6 ABTOMATH3AIINSA NCITIOJIb30BAHUS XUMHNYECKHX CPEJICTB
3AIIIUTHI PACTEHUI

6.1CucTremMbl aBTOMATHYECKOT0 KOHTPOJIsI

ABTOMaTH3alUsl KOHTPOJIS, YIPABICHUSI U PEryJIUPOBaHUS MPOILIECCOB B Ma-
HIMHAX JJI1 XMMAYECKOM 3alllUThl pacTeHU 00yCIaBIMBaeTCs ABYMSI OCHOBHBIMU Tpe-
OOBaHUSIMU: C OJTHOW CTOPOHBI — 3TO MHTEHCU(PUKAIIMSI TEXHOJIOTUYECKHUX MPOIIECCOB
(MOBBIILIEHUE MPOU3BOAUTEIBHOCTH MAIIWH), a C APYrod — OXpaHa OKPY’KaroIIeH
Cpenbl OT 3arps3HEHUs SJOXMMHUKATaMH. [Ipy 3TOM OCHOBHOE BHHMAaHUE YACIAETCS
BOIPOCaM YIIPABJICHUS TEXHOJIOTMYECKUMU ITPOLIECCAMMU.

ABTOMaTH3aIMs YMIPABICHUS] TEXHOJIOTMYECKUM TMPOIIECCOM MOOHMIIbHOM Ma-
IIMHBI 111 XUMUYECKON 3alUThl pACTEHUN CBOAUTCA K 00€CIEYEHUIO0 paBHOMEPHOCTU
HAHECEHMS SJ0XHMMHKATA IO IIUPUHE 3aXBaTa U MO X0y arperara.

PaBHOMEpPHOCTh HaHECEHUS SIOXMMHUKATa MO MIMPUHE 3aXBaTa JJIsl IITAHTOBBIX
OTPBICKUBATENICEH 3aBUCUT OT PACCTOSHUS MEXIY pPACHbUIATENIIMU U 0OpadaThiBae-
MbIMU pacTeHussMu. Konebanus TaHru B MONEPeUHON TNIOCKOCTH TPUBOISAT K PE3KUM
KOJICOaHHSIM PAaBHOMEPHOCTH HAaHECEHUS SIIOXMMHUKATA 10 MMpuHe 3axBaTa. [loaTomy
MIpU IIUPUHE 3aXBaTa CBBIMIE 15 M B 3apyO€KHBIX KOHCTPYKILMSIX, KaK MPaBUIIO, MIPU-
MEHSIIOT CIIeMaIbHbIE YCTPOMCTBA JIJISl MOAACPKAHMS IITAHTH HA 3aJaHHOM PacCTOsI-
HUU OT TOBEPXHOCTH MOJIs (B TOPU3OHTAIHLHOM IOJIOKEHUH) HE3aBUCUMO OT MHUKPO-
penveda yuacTka. s ATOM 1eaM TMPUMEHSIIOT MEXaHUYEeCKHUE, THUIPABIMYECKUE U
AIIEKTPOMEXAHUYECKUE CTAOMIM3UPYIONINE YCTPOUCTBA. B 3TUX KOHCTPYKIMSIX IIITaHTa
COEMHEHA C PAMOW MAIIIMHBI HE )KECTKO, a MIAPHUPHO C TPUMEHEHUEM aMOPTU3aTOPOB,
MasITHUKOBBIX U MApaIeIONPAMMHBIX MEXAaHU3MOB.

PaBHOMEpHOCTH HAHECEHHUS AI0XUMHUKATA 110 X0y arperata 3aBUCUT OT MHOTHUX
(bakTopoB, HO IIABHBIM 00pa3oM OT paboyeill CKOPOCTH MAIlMHBI, TAK KaK OHA U3Me-
HSIETCS B 3aBUCHUMOCTH OT TMOJIEBBIX ycioBuil. [loaTomy MHOTHE 3apyOeKHbBIE (PUPMBI,
4YTOOBI COXPAHATh 3aJ@aHHBIA pPACXOJ SIOXMMHUKATA HA €IUHMILY IUIOIIATU TOJIA,

OCHaIIarOT OIIPBICKUBATCIN aBTOMATHYCCKHUMHA JO3UPYIOIIMMHA YCTpOﬁCTBaMH JJIA 110~
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Ja4n pabouel KUAKOCTH MPOMOPIIMOHAIBHO MOCTYMATEIbHON CKOPOCTH MAIIHHBI, JIS
ATOM MeJIM MPUMEHSIOT THAPABIMYECKUE, THUAPOMEXAaHUYECKUE, IICKTPUUYECKUE U
JIpyrue cuctembl perynupoBaHus. @paniry3ckas gupma, pazpadboraiia A03uUpyroIiee
YCTPOMCTBO, 0OecreunBaroniee MOCTOSTHHBIM pacxoj SJ0XUMHKATa Ma €AUHUILY TUIO-
[aay MOJsl MyTEM WM3MEHEHHs] KOHIEHTpaluu padbodeil >KUIKOCTH MpakTUYeCKu 0e3
u3MeHeHus ee nmogadn. OCHOBHBIC Y3JIbI TAKOW CUCTEMBI (prc.6.1): MpUBOIHOM AWCK 3,
pe3epByap Il KOHIICHTPUPOBAHHOTO SIIOXUMHUKATa 4, MOPIIHEBOM HACOC-103aTop 5
JIBYXCTOPOHHETO JIEUCTBUS MaJION MPOU3BOAUTEILHOCTH, pe3epBYyap 7 1Sl BOJbI, HACOC
8 BBICOKOW TIPOM3BOAMTENHLHOCTH, cMecuTenb 9. Hacoc 8 ¢ mpuBogom or BOM wm
COOCTBEHHOI'O JIBUTaTeNsl pabOTaeT B PEKUME MOCTOSHHOM 1Moja4yu, 3a0upasi BOJLy U3
pesepByapa 7 u mojaBas ee B cmecutenb 9. Hacoc 5 ¢ mpuBogoM oT Xog0Boro kojeca 1
UMeeT M0j/1avuy, MPONOPIUOHAIBHYI0, CKOPOCTH JBM)KCHHUS MAIIWHBI, U MOJAaeT KOH-
[EHTPUPOBAHHBIN SAO0XUMHUKAT B cMecutenb 9. U3 cmecurens pabovasi sKUJIKOCTb TO-
CTyIaeT K pacmbuiuBaromeMy yctporcTBy 10. Ilpu yBenmudeHUN CKOPOCTH JABMKEHUS
Mo/1aya KOHIIEHTPUPOBAHHOTO SIIOXMMHUKATa BO3PACTAET, IPU YMEHBIIICHUH - CHUXKA-
eTcsi, Ojarojgaps 4eMy HOpMa €ro pacxojia Ha €AUHUILY IJIOMIAd OCTAETCS HEM3MEH-
HOM. Y CTaHOBKY Ha 33/IaHHYI0 HOPMY Pacxo/ia SI0XUMHUKATA BHITIOTHSAIOT U3MEHEHUEM
MOJIOKEHUS TMaJiblia IIaTyHa B PACIOJIOKEHHBIX KOHIICHTPUYHO OTBEPCTUSIX MPUBOJI-
Horo aucka 3. C U3BMEHEHHEM YCTaHOBKHM M3MEHSETCSI SKCUEHTPUCUTET (Paguyc KpH-

BOIIINIIA), & CJIEI0BATEILHO, U PAOOUYUI X0 MOPIIHS U Mojjava siIOXUMHUKAaTa.

o
‘Y vVVYV VY

Pucynok 6.1 - [IpuHnmnuanbHas cxema aBTOMaTHIECKOTO PeryIMPOBAHUS TTOIAuH sII0XH-
MHKaTa B 3aBUCUMOCTH OT CKOPOCTH JABHKECHUSL:

1 - koneco; 2 - MexaHu3M Tiepeiauu JBKEHUS; 3 - TUCK; 4 - pe3epByap IS sIOXUMHUKATa; S -
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Hacoc - 103atop; 6 - KpaH; 7 - pe3epByap JUisl BOJIbL; 8 - Hacoc; 9 - cmecutens; 10 - paciuim-

BaIOIIlee YCTPOUCTBO.

@OYHKIMOHAIBHO-TEXHOJIOTUYECKAsI CXEMa CHUCTEM aBTOMAaTUYECKOrO YIpaBlie-
HUSl PacXoJlOM >KMJIKOCTH IOKa3zaHa Ha pucyHke 6.2. Ha ocHOBaHMM CHUTHAJIOB M3Me-
puTenabHOrO npeodpasoBareis 3 pacxoa >KMIKOCTH, MOCTYMAONMEH K pacHblIMBato-
IIeH IITaHre, U CUTHAJIOB OT JaT4yMka (M3MEPUTEIBHOro mpeoOpa3zoBaTelis MpOoilieH-
HOTO arperatoM nyTH) 14 xoHTposuiep 4 BBIUUCISAET YIAEIbHBIA PacXo[ KUIKOCTH Ha

CIMHUITY 00paboTaHHOM mtomaau (1/mM2).

iy
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Pucynox 6.2 — (DyHKI_II/IOHaJ'IBHO-Te:XHOJ'IOFI/III€CKaH cxema CAY pacnbliuTensMu
x)unkoctu (PXX):

1 — pacnbuUTMBarOIas ITAHTa; 2 — APOCCETUPYIONIEE YCTPOUCTBO; 3 - U3MEPH-
TeJbHBIN TTpeoOpa3oBaTeib; 4 — KOHTPOJLIEP; 5 — UCTIOTHUTEIbHBIA MEXaHU3M; 6 —
AIEKTPOABUTATEND; 7 — IPOCCENb; 8 — pacrpenaeauTeib; 9 — 6ak; 10 — oOpe3nHeHHbIN
ponuk; 11 — guaxkkoBblii MOAYIATOP; 12 — MOCTOAHHBIN MarHuT; 13 — UHIyKalMOHHAs

KaTymka; 14 — gatuuk; 15 — X010BO€ KOJIECO.

Ecnu 3T0T pacxon oTauvaercs OT 3aJaHHOTO, TO KOHTpoJuiep (OpMUPYET UM-
MyJIbCHBIA KOMAaHIHBIA CUTHAJ HA MPUBOJMMBIN 3JIEKTPOABUIATENIeM 6 HCIIOIHHU-
TenabHbli MexaHu3M (M) 5, KoTOopwlid 3a cyeT M3MEHEHHs NPOXOJHOTO CEYECHHS

npoccens / yBeIMYMBAEeT WM YMEHbIIIAET PacXo/ )KUJKOCTH, BO3BpaliaeMoil B 0ak 9, a
Il



CJIEIOBATEILHO, YMEHBIIIACT WM YBEIMYHMBACT PACXOJ] KUIKOCTH, HAMPABIIEMOU K
COIIOBBIM armaparaM pachibUIuBaomiei mranru 1. J[IuTenbHOCTh KOMaHIHOTO UM-
MyJIbca TPOIMOPIHOHATbHA BEJIMYMHE OTKIIOHEHHUS TEKYIIETO 3HAYCHUS YIEITHLHOTO
pacxojia OT ero 3aJJaHHOTO 3HAUYCHHS.

N3mepurtenbHbIi npeoOpa3oBaTeib (maTyuK) pacxoja KUIKOCTH
3-MaHOMETPUYECKUH C YACTOTHBIM JJICKTPHUUECKUM BBIXOJHBIM CUTHaOM. [IpuHImnm
U3MEpPEHUs] OCHOBAaH Ha M3BECTHOM 3aBUCHMOCTH Tepernaja JaBlieHUs Ha KaiauoOpo-
BaHHOM JIPOCCEIHMPYIOIIEM YCTPOMCTBE 2 OT pacxo/ia uepe3 Hero

YKHUJIKOCTH.
JlaTuuk pacxoja BBINOJIHEH Ha 0a3e MaHOMETPA, MEMOPaHHBI YyBCTBUTEIbHbIN

JIEMEHT KOTOPOTO MEXAHUYECKU CBA3aH C OJHOM W3 IUIACTHH KOHJIEHCATopa Iepe-
MEHHON €MKOCTH, BKJIFOUEHHOTO B 33Jal0UIyI0 I€Mb T€HEpaToOpa 3JMEKTPUUECKUX CHUT-
HanoB. [Ipu n3mMeHeHnn pacxoaa MEHSIETCs MOJIOKEHNE MeMOpaHbl U, CJIE0BATEIbHO,
€MKOCTb IIEPEMEHHOI0 KOHJEHCATOPa, YTO BEIET K U3MEHEHHUIO YaCTOThl CUTHAJIA, T'e-
HepupyeMoro JaTuukoM. C 1eNbl0 YMEHbBIICHHs BIUSHUS IMyJbCalluil JaBJICHUS Ha
paboTy AaTuMKa M UCKIIOYEHHUS] KOHTAKTa C arpecCUBHOM pabodell ®UAKOCThIO U3Me-
puUTENbHAs KaMepa AaTdyhKa COeAMHEeHa ¢ pabouel TuapaBiIMdYeCcCKO MarucTpaibo ye-
pe3 MacisHbIN aemmdep.

Hatuuk 14 nytu nepememienusi (puc.6.2) MCA dopmupyeT curHaia B BUJE
€AMHUYHOTO 3JIEKTPUYECKOTO MMITYJIbCa MOCIE MPOXOXKJIECHUS arperaroM 3aJlaHHOTO
oTrpe3ka nmyTH. [Io3TOMYy YMCIO MMIYJIBCOB, MOCTYNMBIIMX C JAaTYMKA 3a 3aJIaHHBII
IIPOMEKYTOK BPEMEHH, PABHO YHCIIy 3TUX OTPE3KOB MYTH, HA KOTOPHIE NEPEMECTHIICS
MCA. BpemenHo#t unrepBain 1 Mexay UMIyJbCaMyd TPOMOPLMOHANIEH CKOPOCTH JIBH-
xeHus1. Takoil JaTYuK COCTOUT U3 MHIYKIIMOHHOTO Mpeo0pa3oBaTelis, BBIMOJIHEHHOTO B
BU/JIC IOCTOSIHHOTO MarHuTa 12 ¢ HaMOTaHHOM Ha HETO MHIYKIIMOHHOW KaTymkou 13, u
bnaxkoBoro moaynstopa 11 nmosst moctostHHOro Maruuta. MoayisiTop 3aKperieH Ha
BaJly, KOTOPBIA MPUBOJUTCS BO BpallleHHe oT oOpe3nHeHHoro posmka 10, Haxozsie-
rocst BO ()pUKIMOHHOM CIIEIVICHUU C XOJOBBIM KojiecoM 15 arperara. Ilpu kaxmom
000pOTE POJIMKA, YTO COOTBETCTBYET MPOXOKICHHUIO arperaroM mytu lo mimm o6pabo-

tanHou 1wiomianau Fo=loB (B- mupuna 3axBarta arperara, M), IaKOK OJUH pa3 mepe-
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CEKaeT aKTUBHYIO 30HY MHAYKIIMOHHOTO MpeoOpa3oBaTess U Ha BBIXOJE JAaTYHUKa MO-
SBJISIETCSI OJIMH UMITYJIbC. KOHCTPYKIMS MHAYKIIMOHHOTO MpeoOpas3oBaTelis NaTyuka
nytu nepememieHuss MCA aHalormyHa KOHCTPYKUMHU JAaT4YMKa 4YacTOThl BpAaILEHUS
BaJIa.

Brrunciienne yaenpHOro pacxoia JKUIKOCTH OCHOBAHO Ha MOJACYETE YHCIIA €T0
UMITYJBCOB 3a BpeMsi 00paboTKHM ydyacTka mois miomazasio Fo. [Ipu pabouem auamazone
n3menenus aaiaeHui (0,02...0,06 MIla) »uakocT Ha BXOJE B PaCIbLIMBAIOIIYIO
HITAHTY ¥ CKOpOCTHU JABMXKeHus arperara S... 12 km/u CAY PXK obecnieunBaroT TOYHOCTh
MOJJEPAKAHUS 3a]ITAHHONM HOPMBbI BHECEHUS )KUIKOCTH C MOTPEHOCTBIO +5 %. Jlnamna-
30H PEryJIMPOBAHMS J03bl BHECEHHS >KUAKUX KOMIIOHEHTOB JUISl PAa3JIMYHBIX CHCTEM
CAY PX cocrasnser 20...2000 n/ra, a mar - "3MEeHEeHHs] HaCTpolku - 1 j/ra.

Cucrema CAY PX BriroyaeT nmepenporpaMMHpPYEMbId MUKPOIIPOLECCOPHBIIA
KOHTpoJiep, (yHKIMOHAJIbHAs CXeéMa KOTOPOro noka3aHa Ha pucyHke 6.4. B ero co-
CTaB BXOJAT Taiimep mporpammupyembiii T, mukponpoueccop (MII), nocrosiHHOE 3a-
nomuHaroiee ycrpoiictso (I13Y), manenp uHAMKAIMKM, KOHTPOJIJIEP W TOJIe KJaBUA-
Typbl, 010k nutanus (bII). Ilocnennuii obecneunBaer GpopmMupoBaHre HEOOXOIUMBIX
JUTsl paObO0ThI JATYMKOB M BCEX DJIEKTPOHHBIX KOMIIOHEHTOB CUCTEMbI 3HAYCHUI CTaOu-
JM3UPOBAHHBIX HampspkeHuid. JHepronutanue bII ocymecTBisercs or 60pTOBON ceTH
MCA, B koTOpOi1 HomycKatoTcs Konedanus Hanpspkenus -30...+ 100 % HoMHHAIBHOTO
(12 B). MuxkpomnporieccopHblii KoHTposuiep odecrieunBaet padoty CAY PXK-2 B Tpex
pexuMax: mporpaMMUpoBaHue, paboTa u [uarHoctuka. B pexume nporpaMMupoBaHus
OIepaTop C MOMOILBIO KIIaBUATYPhl MOKET BBOJUTH TEXHOJIOTMUYECKHUE MapaMeTphbl ar-
perara (TUIT ¥ YKCJIO PACTIbUIMTENEH U Ap.) U 3a/1aBaTh TpeOyeMyl0 HOPMY BHECECHHUSI.

BBoauMble gaHHBIE U 33/1aHUE BU3YATM3UPYIOTCS Ha MaHesu [U(poBOM MHIUKA-
UM, TIPU ATOM aBTOMATUYECKHU ITPOBEPSETCS BHITIOJHEHNWE CTAOWIM3AIMK 3aJaHHOU
HOpPMBI BHeceHus. Ecii B mpenenax JOIMyCTUMBIX M3MEHEHHN CKOPOCTEW MEPEMEIICHUs
arperata HOpMy 00€CleunuTh HEJb3s, TO Ha MHAMKATOPE BHICBEUMBAETCS COOOIIEHNE 00
OILIUOKe.

B pexxume paboThl KOHTpOIJIEp B Mpoliecce padoThl arperara Moajaep >KuBaeT 3a-

JaHHYIO HOPpMY BHECCHHUA 3a CUCT U3MCHCHUA pacxoda XUIAKOCTH Y€PE3 COINIOBLIC alllla-
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paThl MPOMOPUUOHAIBHO CKOPOCTH JIBUKEHHUSL.
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Pucynox 6.3 — ®yHkimoHanbpHas cxema MUKporpolieccopaoro kourpoiuiepa CAY PXK:
T — nporpammupyemslii Taiimep; [13Y — nocrosiHHOE 3anomuHaroniee ycrpoiicrso; MII - Mukponpo-

neccop; bIT — 610k nmuTaHus.

Kpome TOro, BhUMCIAETCS Psiji TApaMETPOB, XapaKTEPU3YIOMIMX (HaKTHUECKOEe
MIPOTEKAHNE TEXHOJOTHYECKOTO Ipolecca (TeKylllee 3HauYeHHe HOpMbI BHECEHUS, pabo-

4ee JIaBJICHUE paciibiia, CKOPOCTh JIBHXKCHUS arperata, pasmep o0paboTaHHOH TuTomIa-

).
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