Pa3paboTaTh METOMUKY ONpPEACICHUS M3MCHCHHI apaMeTPOB COCTOSIHUS
TEXHOJIOTHYECKON CUCTEMBI 11O JAMHAMUKE U3MCHCHUS BBIXOJHBIX ICPECMCHHBIX.
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