Cneunann3npoBaHHbIA KOHTpoOANEp

L9 ynpaBneHnsa TepMu4eckon 00pabdoTKom
U3aesium C anropuTMOM «Pa30rpPeEB —
BbIAEOXKA — OXNaXAEHNE>

A KoHTPABT

OnucaHue npoLeccos

Cpeay orpoMHOTIO MHOXKECTBA TEX-
HOJIOTUYECKMX ITPOLIECCOB TEPMHUYE-
CKOIi 00pabOTKM MaTepuanoB (U3e-
JINiA) MOXHO BBIACIUTH [1Ba, KOTOPHIE
0COOEHHO PacIpOCTpaHeHbl. DTO MPO-
1IeCC TePMUYECKOM BBIICPXKKU MaTe-
puana (U3neaus) MpU OINpeaeJeHHOMN
TeMIIepaType 3alaHHOE BpeMsl, a TaK-
K€ €ro pa3sHOBUAHOCTh — IIPOIECC
pa3orpeBa, BbIIEPKKU U OXJTaXKICHUS
M3IEIUsI BMECTE C TEPMUUYECKUM 000-
pynoBaHueM. ['pacuku TeMmnepaTypsl,
XapaKTepHbIe JUIST 3TUX ABYX IPOLIEC-
COB, MoKa3zaHbl Ha puc. 1 u 2. Tepmo-
00paboTKa B COOTBETCTBUU C Tpadu-
KOM Ha puc. 1 4YacTto mpuUMEHseTCs
K METAJUIMYECKUM U3IEIUSIM B IIaXT-
HBIX U KaMEpHBIX Ie4yax, Ipu CYLIKe
MaTepuajioB B KaMepax CYLIKHU, IIpU

Creymanusuposannbiit KonTponnep METAKOH-6305 ¢upmst «kKoHTPABT» Mak-
CUMaJIbHO YYUTHIBAET 0COOEHHOCTY YIIPABIEHNA TEMIIEPATYPHO-BPEMEHHEIMU

PEXUMAMU TPU TEPMO0OPAOOTKE U3LENNIA IO ANLTOPUTMY «PA3OTPEB — BLIAEPXK-

Ka — OXJlaXaeHue».

00pabOTKe TIOPOITKOBBIX ITOKPHITHIA
B KaMepax MOoJIMMEpPU3alluK, B TIpec-
cax pEe3MHOTEXHUYCCKUX M3
u T.1. SIpKuM mpuMepoM Tporiecca,
MIpOTEKaIIeTo Mo TpaduKy, OTpa-
JKEHHOMY Ha pHC. 2, MOXET CIYXXUThb
TepMOOOpPabOTKA METAJUIOB B BAKYYM-
HBIX IIeYax.

CBocobpasne CUTYalllny 3aKJTioda-
eTcsl B TOM, YTO, HECMOTPSI Ha OYEBHI-
HBIE 0COOCHHOCTH 3THX MPOIIECCOB, KaK
B OOJIBIIMHCTBE CIIy4aeB CTapoe, Tak
JacTO M COBPEMEHHOE 3JICKTPOTepMIIC-
CKOE 00OpYHOBaHWE CONEPKUT B CBOEM
COCTaBEe CHCTEMBI YIIPABJICHNS, KOTOPBIC
HE YIUTHIBAIOT 3TUX OCOOCHHOCTEIA.

PaccMoTpyM THITMUHYTO KaMEepHYIO
TeYb, IIpeIHA3HAYCHHYIO TS TePMIYIe-
CKOI1 00pabOTKM METANTMUECKUX U3MIE-
qmii. CrcteMa yIrpaBiIeHHUST IIOCTpOeHA
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HII® «KonTpABT», r. Huxxnit Hosropog

Ha peryJsiTope, KOTOpblii obecrnieunBa-
€T HEMpEepbIBHOE TOANAEPKAHUE TeM-
nepatypbl (OyneM najgee Ha3blBaTb €ro
«OOBIYHBIM  pEryJIsiTopoM»). ['paduk
TeMIepaTtypbl B OTCYTCTBUE 3arpy30K
WU3AEWI TTPU UCITOIb30BaHUH MTO3ULIM-
oHHoro u I[TW/I-peryasaTopoB mokaszaH
Ha puc. 3. Kak sumumMm, rpacduk [THU]I-
peryjstopa mocje BbIXOoda Ha PEKUM
rocje pa3orpeBa IpencTaBisieT coboi
POBHYIO JIMHUIO (UIS1 TIO3ULIMOHHOTO
perynsitopa HaOJIIOIAIOTCsT KOJieOaHUs
TemIrepatypsl). Kaszamock ObI, perysisi-
TOPbI BBIMOJHSIOT CBOIO 3adauyy MIe-
anbHO. Bumnumo, ncxonst U3 momoOHBIX
COOOpaXkKeHUI, MTPOU3BOIUTENIN Tiedeit
WX U TIPUMEHSIIOT.

OmHako IIOCMOTPHUM, KakK pe-
aJlbHO JIOJDKEH TMpoTeKaTb IpolLece
TEPMUYECKON O0OpabOTKM B TaKOU
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Puc. 1. I'paduk TeMnepaTypbt HEIIPEPLIBHOT'O ITpoliecca pun

MHOTOKPATHOW 3arpyske

t

Puc. 2. I'padvk TeMmmepaTypsl KOHEYHOTO IpoLecca

TIPU OAHOKPATHOM 3arpy3Ke

KypHan “UCYN” Ne 2(50) 2014

(00)
~




XKypHan “UCYN” Ne 2(50) 2014

oo
oo

SP

T MO3ULIMOHHBIN
perynsTtop

MA-perynatop

t

Puc. 3. I'padnk Temneparypst nosunmoxHoro u [IM]JI-perynaropa npu HellpepLIBHOM

neun (puc. 4). Ha rpadmke MOXHO
BBIICIUTD PSII XapaKTEPHBIX 3TarloB,
Ha KaXIOM M3 KOTOPBIX OT PETyJIsITO-
pa TpeOyeTcss Hanuuue crenudpuue-
CKMX (DYHKIINIA,

DOman 1. [IpedsapumenvHblii pazo-
2pes nevu U 8bIx00 HA PelcUM 8 OMCym-
cmeue cadku (uzdeauit).

B mpuHmume c¢ stmM IIpekpac-
HO CIIpaBJISAETCS «OOBIYHBIA peryis-
TOp», 3a WCKIIOUCHUEM OITHOM OCO-
O6eHHocTH. [eso B TOM, UTO IIpoliecc
pazorpeBa IIPOMBIIIJICHHONH TICYM,
KaK TpaBUJIO, BeChbMa IOJOT U MO-
JKET COCTaBJISITh HECKOJIBKO YacoB.
Ecnu 1eup BKITIOWAeTCSI B Hadaje
CMEHBI, TO 3TO BpeMs MOXHO CUH-
TaTh MOTePSTHHBIM. OUYeBUIHO, HYKCH
KOHTpOJUIEp TeMITepaTyphl, BHITION-
HSOINWNA QYHKIIUM TaliMepa IpeaBa-
PUTEITHLHOTO IyCKa, KOTOPBIA ITO3BO-
T OBl 3aITycKaTh IIpoIlecC Harpesa
B HYXXHOE BpeMs IO Hadala CMCHBI.
Ha puc. 4 mokasaH 3Tar paboThl Tali-
Mepa ITycKa.

Dman 2. Illeepb omikpvima, ocy-
wecmaensiemces 3a2py3Ka nevu.

Ha sToM 3Tare oTKphIBaeTCs IBEPh
TIeYH, YTO U MPEIOIpeaessIeT PSi 0CO-
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VIIpaBJleHUU

O6eHHOCTe# maHHOTO 3Tarma. OdueBuI-
HO, 4TO OTKPBITHC ABEPU TCUIN OXJIa-
KIaeT padbodee IMPOCTPAHCTBO, M TEM-
rmeparypa TIe9YM HE COOTBETCTBYET
3aJaHHOMY TEMIICPaTypPHOMY PEXUMY
00pabOTKU U3EINS.

Eite onHa 0coGeHHOCTh CBsI3aHa
C TIOBEICHWEM peryiIsiTopa B OXJIa-
XKIOeHHOM Treun. OxJIaXXmeHue maTdu-
Ka TeMIIepaTyphl 3aCTaBUT «OOBITHBIN
PETyIIsITOp» TeMIIepaTyphl (Haxke ecCIIn
npumensiercss [1W/I-anroput™) ycra-
HOBUTh MAaKCHUMAJIbHYIO MOIIHOCTb
HarpeBaresieii, YTo MPUBENET K UX TIe-
perpeBy. DTO, B CBOIO 0Yepeab, MOXET
IIPUBECTU W K HEIOIYCTUMOMY IIepe-
IpeBY B 00BeMeE TIEYN MOCTIC 3aKPBITHS
nBepLibl. bbl1o Obl paBUIbHEE HA Bpe-
MsI OTKDBITHSI IBEPIBI (DUKCHUPOBATH
MOIITHOCTh HarpeBa Ha ypoBHE, KOTO-
phBlii ObLT 1O OTKpBITUSI ABepu. Eiie
npaBuJibHee ObLIO OBl TTOAAEPKUBATH
MOIIHOCTh Ha HECKOJBKO 00Jiee BBI-
COKOM YpoBHE (HO HE MaKCHUMalb-
HOM), 4TOObI YACTUYHO KOMIEHCHU-
poBaTh OXJaxacHHWe Ieud. B 3TOoM
ciyJae ITOCJIe 3aKpBITHS IBEPHU II€Yb
BBIXOOMJIa OBl Ha 3aJaHHBIN YPOBEHB
MaKCHUMaJIbHO OBICTPO, HO Oe3 mepe-
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Puc. 4. OcHoBHbIe Talbl HEIIPEPBIBHOT'O ITPollecca C MHOTOKPAaTHOMW 3arpy3kon

rpesa (Kak 5TO ObIBAaeT MpU «OObIU-
HOM pETYIISITOpE»).

OmHako MOTYT OBITh W IPYTHE
TpeOOBaHUsI K YIpPaBJICHUIO MOILIHO-
CTbIO HarpeBaTesiell BO BpeMsl OTKPbI-
TUs nBepu. B psine ciaydyaeB HarpeBa-
TeJIM BBIMOJHSIIOT B BUAE OTKPBITHIX
criupaneit. Torma u3 cooOpaxkeHUi
0e30MacHOCTU UX TpedyeTcss 00ecTo-
YUBATh.

Wrtak, HeoOXoguM KOHTPOJLIEP
TeMIiepaTypbl, KOTOPbIi OCOOEHHBIM
o0pa3oM ympaBisl Obl MOIIHOCTBIO
HarpeBaTtejieil Mpu OTKPBITON IBEPU.
ITockoabKy 3T 0COOEHHOCTHU yIIpaB-
JIEHUSI MOIITHOCTBIO MPUBSI3aHbI K OT-
KPBITUIO IBEPU, TO KOHTPOJIIEP AO0J-
JKE€H CUMTBIBATh (DAKT OTKPBITUS IBC-
pU C TMOMOILBIO COOTBETCTBYIOIIETO
CUTHaJIa, MOCTYIIAIOLIEr0, HallpuMep,
OT MPUKPEIUIEHHOIO K HEW KOHTaKT-
HoTo BBIKJTIoUaTest. «OOBIYHBIN pery-
JISTOP», KaK IIPaBUIIO, JaXKe HE comep-
JKUT TaKMX BXOJIOB YITPaBJICHMUSI.

Oman 3. Jleepv 3axkpvima, 6bix00
Ha meMnepamypHblil Pejcum.

HecMotpst Ha TO 4TO M3aEAME HaA-
XOJUTCS B MEUM, €llle HeJIb3sd CUNTATDh,
YTO OHO TIOABEpraercsl TepMooopa-
00oTKe B HY:XHOM pexume. Otcyer
BPEMEHM CJIeyeT HauyhHaThb TOJIbKO
C TOr0 MOMEHTa, KOrja TeMmIieparypa
BBIIET HA 3aIaHHbBIN YPOBEHb, TOUHEE
BOMET B 3aJaHHbIN TEXHOJIOTMYEeCKUI
kopunop. Ilpym «OOBIMHOM peryssiTo-
pe» (UKCUMpPOBaTh 3TOT MOMEHT IIpe-
nocrapisieTcs: TepMucty. [losiBaeHue
YeJIOBEYECKOTo (DaKkTopa cpasy co3maeT
YIpo3y KauyeCTBEHHOMY OTCYETy Bpe-
MeHu mpouecca. KpoMme Toro, uroObl
OTCJIEIUTh 3TOT MOMEHT, TEPMUCT 101~
J)KeH HaXOIUTbCS OKOJIO «OOBIMHOTO
PETYISATOpa» B peXKMME OKUITAHUS, YTO
pe3ko cHmXaeT 3(DGEeKTUBHOCTD MC-
MOJIb30BaHUs TepcoHana, OCOOEHHO
€CJIi TaKuX Tevyeit MHOTO.

KoneuHo, HeoOXoaguM KOHTPOJI-
Jiep, KOTOPBIA CaMOCTOSITEIbHO, 0e3
yJacTHsI TepMHUCTa, (PUKCHPOBAIT OBI
HYXXHBIII MOMEHT 1 3allyCKaJl Talimep
BBIIEPKKM.

Kak yxe orMeuyanoch B ONMcaHUU
9Tarma 2, MMEHHO B MOMEHT BBIXO-
Jla Ha 33JaHHYIO TeMIIepaTypy MOXET
MPOU3OMTU HEXeNaTeJbHbI BbIOPOC
TeMIepaTypbl, KOTOPBI OOYyCJIOBJIEH
rneperpeBoM Harpepatesieil Tpu OT-
KPBITO NIBEpU U TI€peperyJupoBaHU-
em. IleperpeB ycrpaHsieTcsl OCOOBIM
JITOPUTMOM YIIPABJIEHNSI MOILIHOCTBIO
Ha 3Tare 2 IMpu OTKPBITOI IBEPH.
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Puc. 5. OcHoBHble 3TAIBl KOHEYHOTO IIPollecca C O[HOKPATHOW 3arpy3Kom

Oman 4. Cobcmeenno mepmuue-
cKkasi obpabomka uszdeaus 6 meueHue
3Q0aHHO20 BPEeMEHU BblOCPIUCKU.

Ha sTom 3Tarme B cydae MCIIOIB30-
BaHMS «OOBIYHOTO PETYIIATOpa» Ha Tep-
MIICTa Bo3JIararoTcs (hyHKIIMI TaliMepa.
OH IOJDKEH BCe BpeMsI CIICIUTh 3a Bpe-
MEHEM U B HYXXHBIII MOMECHT BBITPY-
3uTh m3nenws. Hamo yduTeIBaTh, dTO
TP HOPMAaJIbHOM OpraHu3alKi padoT
TEPMHUCT OOCTYKMBAaeT MHOTO TICUeii,
MO3TOMY OH MOXKET OBITh 3aHST OpPY-
TUMHU JIeIaMA U TIPOCTO IIPOITYCTUTh
MOMEHT OKOHYaHMSI TepMOOOpPaOOTKU.
A mpencraBeTe cebe, KaK OH JOJDKEH
BBITTOJTHATh OMHOBPEMEHHO (DYHKIIAN
5—10 TaiiMepoB, 3amylIeHHBIX B pa3-
HOE BpeMsI ¥ OTCUMTBLIBAIOIINX Pa3HbIC
BpeMEHHBIC HWHTepBaJbl. CUTyalus
OCJIOXKHSIETCS €IlIe U TeM, 4TO TePMO-
00paboTKa MOXET 3aHMMaTh 3HA4Yu-
TeJIbHOE BpeMsI U 3aXBaTHIBATh Pa3HbBIC
cMeHBIL. B aToM cirygae hyHKIIUM Taii-
Mepa TepenaloTcss BMECTe C IeKYPCT-
BOM IIpYTUM TepMHcTaM. KakoBa Xe
TIPY 3TOM BEpPOSITHOCTDL omMoKku? Bcé
3TO — U3 00JIACTHU BIUSHUS TIPECIIOBY-
TOTO YeJIOBEYEeCKOTO (haKTopa Ha Ka-
YeCTBO TEXHOJOTHUYECKOTO IIpoliecca.

KoneuHo ke, OTcueT BpeMeHM
IOJDKEH B3ATh Ha ceOsl KOHTPOIUIED,
a IIST TOTO YTOOBI TEPMUCT HE TIPOITY-
CTUJI BBITPY3KY W3IEIUS, KOHTPOJI-
JIep JOJDKEH IT0faTh CUTHAJ TOTOBHO-
ctu. B maHHOM mpmMepe aBTOMaTHKA
HE TIO3BOJISICT ITOJTHOCTBIO 3aMEHHTh
IEUCTBUAS TEpMHCTa II0 aBTOMaTHYC-
CKOW BBITPY3KE U3LEIUNA U3-3a OTCYT-

CTBUSI CPENICTB BHITPY3KHM, HO TIOMOTAeT
JIelicTBOBaTh OE30IIMOO0YHO M M30aB-
JISeT ero OT HEHYXXHBIX U HEIPOM3-
BOIOUTEIbHBIX YCUJIMI II0 KOHTPOJIIO
32 BpEMEHEM BBIICPKKH.

Oman 5. Omkpoimue odeepu, 6vl-
epy3Ka uzdeaust u 3aepy3Ka caedyrouieo.
C 3moeo smana yuka mepmooopabomxu
uzdeauil no8mopsiemcsi.

OnucaHHBIN Mpoliecc TepMOoOpa-
0OTKM MOXHO Ha3BaTh HEMPEPHIBHBIM
C MHOIOKPaTHOM LIMKJIMYECKOM 3a-
Ipy3Koii. B oTinume ot Hero Ha3o0BeM
Tpoliecc, TTOKa3aHHbIN Ha puUC. 5, KO-
HEYHBIM C OOHOKPATHOM 3arpy3Koi.
Ecth uensblit psinm mpoleccoB, Koraa
U3OeNINe 3arpyxkaeTcs B OXJIaXIeH-
HYIO TIeYb U TIPOXOIUT BMECTe C Hell
Bech ILIMKJI pa3orpeBa, TEepMOOOpa-
0OTKM, a 3aTeM U oxJaxiueHus. Sp-
KUM TIPUMEPOM 3EChb MOXET CIIy-
KUTb 00pabOTKa TUTaHA B BAKYYMHOI
TeYU C TOCACAYIOIINM OXJIKICHUECM.
B aTOM citydae mpou3BOIMTCS 3arpy3-
Ka M3IeIUs B OXJIAXKIEHHYIO TIeUb, 3a-
TEM OCYIIECTBIISICTCSI OTKayKa BO3MIY-
Xa, HarpeB, BBIIEPKKA 1 TIOCIICAYIOIICe
OXJIaXKIEHHUE 0 OMPEAeIEHHOTO YPOB-
HSI, TOJIBKO ITOCJIE 3TOTO MOXHO CHSITb
BaKyyM U OTKDBITb IBEPb. YKa3aHHBIC
0COOEHHOCTH TIporiecca 00YCIOBICHBI
TeM, YTO TUTaH He IOITyCKaeT Harpena
B Bo3ayIlIHoU cpene. IToatomy mepen
HarpeBOM CHayvajla CO3IaeTcsl BaKy-
VM, a Ha CTaauu OXJAXICHUS CIIepBa
JIOJDKHO TIPOM30MTH OXJIaXKICHME, a 3a-
TEM CHUMaeTcsI BakyyM. JLJ1s1 ycKopeHUs
Tpoliecca OXJIAXICHUS B BaKyyMHYIO

T1eYh 3aITyCKAIOT 30T, KOTOPHIii 3a01pa-
eT Ha ccOs TeTI0 N3N 1 YBeIMINBa-
eT Terutonepenady. B Bakyyme mporiecc
OXJTAXKICHMS TIPOTEKAeT MEIUICHHO, TT0-
CKOJIbKY OHO MTPOUCXOIUT B OCHOBHOM
TOJIBKO 32 CUCT M3ITyUCHMUSI.

PaccMoTpiiM OCHOBHBIC 3TAITHI TEP-
MOOOPabOTKH B 3TOM CIydae.

DOman 1. lleepb omkpoima, 3aepy3-
Ka uzdenust 8 0OXAaNCOCHHYH netb.

Ha sTom aTane HeoO6X0AMMO TOIBKO
00eCIICUNTh OTCYTCTBHE HATrpeBa.

Iman 2. lleeps 3axpoima, omkauxa
6030yxa 00 mpebyemoeo ypoeHs AKYyMa.

3aryckaeTcsT BaKyyMHEBIIL Hacoc,
KOTOpPBIIA OOBIYHO paboTaeT Herlpe-
PBIBHO B TeUeHME Bcero mumkia. Ero
3amadya — TOMICPKUBATh pa3psiKe-
HHE Ha YpOBHE HE HIXE JOITYCTUMO-
ro 3Ha4YeHUS. 19 KOHTPOIIS BaKyyMa
MIPUMEHSIIOTCSI COOTBETCTBYIOIINE W3-
MEpUTeNIN ¢ CUTHamm3amumeit. [1pu mo-
CTIDKCHUHN 3aJaHHOTO YPOBHS BaKyy-
Ma cpabaThIBacT KOMIIApaTop M 3alry-
CKaeT KOHTPOJUIEp TeMIIepaTypHI.

Iman 3. Cmadus pazoepesa.

Kax mpaBwito, TexXImmporiecc mpe-
ChIBaCT pa3orpeB C 3aJTaHHON KOHTPO-
JIMPYeMOil CKOpocThio. HarpeB momkeH
IIPOUCXOINUTh HACTOJBKO MEIJICHHO,
YTOOBI M3IEINEe YCIIeBaJI0 paBHOMEP-
HO TIpOTrpeBaThCsI. DTO, BO-TICPBBIX,
HUCKITIOUNT KOPOOJICHHE, a BO-BTOPHIX,
00ecTIeunT paBHOMEPHYIO TepMOoOpa-
0OTKYy TIpW 3aJaHHOI TeMIlepaType
no Bcemy o0beMy uznenus. [1pu Obi-
CTPOM pa3orpeBe BHYTPEHHME YaCTU
W3OCNINST TOCTUTHYT TPeOyeMOI TeM-
ImepaTypel ¢ 3amep:KKOi, a cJemoBa-
TEJIbHO, OYIyT ITOABEPTaThcsl TEPMO-
00paboTKe HEAOCTATOYHO AOJITO.

Iman 4. Cmadus evidepicku (cob-
CMBEHHO MepMoobpadbomKa).

3mech TakKe TailMep BBIICPXKKH
BKJTIOUACTCS] aBTOMATUYCCKA B TOT
MOMEHT, KOIJa TeMIlepaTypa B IIeUud
BOMIET B HEOOXOOWMBINA TEXHOJIOTU-
YeCKWi MHTepBaJl TeMIIepaTyp.

Iman 5. Oxaaxcdenue.

B03MOXXHBI pa3Hble BAPUAHTHI OX-
naxneHus. [lepBbrit BapmaHT — IIOJ-
HOE OTKITIOYCHME M E€CTECTBEHHOE OX-
JIAXIECHUE TIPESUMYIIECTBEHHO 3a CUeT
n3nydyeHus. KOHBEKIIMOHHOE OXJIax-
IeHUEe W OXJIAXKICHME 3a CUYET TeIUIO-
Tepeaavyn 30eCh CBEACHO K MUHUMYMY
W3-32 TOCTATOYHO BBICOKOTO pa3ps-
KEHUS.

Bropoii BapraHT — IUIaBHOE OX-
JIaXICHNE B TeUCHHE OIIPEICICHHOTO
BpeMeHH, OOJIBIIIETO, YeM IIPH ecCTe-
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CTBEHHOM oxyaxnaeHuu. KoHTpoiiep
TEeMIIepaTyphl JOJDKEH B 3TOM Cliydyae
TUIAaBHO CHUXKATh MOIIIHOCTh Harpesa.

Ilpu xaxnaomM M3 3THUX JABYX Ba-
pPUAHTOB Mojaya BO3ayXa B IeUb BO3-
MOXHa, TOJbKO €clud TeMIepaTypa
B HEl OIyCTUJAaCh HUXE MOPOrOBOTO
ypoBHS T,opor. B KOHTpOILIEpE TEM-
rnepaTypbl 3a Iofadyy Takoro CUrHajia
pazpenieHus (1 yrpaBjiaeHUs) 1OJKEeH
OTBeYaTb COOTBETCTBYIOIIWI KOMIIa-
patop. OOpaTnM BHUMaHHME Ha OCO-
OEHHOCTb pabOThl ATOrO0 YCTPOMCTRBA.
Jleno B TOM, 4TO, KaK BUIHO U3 PUC. 3,
Ha rpaduke ecTb ABE TOYKM, KOTIIa
NOJDKEH cpaboTaTh KomIlapaTop —
Ha 3Tare pa3orpeBa W Ha aTare oxJja-
xkneHus. Ho B KommapaTtope B KOHT-
pojuiepe Uil 3TOro cllyyasl JOJIKHA
OBITh TIpeaycMOTpeHa (YHKUMS TaK
HAa3bIBAEMOU OTJIOXKEHHOW CUTHAJIN-
3allMM, KOrga KOMMapaTop WIHOpHU-
pyeT mepBoe ycaoBUe cpabaTbiBaHUS
TOCJIe TIOJAYN CUTHAIA «CTapT», a pe-
arupyeTr TOJIbKO Ha TOCJEIYyIOLINE.
Bor eme omuH sapkwuit ipuMep PyHK-
LIMOHAJIbHBIX BO3MOXHOCTEM, KOTO-
pPBIMM J1OJKEH 00J1afaTh 3TOT CIELr-
aJTM3UPOBAHHbBINA KOHTPOJLUIED.

Dman 6. Omkawuerue neuu

Ilocne oxnaxneHusi M 3arycka
BO3[yXa KOHTPOJIJIEP TeMIIepaTypbl
JNOJKEH TIOJHOCTBIO OTKJIIOUUTH Ha-
rpeBaresiu.

Cneuyan13npoBaHHbIii KOHTPONINED
Temneparypbl METAKOH-6305
WTtak, MBI ommcaay aBa XapakKTep-
HBIX TEXHOJIOTMUECKMX IIpoliecca Tep-
MUIYECKOI 00pabOTKM MaTepuasioB, KO-
TOpBIC TIPOXOMIST Yepe3 PSII CXOKMX ITa-
noB. [lpy ommcaHny MBI TOIBITAINCH
copMyIrpoBaTh TpeOOBAHUSI K KOHT-
poJuiepy TeMITepaTyphbl, KOTOPHIN OBl
YIPaBJISUT TeMITePaTypPHO-BPpEeMEHHBIMI
pesKMaMI TaKMX ITPOIICCCOB C YICTOM
BCEX YITOMSTHYTBIX OCOOCHHOCTEIA.
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Puc. 7. Yr[paBneHme YCTaBKaMU U CKOPOCTAMU HaI'peBa/OXJla)K,U,EHVlﬂ

[TpuMepoM MOmIOOHOTO YCTPOCT-
Ba MOXET CIIyXXWTh CIEIUATN3UPOBaH-
HbII KOHTpoJsutep Temmepatypsl META-
KOH-6305, mnpemHa3HaYyeHHBIH ISt
pelleHys OIMMCAHHBIX 3amad (puc. 6).
METAKOH-6305 oTHOCHTCS K paspsity
KOH(UTYpUPYEeMbIX KOHTPOJIIIEPOB, BbI-
TTyCKaeMbIX HayYHO-TTPON3BOACTBEHHOM
¢upmoii «KoOHTpABT». DTU KOHTPOJI-
JIepbl He TpeOyIoT IpOorpaMMupoBa-
HUSI — Bce (DyHKIUU U HEOOXOAUMBbIE
rapaMeTpbl M XapaKTepUCTUKU 3aja-
IOTCSI C TIOMOIIbIO HACTPOWKU (KOH-
¢urypupoBanus).

PacckaxeM Oosee neTtaibHO O Tex
(byHKIIMOHATEHBIX BO3MOXKHOCTSIX CITe-
LIMAJTM3UPOBAHHOTO KOHTpOJUIEpa TeM-
nepatypel METAKOH-6305, koro-
pble YITOMUHAJINCh BBIIIIE U KOTOPHIE
HEOOXOAUMBI [IJIsI TTOJTHOMACIITaOHO-
TO YIIpaBJIeHUsI TeMIlepaTypHO-Bpe-
MEHHBIMU PEXHWMaMU C aJTOPUTMOM
«HarpeB — BBIIEPKKA — OXJIAKICHUE».

Anroput™ perynupoBaHus 1 aBTOHACTpOliKa
Kontpomnep Temneparypst META-
KOH-6305 mpenHasHayeH s Tipe-
LIM3MOHHON TepMUUeCcKOoir 00paboT-
KU. DTO 00ecreunBaeTcsl Kak BbICOKOI
TOYHOCTBIO U3MepeHus (kiaacc 0,1), Tak
1 TOYHBIM PETYJIMPOBAaHUEM TeMIIepa-
Typbl 3a cuet npumeHeHus [TW-an-

Puc. 6. CrieynanusuposaHHbiii KoHTpolep Temneparypst METAKOH-6305

roput™Ma ympasiaeHus. OYHKIINS aB-
TOMaTUYECKOW HACTPOWKU oOserdyaer
HacTpoiiky mnapamerpoB I[1M]I-anro-
pUTMa U MO3BOJISIET MOJIyYaTh OTJIUY-
HblEe pe3yJbTaTbl Jaxe TMepcoHaly,
HE MMEIOIIEMY CIelMaIbHON TOAro-
TOBKH B 00JIaCTU PETYJIMPOBAHUSI.

B xoHTpOIIEepe (hopMUPYIOTCS TBa
BUJIa CUTHAJIOB YIIPaBJIEHUS: TUCKPET-
HBII CUTHAJI C IIUPOTHO-UMIIYJIbCHOM
MOZYJISILAENA M aHAJIOTOBbI TOKOBBIA.

Kpome pexnma aBTOMaTU4eCKOTO
PEryIMpoBaHus, B KOHTPOJLIEpE Mpe-
YCMOTPEH PEXHUM PYYHOTO YIpaBiie-
Husl. [lepexon MexXny HUMU OCYIIECTB-
JIsieTcs 6e3yaapHo.

YnpaBneHme ycTaBkamu 1 CKOPOCTAMM
HarpeBa/OxNaxaeHus

Hapsioy ¢ ocHOBHOI1 B perymisitope
MOXKET OBITh 3aIaHa JOITOJTHUTEIbHAS
ycTaBKa — IpenycraBka. [lepexioue-
HHUE C YCTaBKM Ha TIPEIyCTaBKY OCY-
IIECTBIISICTCS 10 BHEIITHEMY CUTHAITY,
KHONKAMU C TaHeIW IIpuodopa WiIn
mo uHTepdeiicy (puc. 7). Takas Bo3-
MOXXHOCTh OBICTPOM CMEHBI YCTaBKU
«OITHUM IBWKCHHMEM Tablla» MUCKITIO-
YaeT XJIOMOTHBIN U TOJITUA HabOp HO-
BOTO 3HAYCHMS YCTABKM.

CKOpOoCTSIMA HarpeBa,/OXJTasKICHUS
MOXHO YIpaByIsITh. CKOpOCTH TIepexona
Ha YCTaBKY U Ha TIPEIYCTaBKY 3aJar0TCsT
pa3mebHO W BBIICPKUBAIOTCS PETYIIsI-
TOpOoM B Ipouecce padboThl. Takum
00pa3oM, KOHTPOJUIEP TeMIIEpaTyphI
METAKOH-6305 1103BoJISIET HE TOJILKO
TTOIIEPKMBATh TeMIlepaTypy Ha 3amaH-
HOM TIOCTOSTHHOM YPOBHE, HO U YIIpaB-
JIATH €10 BO BPEMEHM T10 JIMHEITHOMY 3a-
KOHY C 3aJaHHOI CKOPOCTBIO.

Tanmep nycka

Kourpomutep METAKOH-6305
MMeeT TaiiMep ITycKa, KOTOPKII 3ary-
CKaeT HaTpeB Yepe3 3aJaHHOE BPEMS



0CJIe TIOAa4YX CUTHAA «cTapT». OyHK-
s O4YeHBb ITOJIC3HA, KOTIa pa3orpeB
000pyIOBaHMS 3aHMMAaeT MHOTO Bpe-
MEHM U XeJIaTeJIbHO HaJaTh ero 3apa-
Hee, 10 BBIXO/a IIepCcoHaa Ha padoTy.

Taiimep BblaEPXKU

TaitMep BBIIEPKKN B KOHTPOJUIE-
pe METAKOH-6305 mMoxeT OBbITh 3a-
MYIIeH HECKOJIbKUMM Pa3HBIMHU CIIO-
cobamu.

» Besycaosnuuiil 3anyck. OcyIecTB-
JIIeTCST TI0 BHEITHEMY CHUTHalIy (WIn
C TIOMOIIIBIO KHOIIOK ¢ TIaHEIX TIPr00-
pa, Wi 1o mHTepdeiicy) 6e3 MpUBI3KI
K M3MEPEHHO TeMIIepaType.

» Yeaosuwiit 3anyck.  OcCyIecTB-
JISIETCST TIOCJIe TI0HaYM BHEITHETO CHT-
Haja (WIM ¢ TaHeau IIpudopa, WIN
no wuHTepdeicy) TpU BBITTOJHEHUN
3aJaHHOTO YCJIOBUS Ha M3MEPCHHYIO
TeMmeparypy. Yaime Bcero ycIoBUEM
3aIlycKa CUYMTAeTCs IIOMMaJaHue W3-
MEpPEeHHOM TeMIlepaTyphl B 3aJaHHBIN
WHTEPBaJI OKOJIO YCTaBKM.

» Sanyck eHympeHHUM KoMhapamo-
pom. HecMOTpsT Ha CXOICTBO C TIPEIbIIY-
IIAM, TaKOM CIIOCO0 HaeT IToJIb30BaTe-
JII0O HOBBIE BO3MOXHOCTH. Hampuwmep,
NI KOMITapaTopa MOXHO 3a1aTh pe-
KUMM 3alIep>XKM cpabaTbiBaHUsI, TpU
KOTOPOM OH cpabaThIBacT TOJBKO,
eCIM YCJIOBHE CpabaThIBAHUS KOM-
mapaTropa BBIIIOJHSICTCSI B TCUYCHUE
OITpeIeICHHOTO 3aJaHHOTO BPEMEHMU.
Tem camMbIM, MBI UCKJTIOUAEM 3aITycK
TaliMepa BBIIEPXKKM OT CIy4alHBIX
KpPaTKOBPEMEHHBIX KOJICOAHUA TeM-
TepaTypHl.

Taiimep rotoBHOCTH

Koraga wucrekaer 3amaHHOE BpeMmst
BBIIEPXKKM M TepMuyecKasi o0paboTKa
3aKaHIMBACTCS, KOHTPOJIIEP TTO3BOJISICT
VIPaBJISITh HEKOTOPBIMU ICHCTBUSIMIU.
B mpocteiiiiem ciydae TpeOyeTcsl mo-
IaTh CUTHAJ TOTOBHOCTH (CHTHAJ OKOH-
YaHWS TepMooOpaboTkn). Ero momaer
TaiiMep TOTOBHOCTH, KOTOPHIII aBTOMa-
TUYECKM 3aIlyCKaeTcs I10 OKOHYAHWHU
BPEMCHH BBIICPXKKHM. BTOpBIM HarIsIm-
HBIM TIPIMEPOM HCIIOTB30BAHUSI Tali-
Mepa TOTOBHOCTH MOXET CIIYKUTh (hop-
MMPOBAHNE CUTHAJIA BKITIOYCHIS Ha 3a-
JNAHHOE BpeMsI BEHTWJISITOpa B KaMepe
TIOTMMEPU3ALINL.

OtcueT BpeMEHM IJISI BCEX Tpex
TaliMepOB MOXKHO OIIEPAaTUBHO IIPO-
KOHTPOJIMPOBATh, IIPU HEOOXOTUMOCTH
OTCUET MOXHO JOCPOYHO 3aBEPIIUTD,
HakaB KHOIIKY Ha TIaHEIA TIpHOopa.

YnpaBneHue ¢ NOMOLLbIO BHELLIHWX CUTHANOB,
KHOMOK C naHenu npubopa, no uHtepdeicy
Ilpu paspaboTke KOHTpoJuiepa
32 OCHOBY OblIa MIPUHSITA ClEayIoIIast
KOHIICTILIMSI: OIepaTUBHOE YIpaBie-
HUe paboTol KOHTpoJiepa (a 3HAYUT
U DJIEKTPOTEPMUYECKUM OOOPYIOBa-
HUEM) MOJKHO MPOBOIUTHCS C TO-
MOIIIbIO MYJbTOBBIX KHOIMOK, pPacro-
JIOXKEHHBIX Ha MaHeau Ikada ympas-
JICHUsI, a YIpaBJIeHHWE C ITOMOIIbIO
KHOTOK, pAaCIlOJIOXXEHHBIX Ha IIe-
pemHell MaHeauW caMoro Ipubopa,
JOJDKHO OBITb CBEJEHO K MUHUMYMY.
Bo-nepBbIX, MyJIbTOBbIE KHOIIKM Ha-
JIe’KHEee, YTO OYEHb BaxKHO B TSKEJIBIX
MPOMBIIIJIEHHBIX YCI0BUsIX. Bo-BTo-
DBIX, B 3aBMCHUMOCTU OT BBIIIOJIHSIE-
MOIf 3aja4ul MyJIbTOBBIE KHOIIKU UME-
IOT CTPOTO ompenejeHHOe (YHKIIMO-
HaJlbHOe Ha3HayeHue. KoHKpeTHoe
Ha3HAYeHWE KHOMKU MOXET ObITh
yKa3zaHo B ee uueHTudukarope. Bce
9TO YIIpOIIaeT padoTy OIepaToOpoOB.
BMecTo my/nbTOBBIX KHOITOK B Ka-
YeCcTBe MCTOUHMKOB CHUTHAJIOB YIpPaB-
JICHUSI MOTYT OBITh MCIIOJIb30BaHbI
JMUCKPETHBIE CUTHAJIBI MPOrpaMMUpPY-
e€MbIX KOHTPOJIJIEPOB, KOHIIEBBIX BbI-
KJIrouatesieil, KOHTaKTOB pejie M T.II.
s 06paboTKM 3TUX CUTHAJIOB yIIpaB-
JIHUSI B KOHTpOJUIepe IpPeaycMo-
TPEHBl YEThIpEe MOUCKPETHBIX BXOja:
«CTapT/CTOI», «ITyCK TaliMepar, «Iay-
3a», «IIpelyCcTaBKay.

PeTpaHcnsiums n3mMepeHHoro curHana

Ecnu aHanoroBblil TOKOBBIN CUT-

HajJl HE WCIIOJIb3YeTCsl ISl yIpaBiie-

HUSI, TO OH MOXET ObITh TPUMEHEH IS

PETpPaHCIIIMY U3MEPEHHOIO CHUTHAJIa
Ha perUuCTpUpPYIOIIMe YCTPOUCTRA.

Komnapartopbl, OTNOXEHHas 1 3anepxaHHas
curHanu3aums
KoHTponb 3a mpoTrekaHueM IMpo-
1ecca OCYIIECTBIISIIOT KOMITapaTOphl-
curHanu3satopbl. Ux yncio B mpubope
MOXET JocTUraTh 4eThipex. Komra-
paTopbl MOTYT BBIIIOJIHSATE 16 pa3HO-
BugHocTelt pynkunit. Kaxnas pyHK-
LIMST XapaKTepu3yeTcsl omnpeneeHHOM
3aBUCUMOCTBIO BBIXOJHOTO CHTHaJIa
OT COOTHOIIICHUSI U3MEPEHHOTO CUTI-
Haja M ycTaBOK («OOJblle», «MEeHb-
1e», «IoMagaHue B MHTEPBaJ», «I10-
MaJjaHue BHE HMHTEpBaja»), a TakKXe
CIoco0OM 3amaHMsl TIOPOTOB cpada-
TBIBaHHUSI KOMITapaTOPOB, B TOM YMCIIE
MOPOTOB, «CKOJIB3SIIIUX» BIOJIb U3ME-
HSIIOIIIUXCSI YCTaBOK.

CurHansl KOMIIapaTOpOB MOIYT
OBITh UCITOJIb30BaHbI U JIJIsI YIIpaBJICHUA
BCITOMOIaT€JIbHbIMU YCTDOfICTBaMI/I.

KoHTponb koHTypa ynpasneHus

B npubope mpenycMoTpeHBI pas-
JIMIHBIC BapUaHTHl (DYHKIIMOHAJIBHOM
curHanu3zauuu. Hampumep, oH 00-
HapyXXuBaeT OOPBHIB B JIMHUU CBSI3U
¢ matyukoM. Kpome Toro, B HeM pea-
JIN30BaH aJITOPUTM KOHTPOIISI OOpPBI-
Ba KoHTypa ympasicHus (LBA). An-
roput™M LBA oOHapyxuBaeT Jo0bIe
HapylIeHUSI B KOHTYpE YIIPaBICHMUSI.
Hampumep, mieperopanme TepMosIeK-
Tpuueckux Harpeparenieii (TDHos),
HEUCIIPaBHOCTH CUJIOBBIX KOMMYTATO-
POB, OTCYTCTBHUE IMUTAHMUS B CUJIOBOU
ceTd, OOpPBIB CHWTHAala YIIPaBIICHUS,
pa3MelleHne OaTIuKa TeMIIepaTyphl
3a mpeaeaaMu paboueii 30HBI HaTpeBa.

KoHurypupoBaHue onepaTBHOTO MEHIO

KoHTpomtep oTamyaeT MHOTO-
(YHKLIMOHAJILHOCTh U TMOKOCTL. [ly-
TeM KOH(UTYPUPOBAHUS €r0 MOXHO
HACTPOUTh Ha BBHITIOJTHEHUE IIIPOKOTO
Kkpyra 3amad. Co3maresisiM yCTpOMCTBa
BaXHO ObLIO MAaKCUMAaJIbHO OOJIETYUTh
paboTty onepatopa ¢ ripuoopom. C o1oii
IIeThI0 BO BCEX HOBBIX IIPHOOpax, pas-
pabateiBaeMbix HIT®D «KoHTpABT»,
MpeaycMOTpeHa Takash (QyHKIMs, Kak
BBEIOOP COCTaBa OIIEPATUBHOTIO MEHIO.
Jemo B TOM, 9TO B 3aBUCHMOCTH OT pe-
IIaeMoOil 3amadyy oOIlepaTopy HYKHO
KOHTPOJIMPOBATh, a IIPU HEOOXOTMMO-
CTM M M3MCHSATh HabOp ITapaMeTpOB.
Yacto coctaB 3TOro Habopa oOIpene-
JIIETCSl HE TOJIbKO 3amayeil, HO U MOoJ-
HOMOUMSIMM, KOTOpBIC IIPEIOCTaBIIC-
HBI oreparopy. [IpuBemeM HECKOIIBKO
IIPUMEPOB HACTPOIKM, OrPaHNIMBAsICh
3HAUCHWEM TOJIBKO OTHOIO ITapame-
Tpa, KOTOPBIA JOCTYIIEH U IIPOCMO-
Tpa B peXXMMe OCHOBHOW WHIVKALINHA
Ha BTOPOM (HWXKHEM) aucruiee (Ha Bep-
XHEM JIMCIUICE BCETIa OTOOpaKACTCS M3-
MepeHHoe 3HadeHue). BapmaHT 1. Orme-
paropy BakKHO HaOJIIOmATh M3MEPEHHOE
3Ha4YeHue 1 ycTaBKy. Bapuant 2. Omne-
paropy BakKHO HaOJIIOmATh M3MEPEHHOE
3HAUCHWE M €TO OTKIIOHCHWE OT yCTaB-
ku. Bapuant 3. Oneparopy BakHO Ha-
Omonath M3MEPEHHOE 3HAYCHME U €TO
MaKCHMAaJbHOE 3HAaYCHHE C MOMEHTa
ITocIieAHEro copoca (TmoKa3aHUs MaK-
CHMaJbHOTO JoTrepa). Bapmant 4.
Oneparopy BaxXHO HaOIIODATh M3ME-
pEeHHOE 3HAUCHHUE M OCTaBIIIEeCs Bpe-
MSI BBIICPKKI.
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Puc. 8. Jlorrep dukcupyer MMHUMANbHOE U MaKCUMabHOE 3HaYeHNe

DTO TOJBKO YacTh BApUAHTOB, WII-
JIIOCTPHUPYIOITNIX BO3MOXKHOCTH TI0 OTO-
OpaxkeHMI0 MH(OPMALIMI B PEXKMME OC-
HOBHOM MHAVKALINK. AHAJIOTHMYHO AEJI0
00CTONT M C COCTaBOM OIIEPATHUBHOTO
MEHIO: B HETO MOXKHO BKJTFOUMTH TOJIb-
KO Te TapaMeTphl U B TOM ITOPSIIKE,
KOTOPBI HamboJIee YacTO MCITOIb3Y-
eTCsI OIIePaTOPOM.

Kpome Toro, ¢ IToMoIIpo mapoJs
MOXHO OTPaHUINTH BO3MOKHOCTb 13-
MEHEHHS ITapaMeTpPOB OIIePAaTUBHOTO
MEHIO.

®yHkuma norrepa
B xontpomiepe METAKOH-6305
peanu3oBaHa (QyHKUMs jgorrepa. [1pu-
60p buKcUpyeT MUHUMAIIPHOE W MaK-
CHMMAaJbHOC 3HAYCHUS WM3MEPEHHOTO
CWTHaJIa 3a TIepHOJ C MOMEHTa IIO-
cinemHero copoca (puc. 8). Dt 3Ha-
YeHUsI OOCTYIHBI [IJIT IIPOCMOTpa
¢ TaHeIu Ipubopa, a TaKKe IT0 CeTU
RS-485.

CueTynk MOTOYACOB

Kontpomnep ¢pukcupyer cymmap-
HOe BpeMsI HaxOKICHUSI BO BKITIOUCH-
HOM COCTOSTHUH, TO €CTb BBITIOTHSICT
(GyHKIIMM cYEeTYMKA MOTOYACOB. DTO
MO3BOJISIET OIICHWBAaTH BpeMs Ha-
paboOTKM KaK caMOro KOHTpOJIIepa,
TaK M O0OpyIOBaHUS, Ha KOTOPOM

mapameTpa mpouecca nocie cépoca

OH YCTaHOBJIEH (€CTECTBEHHO, TIpU
YCJIOBUM, YTO MUTAHKE KOHTPOJIIepa
U 00OpYIOBaHUST BKITIOYACTCSI OTHO-
BPEMCHHO).

BCTpOeHHBIi ncTouHnK 24 B

BcerpoeHHBI MCTOYHUK CTAOMIM-
3MPOBAHHOTO HanpsKeHusT 24 B MoxkHO
WCTIONB30BaTh ISl MUTAHUS NATYUKOB,
pene, MHIMKaTOopoB. Hamumame Ttako-
T0 HWCTOYHMKA YIPOIIAeT CUCTEMY
W CHIDKAeT ee CTOMMOCTH, OCOOCHHO
KOTJIa peYb UAET O IMPOCTHIX CUCTEMAX.

O6meH paHHbIMK No ceTn RS-485
B cetun, mocTpoeHHOIT Ha WHTEpP-
deiice RS-485, KOHTpoIIIEp BHITIOTHSIET
pOJTb BEIOMOTO ycTpolicTBa (slave). Ha-
0op MapaMeTpoB, KOTOpBIE HOCTYITHBI
JIST YTEHWsI U 3amiucy 1o cet RS-485,
COCTaBIIIET TaK Ha3bIBAEMYIO peru-
CTPOBYIO MOJIENIb KOHTpoJulepa. B Hee
BXOIAT, HATIpUMep, U3MEpeHHbIe 3Ha-
YeHNS, 3HAYEHUsI YCTABOK, COCTOSTHHE
JIUCKPETHBIX BXOHOB, (DYHKIIMA KOM-
TIapaToOpOB, COCTOSTHUE BBIXOIA KOMIIa-
patopa 1 MHoroe npyroe. ITapamerpnr
PETUCTPOBOM MOJIEN MOKHO HE TOJTHKO
CUMTBIBATh, HO W YCTAHABIIMBATh. DTO
3HAYUT, YTO IT0 CETM MOXKHO HE TOJIBKO
CcoOMpaTh TaHHBIE O TIpollecce U paboTe
KOHTpOJUIEpa, HO U YIPaBIISITh €ro pa-
0OTOIA.

3akoyeHe

B naHHOIT cTaThe BallleMy BHU-
MaHUIO OBLI MPEeACTaBICH CHeLUaTIN-
3UPOBAHHBINA KOHTPOJUIEP, KOTOPBINA
ONTUMU3MPOBAH IS YIIPaBJICHUS TEM-
MepaTypHO-BPEMEHHBIMU  peXXUMaMU
B 2JIEKTPOTEPMUYECKOM O0OpYIOBaHUN
C peaj3alyeil alropuT™Ma «pa3orpeB —
BbIAEpXKKA — oxjaaxaeHue». [Ipu ero
pa3paboTKe ObUIM MaKCUMAJIbHO Yy4Te-
HbI OCOOEHHOCTH MPOTEKAHUSI TEXHOJIO-
TMYECKUX TTPOLIECCOB B PeaIbHBIX MPO-
MBIIIUIEHHBIX YCJIOBUSIX.

BaxxHo oOTMeTUTb, UYTO JaHHbII
MpuOOp ONTUMM3UPOBAH HE TOJb-
KO C TOYKHU BBINOJHSIEMBIX DYHKIIUI
1 ocobeHHocTel mpouecca. OH oOIl-
TUMU3UPYET M CUCTEMHOE DEICHHUE.
Hanpumep, 4ToOBbI TOJYYUTHh 3aKOH-
YEHHBIN 1IKacd UIsT yrmpaBiIeHUST Ka-
MEPOI MOJIMMEPU3ALIMA TTOPOLLIKOBOM
MOKPAcKM, TOCTATOYHO BCEro JHIIb
CJIeyIOIIEro 000pYI0OBaHMS:

» KOHCTPYKTUBHas1 000JlouKa —
COOCTBEHHO caM IKad;

» KoHTposutep METAKOH-6305;

» TaTYUK TeMIIepaTyphl (TepMorna-
pa U TepMOIIpeoOpa3oBaTeIb COIpPO-
TUBJICHUS);

» CWJIOBOMI KOMMYTAaTOp — KOH-
TaKTHBIN ITycKaTelb WIM THUPUCTOP-
HBIi1/CUMUCTOPHBIN OJIOK;

» aBTOMAT 3allUTHI;

» TIyJIbTOBbIC KHOMKW M WHAMKA-
TODBI.

N Bcé! Ilpy 3TOM CXeMOTEeXHU-
YecKoe pelleHMe IIoayJaeTcsl Ipe-
NIEJIbHO TIPOCTBIM, COOTBETCTBEHHO,
1 MOHTaXKHbIe paOOTHI OYIYT CBEACHDI
K MUHUMYMY.

B nanpHeiiiiem Mbl TUIaHUPYEM
pacckasarth 0 IPMMEHEHUM KOHTpoJuiepa
METAKOH-6305 B cricTemMax He TOJIbKO
M3MEPEHUs] 1 PEeryJupoBaHMsl, HO U pe-
TUCTpalMM, BHAeorpaUIecKoro OT-
0oOpaXkeHUsT M apXUBUPOBAHMS JaHHBIX
B COCTaBE M3MEPUTETbHO-BBIUUCTUTEb-
Horo komruiekca «MHTEIPA®D».

A.T. KocTepuH, reHeparbHblii AUPEKTOp,
[1. B. [pOMOB, TEXHUYECKUIA ONPEKTOP,
HMN® «KoHTpABT>», . HuxHwuit Hoeropog,
Ten.: (831) 260-0308,

www.contravt.ru,

e-mail; sales@contravt.nnov.ru



