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OnTumusauusn pa60TbI arnomMepaumMoHHbIX MAallUH C NOMOLIbLIO
B/1aroMepoB arfounxTbl.

CoenracHo mMamepuasnam kKoHgpepeHyuu ESTAD (European
Steel Technology and Applications Days) 2015 2o0da,
ycmaHoeKa ejlaeoMepa U asmomamu3ayusi cucmemabl
yesnaxHeHuUs1 azsiomepama y komnaHuu SAIL nomoana
yeenu4yums npodykmueHocmb Ha 12%, npo4yHocmsb ¢ 68 do
71, cHU3umb menkyro gppakyuro ¢ 12% 0o 8%

Arrnomepaumng xenesHon pyabl U TOHKUX KOHLUEHTpaTOB nepen AOMEHHOW NNaBKoM NO3BoNseT
CYLLIECTBEHHO YNYYLINTb TEXHUKO-3KOHOMMYECKME NoKkasaTenn paboTbl JOMEHHbIX NeYen, yBenminTb
NX MPOM3BOAMNTENBHOCTb. 3HAaUMTESbHbIE KanUTanbHble 3aTpaThl HA CTPOUTENBLCTBO habpuk
arnomMepauun pygHoro Cbipbsi U pacxodbl Ha UX 3KCNyaTaumio CpaBHUTENbHO BbICTPO
KOMMEHCHPYIOTCHA 9KOHOMUEN KOKCa U POCTOM BbINMaBKN YyryHa Ha npeaBapuTeNbHO OKYCKOBAaHHOM
cbipbe. B HacTosiLLee BpeMs NPOMbILLNIEHHOCTBIO UCMOMNb3YTCA ABa METOA4A OKYCKOBaHUSA:
arnomMepauus pya v KOHUEHTPaToB 1 MPOU3BOACTBO OKaTbILEN U3 KOHLEHTPaTOB.

MepBasa neHTOYHAs arnoMepaumoHHasa MalluHa, yCTPOMCTBO KOTOpoK Bbino npegnoxeHo B 1906 r.
amepukaHuamun A. lyantom u P. JInongom, Bowna B akcnnyaTtauyuio B8 1911 r. ArnomepaumoHHble
MaLLUWHbI 9TOro TMMa NOMyYnnu LLUMPOKOe pacnpocTpaHeHne BO MHOMMX cTpaHax. B HacToslee Bpems B
mupe pabotaeT 6onee 1000 arnomalumMH cymmapHOM NPON3BOAMTENBHOCTLIO A0 500 MAH. T
arnomepara B roj.

Mpouecc arnomepaLmm CBs3aH € NpocacbiBaHUEM UMM NPOAYBOM ra3oB Yyepes crnekaemMblin Crown.
KonuuectBo Bo3ayxa, NOABEOEHHOIO K 30HE ropeHus TBEpA40ro ToNnmBea, onpeaenseT CKOPoCTb
roOpeHMs YacTumL, KOKCOBOW MENoumn, a KONM4ecTBO 1 TeMnepaTypa OTX04sALWMX U3 30HbI FTOPEHMS
rasoobpasHbIX NPOAYKTOB peakunin — MHTEHCUBHOCTb TeNnsionepeaaym nog 3Tom 30Hon. B cessu ¢
3TMM BepTUKanbHasa CKOPOCTb CMEKaHNA MPU BaKyyMHOWM arfnomepauumn B nogaensioLwem 60nblLUnHCTBE
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crniy4daeB NpAaAMO nponopunoHaribHa ra3onpoHnuaemMoCcT CnekaemMoro Crio4. CnepoBaTernbHo, npu
noAroToBKe WNXTbl K CNEKaHUIO MH)KeHeprIVI nepcoHarn arnod)a6p|/1|< OOJTKeH fonblue BHAMAHUS
yaenATb NoBbILLUEHUIO €€ ra3onpoHNLAaeMOCTN.
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PucyHok 1. 3aBUCMMOCTb MeXAy BaXXHOCTbHO
LUNXTbI 1 BEPTUKANbHOW CKOPOCTLIO cnekaHust 7 —
wnxta MMK; 2 — mapraHueBas pyaa; 3 —
KOHLIeHTpaT oboralleHns kepyYeHcKkon TabavyHom
pyAabl; 4— OneHerop-CKMM KOHUEHTpaT; 5 — LmnxTa
Bbicokoropckow arnogabpukun; 6 — KOHUEHTpaT
KMA; 7 — marHeTuToBbIN koHUeHTpaT HTMK; 8 —
aHrnunckmne Bypble XenesHsiku.

Kak noka3aeTt Puc.1. ckopoCTb cnekaHmsa nmeet
SIBHO BblpaX€HHbI MakCUMyM Npu onpenesiHHoOM
BNaXXHOCTU AN KOHLEHTPATOB pasHbIX
mMecTopoxaeHun. Hanpumep, ons KMA nuk
CKOPOCTW CrekaHus HaxoanTcs B npegenax 7-8 %
BIa)XHOCTW.

Mepepn cnekaHnem yBRaXKHEHHYHO LUNXTY
OKOMKOBbIBAIOT BO BpaLlatolmxcsa 6apabaHax, rage
KOHLIEHTpAT HaKkaTbIBAETCS Ha MOBEPXHOCTb
bonee KpynHbIX YacTul, pyabl 1 Bo3BpaTta. Kpome
TOro, B aTux e 6apabaHax nponcxoaut
yBMRa)KHEHUE LWNXTbI 4O ONTUMANbHOMO YPOBHS,
4YTOo obGecneynmBaeT HaAUSYYLLYHO ee KOMKYEMOCTb,
rasonpoHMLIAEMOCTb 1, CnegoBaTesbHO,
MaKCUMarbHyH BepTUKanbHY0 CKOPOCTb
cnekaHus. BNnaxxHOCTb WWXTbl, NOCTyNatowen Ha
OKOMKOBaHWe, 06bIYHO NexnT B npegenax 2-5 %.

HenpepbIBHBIN KOHTPOMb (PAKTUYECKON BRAXXHOCTU LUNXThl OCYLLECTBIISIT C NOMOLLbIO BNlaroMepos,
nokasaHus KOTOPbIX UCMONb3YIOT AN NOAAEPXXaHUSA B@XHOCTM HA ONTUMarbHOM YPOBHE.

HMO MUKPOPALAP npepnaraet cepuio NOTOYHbIX MUKPOBOJTHOBbLIX aHannM3aTopoB Bnarv B
LUMXTe Ha BXOAeE LWNXTbl B OKOMKOBaTENb U ANl U3MePEeHUs BNAaXXHOCTU LWWMXTbI B NPOMOYHKepe,
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HenocpeACcTBEeHHO nepen nogayen
Ha arnoneHTty. Puc.2.

BnaxHocTb BxoasLen B
OKOMKOBaTenb LUNXTbl MOXHO
N3MepsiTb C NOMOLLbIO Blaromepa
MP113C13B, ycTaHOBMNEHHOro B
OyHKkepe, UM ¢ NOMOLLLI0 Bnaromepa
MP112K13K, ycTaHOBRNEHHOIO Ha
NEeHTOYHOM TpaHcnopTepe. [Ans
N3MEpPEHMNS BITAXXHOCTU arfolwmnxThbl
norfice OKoOMKoBaTenNs Mbl
' ) peKOMEHAYEM MCMNONb30BaTb
Bnaromep MP113C13B,
YyCTaHOBIEHHbIV B NpOMOYyHKepe,
nepepn nogaden Ha arfnoneHTy.

MP113C138B

C nomouwbto BnaromepoB MUKPOPA[LIAP Bbi cMoxeTe perynupoBaTh KONIMYECTBO BOAbI,
nobaBnsieMon B LLUXTY B OKOMKOBaTene, BHOCUTb KOPPEKTUPOBKM B paboTy arnomMaluvHy B
3aBMCUMOCTM OT BJIAXXHOCTU NOCTyNaroLen Ha arnosieHTy LWUXTbl.

MpocTble MOHTaX, HACTPOKKa U peryriMpoBka BNaroMepoB He Bbl30BYT HUKAKUX NpoGnemM y
ob6cnyxmBatoLLEero nepcoHarna; noAknioYeHne Bnaromepa K cyllecTsyroLMm Ha Balem npeanpustum
cucTeMam yrpasreHusi No3BonuT Bam Bcerga 3HaTb CUTyauuMio C Briaroi WWXThbl U onepaTUBHO
yCTpaHATb BCE BO3HUKAIOLLME NPobrembl.




MUKPOPAOAP112K13K (MP112K13K)

BeckoHTaKTHbIA MWKPOBOMHOBOW aMNnNnTyAHO-ha30BbIM BaroMep ABYXCTOPOHHErO Tuna
MUKPOPALOAP112K13K npefHasHayeH Ans USMepPeHUs BIIAXXHOCTN CbiMy4ynux MaTepmasnos
knaccamu ot 0 go 150 mm 1 TonwmHon 100-300 MM. Ha KOHBeNEepPHbIX NeHTax. Bnaromep moxeT
YHKLMOHMPOBATbL COBMECTHO C KOHBENEPHBLIMY BECAMU, KOMMNIIEKTOBATLCS YIbTPa3BYKOBbLIM
YPOBHEMEPOM, U3MEPAOLLIMM TOSLLMHY CNOosa MaTtepuana nnm dhopmupoBaTefnieM TOMLWMHBbI COA.
Bnaromep MUKPOPALNAP112K13K siBnsieTcA onTMManbHbIM BbIGOpPOM AN nusmepeHus
BNaXXHOCTU arnowmnxThbl Ha BXoAe B OKOMKOBaTe b.

Ha PUCYHKEe CXeMaTU4HO npeAacTaBrieHa YyCTaHOBKa CeHCOPOB BliaroMepa Ha KOHBEeWepHOW

JIeHTe.
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OcHoBHble TexHuyeckue napametpbl Bnaromepa MUKPOPAOAP112K13K

MapameTp XapakrepucTtuka
napameTpa
[vanasoH navepsiemMon BriaxxHocTn , % orlpo7
TemnepaTtypa KOHTponMpyemoro matepmana, °C ot +5 po +95

CrangapT ToKkoBOro Bbixoda (no Bbldopy), MA

0...5;0...20; 4...20

HanpsihkeHne nutanus, B

~220 (+22...-33) 50 'y
UM NOCTOsAHHOE =24+3

MoTpebnsiemas MOLWHOCTL, BeA

He bonee 50

FabapuTHbIe pa3mepbl CEHCOPOB , MM

130x130x75




MUKPOPALAP112E13B (MP112E13B)

KoHTaKTHbI MWKPOBOMHOBOW aMMNUTYL4HO- -
da30BbI BNaromep 0gHOCTOPOHHEro TMna
MUKPOPOAP112E13B npegHasHayeH ans

N3MepEHMs BIIAXXHOCTU ChiNy4nx MaTepmuanos c
knaccamu ot 0 oo 25 mm B ByHkepax. Bnaromep °
MOXeT (PYHKLMOHNPOBATL COBMECTHO C AaTYMKOM
HanuMuyusa matepuana unm ¢ ynbTpasByKOBbIM

AaTYMKOM HanonHaemocTn byHkepa.

Bnaromep MUKPOPALNAP112E13B siBnsieTcA onTMMarnbHbIM

BbIGOPOM AN U3MepeHUs BNaXHOCTU arnowmnxXTbl B NPOMBYHKepe R —
nepea noAayen arnowWwmnXTbl Ha arfoneHTy.

Ha PpUCYHKe CXeMaTU4HO npeacTaBJfieHa YCTaHOBKa CeHCOPOB BliaroMepa Ha CTeHKe 6yHKepa.

L 2 1 — pamka

=P ' - 2 — JaTYHK
et — : 3 — JaT4uK HAJIM9HUs MaTepuana
[ B 9 | @ P 4 — xoHTpraiika

‘ & 5 — netnu
6 — MIMUIBKHU
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OcHoBHble TexHuyeckue napametpbl Bnaromepa MUKPOPALAP112E13B

MapameTp XapakrepucTtuka
napameTpa
[vanasoH navepsiemon BriaxkHoc , % ot 4 0o 10
TemnepaTtypa KOHTponMpyemoro matepmana, °C ot +5 po +95
CrtaHgapT TOKOBOro BbixoAa (no Bblibopy), MA 0...5;0...20; 4...20

~220 (+22...-33) 50 'y,

HanpsihkeHne nutanus, B
WUInn nocTosiHHoe =24+3

MoTpebnsiemas MOLLHOCTL, BeA He Oonee 50

MabapuTHble pa3mepbl ceHcopa, MM 230x230x175




lMpocToTa rpagynpoBKM 1 06CnyxmBaHus BrnaromepoB obecneunBaeTcs ACHbIM U ya06HbIM
nHtepdencom. Bnaromep obecneunBaeT aBTOMaTUHECKYO KOPPEKLMIO pe3ynbTaToB N3MEPEHUS NpuU
NM3MeHeHMn TeMnepaTypbl MaTepmarna, UMeeT TOKOBbI/ BbIXO, U nocrneaoBaTenbHbIN KaHan cBA3n ¢
OBM RS-485. CurHan ceHcopoB NocTynaeT B MUKPOMPOLECCOPHbIM 6ok 06paboTkun, B KOTOPOM
NpoMCXoauT BblYMCNEHNE BNaXXHOCTU. BennunHa BnaxxHoctn otobpaxkaeTca Ha MHaAMKaTopHOM Tabno
MUKponpoLeccopHoro 6noka n npeobpasyeTcsa B aHanorosble Bbixoabl 4-20 MA n 0-5 B.

B komnnekt noctaeBku npubopa BXOOMT MNporpaMma HakomnneHnss n oTobpaxkeHus BNaXHOCTU B
peanbHoM macwTabe BpeMeHu, YTO MO3BONSAET 3anucbiBaTb Ha KOMMbOTEP, HAabnoaaTe, XpaHUTb U
neyaTatb MHCpOPMaLMIO O BNAXXHOCTK 3a NMOOON Nepmos BPEMEHMN.

To4yHOCTb M3MepeHMA BnaxHoctu Bnaromepamu MUKPOPADOAP ot 0,15 % mo 1 % abc. B

3aBUCMMOCTU OT [Ouana3oHa BJ1aXHOCTU, C Y4YeTOM MOrpeLHoCcTn np0600T6opa N nNorpeHoCcTn
namepeHunda BnaXxHoCcTtn ctaHaapTHbiIM MeTOA40M, HanpuMep, CyLLIKOI;l B CyLUNJTbHOM LIJKa(*)y.

Coomeemcmeue HopmaMm TexHu4decko2o PeanameHma TaMo)xeHHO20 Coroza :

004/2011 "O 6e30nacnocmu HU3KOBOILMHO20 060pYdo8anus’”,
020/2011 "SnexmpomacHUMHAsL COBMECMUMOCMb MEeXHUYECKUX cpeocmas”

BapeaucmpuposaHo 8 peecmpe dokymeHmos HINTO MUKPOPALAP NeP270820.




