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PYZbL, BKIIOYAIOIIN cTauH (1) CMELIMBAHHS BOJIBI, CBA3YIOILIETO H YaCTHII KEJIC3HOH Py/bl B IO MEHbBLIEH
Mepe OJHOM CMecuTele ¢ TojydeHueM cmecd M (il) TpaHyIMpoBaHHsS CMECH C IOJYYEHHEM ChIPBIX
okatsImed. Mexny cragueit (i) u cragueii (i) yacTe cMecu OTOMPAIOT B OMEparii 0Toopa oOpasIoB.,
(OPMYIOT C TIONy4YCHHEM HCIBITATEIBHOTO 00pasiia H MOABEPTraloT HCIBITAHHIO.
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Cnoco0 1 yCTpPOHCTBO /151 HeNMPEePbIBHOIO 00ecrneyeHus JOCTATOYHOI0 Ka4eCcTBAa ChIPbIX

OKATBHIIIEeH

Hacrosimee nzo0perenne OTHOCUTCS K CrIOcCOOY M COOTBETCTBYIOIIEH €My YCTaHOBKE IS
peryJMpoBaHusl Ka4eCTBa OKATHILIEH NMPH IMPOU3BOACTBE JKEJE3HOH pyIbl, MPU 3TOM CIOCOO
BKJIIOYAET CTAAUIO (1) CMEIINBAHUS BOJBI, CBA3YIOLIETO U YaCTHI] JKEJIE3HOH PyAbl B 10 MEHbLIEH
Mepe OJHOM CMECHTeJe C IMOJyuyeHHeM cMecu U (i1) IpaHyJHMpPOBAHUE CMECH C TMOJyYeHHEeM
CBIPBIX OKaTBILIEH.

IIpu rpaHyMpoOBaHUH KeJie3a OKATHIIIN MTPEIBAPUTENBHO MOTYYal0T MyTEM CMELITHBAHUS
BOJIbI, CBSI3YIOLIETO M YaCTHUI[ JKEJIE3HOW PYyIbl C MOCIENyIIIUM 0Opa30BaHHUEM OKaThIIEH M3
STOW CMeCH. OJTH TaK Ha3bIBAeMble ChIPbIE OKATBHIIIM 3aTEM CyIIaT W OOKHUTalT IpH
temneparype 6omnee 1000°C.

KauecTBO 3THX OKaThIllel, Ha3bIBAEMbIX CBHIPBIMHU OKATBIIIAMMU, SIBJISETCS PeELIAIOLUM
¢dakTOopoM NS KadecTBa YyryHa, IMOJy4aeMoro B mporecce oOxwura. Hampumep, cnumkom
MOPHUCTBIE OKATHIIIN MOTYT Pa3pyllaThecs, UM OKATBIMIM, KOTOPbIE CIUILIKOM IUIACTUYHbI, MOTYT
neopMupoBaTECS MO HArpy3KOH, YTO NPUBEAET K CIEKUBAHUIO U YIUIOTHEHHIO 3arpy3Ku
OKAaTBIIIEH B CIIEKATENbHON TENEXXKE Tak, 4TO OHa Ooyblie He OyleT MpOomycKaTh JOCTATOYHOE
KOJINYECTBO ra3a, YTO MPUBOAMT K OYE€Hb BHICOKUM MOTEPSAM AABJIEHHUs H/IIH K TOMY, YTO MTOTOK
rasa 4epes 3arpy3Ky NpOXOAUT OUY€Hb HEPABHOMEPHO.

Takum 00pa3oM, W3 YpPOBHS TEXHHKH M3BECTHO, YTO ChIPbIE OKATHIIU MOIABEPTaroT
KOHTPOMIO KadecTBa. Hampumep, Takoii koHTposb kauectBa packpbiT B US 4091060, rme
OMMCAaHO U3MEPUTENIbHOE YCTPONCTBO AJI ONPEAENICHUS WHTEHCUBHOCTH OTPAXKEHHsI CBETa OT
OKAaTBILIeH JXeNe3HOH pyabl. DTO OTpakeHHE TO3BOJISIET CIeJaTh BBIBOJ IO MEHBIIEH Mepe O
COJZIEP>KAHUU BOJIBIL.

EP 0970369 B1 otHOcuTCA K crtoco0y U yCTPOHCTBY JJIi MOHHUTOPUHTA H/MIIH KOHTPOJISI
U peryJMpoBaHUsl TPaHyJIUPOBAHUS, arlioMepalyuyd U T.J. B ICEBIOOXKIKEHHOM CJIO€ WM B
NICEBOOKIDKEHHOM INXTE MyTEM OIPENeNIEHHs BIAXKHOCTH NpoaykTa. Takum obpaszom, oburyro
BJIQXHOCTb IPOAYKTa CYIIECTBEHHO U I[IOCTOSSHHO H3MEPSIOT B CEKYHJHOM JHamna3oHe,
OECKOHTAKTHO, C TIOMOIIBIO 3JEKTPOMArHUTHOTO W3JIyUYeHHs] B BBICOKOUACTOTHOM HJIH
MHUKPOBOJTHOBOM JHamna3oHe, MO MEHbIIeW Mepe Ha OJHOW cTamuu crocoba. Hcmapenwue
OLIEHMBAIOT KaK Mepy oO0Iuel BIQXHOCTH mpoaykrta. IIpuHHMas BO BHUMaHHUE TEMIIEPATypy
NPOAYKTA, PE3yJIbTAaT H3MEPEHUS UCTIONB3YIOT AJIS IOAEePKaHUs OOl BIAXKHOCTH MPOAYKTA B
3apaHee OINpPENeNeHHOM MHara3oHe IyTeM U3MEHEHHs CKOPOCTHU pAacHbUICHHS W/ WiIn

TEMIIepaTyphl ra3a u/uim 00ObEMHOI0 Pacxo/ia C MOMOIIBIO PETYIHPYIOLIEro KOHTYPA.
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B US 2009/0031857 peup upeT O MOCTOSHHOM KOHTPOJIE KAadyeCTBA OKATBHIMLEH C
MOMOIIbI0 PEHTTeHOBCKUX WM Ja3epHbIx u3MmepeHuil. B GB 1505827 Takke pacKpbIThI
croco0bl M yCTPOWCTBA AJIsi aHAJNW3a TIPAHYJIMPOBAHHOTO MaTepuaja B PEXHME PEeaJbHOrO
BPEMEHH, TaK YTO KOPPEKTHPYIOILIHNE NEHCTBHsS MOTYT OBITh NMPENNPUHATHI B AOJDKHOE BpPEMSL.
Kpome Toro, US 2006/0159641 Al OTHOCHTCS K OCYIIECTBJISIEMOMY B pPEXHME pPeajbHOro
BPEMEHU CIIOCO0Y TONyYeHUs MapaMeTpoB IIOJNYyYAEMbIX CBHIPBIX OKATHIMIEH C MOMOIIBIO
UCTIBITAHUS 1aBJIEHUEM.

OnHako cepbe3HOH MpOOIEeMOi MPU MPOU3BOICTBE JKEJIE30PYIHBIX OKATHIIICH SBISIETCS
obecrieyeHre CTAOMJIBHBIX YCIOBHH TMpolecca B 30HE TOJYYEHHUS ChIpbIX oOKarbimeil. K
COXAJICHHIO, MHOTHE (DAKTOPBI HEOMPEAENIEHHOCTH YKe BIMAIOT HA MPEAIIECTBYIOINN MpoLece
CMeIINBaHNs MaTEPUaJIOB.

Henocratkom Bcex 3THX CrmOcOOOB KOHTPOJIS SIBJISIETCSL TO, YTO PETYJIHPOBAHUE
COOTHOLIEHHUs] B CMECH BOABI, CBSA3YIOLIEro U >KEJIE3HOH pyAbl OCYLIECTBISIOT B OTBET Ha
oOHapykeHHe ne(EeKTOB KauecTBa B OTHENbHBIX CBIPBIX OKATHIIAX. JTO O3HAYAET, YTO
NPOXOOUT 3HAUMTENIbHBI TEPHOA BPEMEHH, IOCKONBKY ae(eKkTsl KadecTBa MOTYT ObITh
OOHapy>keHbl TOJBKO TIOCJE IMpOLecca TPaHYJIHMPOBAHMA/KOMKOBAHMS, M TaKUM 00pas3oM,
MPOU3BOAAT JOMOJHUTENbHBIE OKATHIM C HEJOCTATOUHBIM KaueCTBOM IpPOAYKTAa 3a MEPHUOA
BPEMEHM MEXy CMELIMBAHUEM U TPaHyJIMPYIOLIUM JUCKOM. DTa BPEMEHHAas 3aAepKKa MEXIY
OOHapy>KeHHEeM U peryJUpOBKON KOJIWYECTBEHHBIX COOTHOIIEHHH B CMECH JOMOJHUTENBHO
YBEJIMYUBAETCS 32 CYET TOTO, YTO MEXKIY CMECUTENIeM M TPaHYJUPYIOIUMH JHUCKaMU OOBIYHO
NPEAyCMOTPEHBbl KOHTEHHEpbl AN XpaHEHHsA. ITO JeNaeT IMPAKTUUYECKU HEBO3MOXKHBIM
obecnieyeHne JOCTATOYHOIO Ka4decTBa MPOAYKLIUH, OCOOEHHO B CIIy4ae CHUJIbHBIX OTKJIOHEHHH
Ka4ecTBa PyAbl. DTO PACXOXKICHHUE MO BPEMEHM 3a CYET BPEMEHHU MNpeObIBaHUS (HECKOJBKO
MHHYT) MaTepuaja B OyHKepax JejlaeT HEeBO3MOXKHBIM YIPABJIEHUE OTKJIOHEHHSIMH Ka4yeCTBa,
BO3HUKAIOIIMMU TPU 3arpy3Ke CMECUTEJs], MyTeM HEMOCPEACTBEHHON OLIEHKU KaueCTBa CBhIPBIX
OKAaTbILIeH, a TOUHee, ITACTUYHOCTHU CBhIPBIX OKATbIIIEH.

Takum oOpa3om, wu300peTeHHe OCHOBAaHO Ha 3adade Co3gaHus crnocoba u
COOTBETCTBYIOLIETO YCTPOICTBA sl 0OecreueH s HEPEPhIBHO XOPOIIEro Ka4ecTBa OKAThIIIEH,
0COOEHHO TaK)Ke MPU OTKIOHEHHSIX COCTaBa PYIbL.

OTy 3amady peIarT ¢ MOMOIIBIO crocoda, MMEIOLIEero MPU3HAKY, YKa3aHHBIE B MyHKTE |
dopmynbl m300peTeHns. B 3TOM peleHnn HUCHONb3YIOT KOPPEISIIHI0O MEXKAY IUIACTUYHOCTHIO
CBIPBIX OKaTbIIlIel U CBOMCTBAMU CMEIIAHHOIO MaTepuasa, OLEeHEHHbIMU IPU aBTOMAaTUYECKOM
UCTIBITAHUH JABJIEHHEM YIUIOTHEHHOTI'O HCHBITATEIbHOrO 00Opas3ma. C MOMOILIBbI0 3TOH CHCTEMBI
MOHUTOPHHIA, PACIOJIOKEHHOW HEMOCPEACTBEHHO IMOCJIE CMECUTENS, MOXKHO 3aMKHYTb KOHTYD

YIIPABJIEHUs U PETYJIUPOBATH KAY€CTBO CMECH.



B Takom crnocoOe Ha mepBoii ctaguu (1) BOAY, CBA3YIOIIEE U YACTHULIBI KEJIE3HON Pyabl
CMELINBAIOT B [0 MEHBILIEH Mepe OTHOM cMmecHuTene ¢ obpazoBanueM cmecu. Ha BTopoii cragnu
(11) 3Ty cMech rpaHyJUPYIOT C MOJYYEHHUEM ChIPhIX OKATBILIEH.

Pewaronmm ¢GakTopoM sIBJISETCS TO, YTO YaCTh CMECH OTHEJSIFOT rmocie craguu (1), HO
nepen cragueit (ii), mpu omepanuu otOopa 00pasloB U GOPMYIOT B MPECCOBAHHOE H3ENUE.
CrnenoBarenbHO, MOXHO TIPOBECTH HCIBITAHWE IIPECCOBAHHOIO W3MENHsA, B YacCTHOCTH,
NOJIBEPTHYTh €r0 UCIBITAHUIO AaBieHreM. [Tockonbky oTOop 00pa3LoB Tenepb MPOBOISAT MEKIY
cranusimu (i) u (i1), onpeneneHne KavyecTBa MPOUCXOAUT HEMOCPENCTBEHHO MOC/Ie CMEIIUBAHUS
U, TakuM o0O0Opa3oM, OYeHb OJM3KO K COOTBETCTBYIOLIMM pEryJUPYEeMbIM MapaMeTpam, B
YAaCTHOCTH, K CMELIMBAHHMIO BOABI M CBSI3YIOLIETO B OIPENEICHHBIX KOHIEHTpanusx. B
pe3yJbTaTe MOKHO HAJICKHO M30€KaTh OMMCAHHBIX HETOCTATKOB OYEHb JIUTEIBHOIO BPEMEHH
OTKJIMKA Ha OOHAapyXXEHHblE pe3yJbTaThl HW3MEPEHUs KadecTBa. lIpw HW3roTOBIEHHH
UCTIBITATEILHOTO obpasna Oobie He HYKHO KIATh OCYIIECTBIICHHSI
IPaHYJIMPOBAHUS/KOMKOBAHHUSI.

ITpu ucnpiTannu o0pasia, MOJYYEHHOTO HEMOCPENCTBEHHO M3 CMELIAHHOTO MaTepHaa,
KOTOPBIN MO3KE MOABEPraroT IrPaHyJIUPOBAHUIO, U NIPU U3BECTHON KOPPEJSILIUU CBONCTB CMECH U
CBIPBIX OKATBIIIEH, MOJKHO PETYJIHPOBATH MPOLIECC I CTA0MIN3aLMU  ONTUMHU3ALNH [TPOLecca
IPaHYJIMPOBAHUS C TOJNYYEHHEM ChIPbIX OKaThimield. Takum oOpa3oMm, HeENpepbhIBHOE
U3rOTOBJIEHWE HCTBITATENbHBIX 00pa3lOB M3 MaTepuana cpa3y 3a CMEeCHTEIeM U
aBTOMAaTHYECKOE HCIIBITAHHE WX CBOMCTB IO3BOJIAET CO34aTh NPSMOM KOHTYp YIPaBIEHUS
CBOICTBaMHU ChIpBIX OKaTbimei. Hauamo armomepanuu Ha rpaHyJUPYIOLIEM AUCKE C XOPOIIO
KOHIULIHOHUPOBAHHBIM MaTEPHAJIOM UMEET BAKHOE 3HAYSHUE JIJISl KAUeCTBA ChIPBIX OKATHILICH.

[IpennoyTUTENbHO HMIKE MO MOTOKY OT CMEUIMBaHUs 00pasiia MPUCOSIUHEH MO MEHbIIEH
Mepe OJUH KOHTEHHep IJIsl XPaHEeHUs. DTO MO3BOJSIET KOMIEHCUPOBATh OTKJIOHEHUs B TOJaue
pyzbl 6€3 OCTAHOBKH TMOCJIEAYIOMIErO MPOLecca KOMKOBAHHS U TIOTPY3KHU TENEKEK ¢ MOJTOHAMH.
B TO ke BpeMsi mpoBeneHNe UCIIBITAaHMS NIepe pe3epByapamMu Uil XPaHEHUS] TapaHTHPYET, YTO
crCTEMa MOXKET OUeHb OBICTPO pearupoBaTh HA OOHAPYKEHHBIE OTKJIOHEHUS Ka4ecTBa WK cOOn
B PACIOJIOKEHHBIX BBILIE MO MOTOKY MpoIeccax Wik 00OPYAOBaHUH.

Kpome Ttoro, ObUIO 1OKa3aHO, YTO MPEHMYIIECTBOM SIBJISETCS TO, YTO PE3YJbTaT
UCTIBITAHUS TABJICHUEM CIIY’KUT KOHTPOJBHBIM NMapaMeTpoOM M YTO KOJHYECTBO NOOABIISIEMOTO
CBSI3YIOILETO W/WUJIH KOJIMYECTBO TOOABISIEMOI BOABI H/IITH JOOABIIEMYIO SHEPTHIO CMEIIMBAHUS
UCTIONIb3YIOT B KAa4yeCTBE pEryJHpPyeMOro mnapaMmerpa. PerynupoBaHue WIH KOHTPOJb
NOCPEACTBOM  KOJIMYECTBA OOABIAEMOrO  CBSI3YIOIErO  SIBISETCS  IPEATIOYTUTENBHBIM,

MOCKOJIbKY 3TO OAWH U3 JOMHWHHUPYIOIIUX IMapaMETPOB. KpOMe TOro, 5TOT MOAXOA TAKXKE MOKHO
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UCTIONIb30BAaTh ISl ONITUMHU3ALMH UCTIOIB30BAHUS CBA3YIOLIETO, TOCKOJBKY 3TO BaXKHBIA (pakTop
3arpar.

Kpome Toro, m3oOpereHre OCHOBAHO HAa 3HAHMU TOTO, YTO KOHTPOJIbHBINA Iapamerp
MOXHO MWCIHOJB30BaTh JUIsI  ONTHUMAJIBHOIO  OMNpEAENEHHs pEeryJHpyeMoro Iapamerpa
(mapamerpoB). Takum mnapamerpoM MoOeT OBbITb 1O MEHbIIEH Mepe OIWH NapaMmerp,
BBIOMpPAEMBIil U3 TPYIIIbI, BKIOYAKOLIEH 100aBisieMOe KOJNUECTBO BOJBI H/MJIH CBSI3YIOILEro, a
TAK)KE SHEPTUI0 CMEIIMBaHUs. [IpeArnodTHUTENIbHO SKCIEPUMEHTAIBHO CO3IAHHYI) MATpULLY,
CBSI3BIBAIOLIYI0 OTH TapaMeTpbl C pe3yjbTaTaMd HCIBITAHHMA, HCIONB3YIOT Ui BBIBOAA
peryaupyeMoro napamMeTpa 13 3TOi MaTPHULbl HA OCHOBE KOHTPOJIBHOTO MapamMeTpa.

Bo3moxxHO#  (OpMOII TPECCOBAHHOTO M3AENUST MOXKET OBITh KPYIJIBIA LMJIMHAD,
W3rOTOBJICHHBIH M3 CIUIOIIHOTO WJHM TIOJIOTO MaTepuana. B KkadecTBe allbTEpHATHBBI,
ONTUMAJBHOH (HOPMOM ISl OKaThIa OKAa3ajach MPU3Ma, MPEANOYTUTENBHO KyOOBHIHAS. DTH
(OpMBI OTHOCHTENILHO MPOCTHI B M3TOTOBJCHUH M O0ECIEUMBAIOT HAIEKHbBIE PE3YJIbTaThl MPU
UCTIBITAHUU JIABJICHHEM.

[Ipenmouturenen HempepbIBHBIN Mpolecc ¢ oTOopoM oOpasla depe3 OINpeneeHHbIE
NPOMEXYTKH BPEMEHH, OCOOEHHO Yepe3 IMPOMEXKYTKH MEHee Toydaca.

Kak ye OTMEYeHO, ChIpble OKATBILIM OOBIMHO OOKUTAIOT MOCJE UX TMOJNYYSHUS IS
IPOM3BOJCTBA YyTYHA.

N300peTeHne Takke BKIIOYAET YCTPOMCTBO MJsi KOHTPOJS Ka4yecTBa OKAThIEH Mpu
NPOM3BOJICTBE JKENE3HON pyIbl, MMeEIollee NPU3HAKU HE3aBUCUMOrO NyHKTa 8 (opMyJibl
u3o0perennst. Takoe yCTPOWCTBO CONEPXKUT IO MEHbLIEH Mepe OIUH CMEeCUTeNIb s
CMELINBAHUS BOJIBI, CBSI3YIOLIETO M YaCTHLL JKEJIE3HOU PYIbl C IOJYYSHUEM CMECH U YCTPOMCTBO
IPaHYJIMPOBAHUS JUIsI TPAHYJIMPOBAHUS CMECH C MOJyYSHHEM OKAThILIEH.

B cootBercTBUU ¢ M300peTeHHEM, TaAKOE YCTPONCTBO TaKKe COMEPIKUT OJIOK 1jisi oTOOpa
00pa3LoB, KOTOPBIA OTBOIUT YaCTh CMECH. DTOT OJIOK 1J1st 0TOOpa 00pas3LoB pacHOIOKEH TAKUM
o0pa3om, 4TO CMeCh MPOXOIUT MUMO HETO WIJIM Yepe3 HEro BO BpeMs paboThI mepex moaaueii B
OyHKepbI M TUCKH JJIs1 KOMKOBaHUs. KpoMe TOoro, yCTpoicTBO Takke COAEPKHUT YCTPOHUCTBO IS
otbopa u ¢opmMoBaHHUs 0Opasla C TMOJyYeHHEM OKAaThilla W3 OTBEIEHHOW YaCTH CMECU H
YCTPOMCTBO Uil WCTBITAHUI, B YaCTHOCTH, YCTPOWCTBO Il HWCMBbITAHHS [JaBICHHEM sl
NPOBENEHNs] HCTBITAHUS TaBJICHUEM, PErucTpupyromee neGopManui0 U CHUJIYy Harpy3KH.
bnaromapst 3Toli cucreme, BIEepBble MOXKET ObITh 00ECNEUeHO HEM3MEHHO BBICOKOE KaueCTBO
OKaThIlIEd B MOJABH)XHOM KOJOCHUKOBOM pEIIETKE, PACHOJIOKEHHOM HWXKE MO MOTOKY, C
MTOMOUIBIO 3TOU CUCTEMBI.

Jlpyrue mNpuU3HaK{, MPEUMYLIECTBA U BO3MOKHBIE NPUMEHEHHs H300pETEeHHs TaKKe

MOKHO HaiiTU B HIKECIICAYIOEM ONMMCAHWKU YCPTECKa WU IIpUMEpa. Bce omucaHHble W/MIH



N300paKeHHbIE XAPAKTEPUCTHKH, IO OTHAENbHOCTH MM B JIIOOOM COYETAHUH, COCTAaBJISIOT
npeaMeT n300peTeHus], He3aBUCUMO OT MX COo4YeTaHus B (opMyJsie n300peTeHHs HIIH OTChIIOK Ha
HUX.

Ha @ur.1 nokazaHo cxemMaTU4eCcKOe€ IPEACTABJICEHHE YCTPOWCTBA  COIVIACHO
N300pEeTEeHHIO.

XKenesnyro pyay H3MeNbUarOT B CEKLUU IOMOJA C 3arpy30uHbIMH OyHkepamu 12 u
TPAHCTIOPTHPYIOT Yepe3 BCTPOSHHBIN HEMpephIBHbIA KOHBeWep mo juHuu 11 B apobunky 12,
yepes3 APyroi HenpepbiBHbINA KOHBelep 13, nuHuio 14 u HenpeprIBHBIN KOHBeHep 15, HakoHel, B
ycTpoiicTBo 16 ansa npoceuBanus marepuaia. OTTyna mMarepuan TPaHCIOPTUPYIOT 1O JUHUH 17
B cOopHbIii OyHKep 20.

Otryna wMarepuan TpPaHCIOPTUPYIOT Uepe3 BCTPOEHHBIH TMEpBbI  HEMpepbIBHBIM
KOHBelep KO BTOPOMY HENPEepPbIBHOMY KOHBelepy 22, a OTTyJa 1o JUHUM 23 B cmecuTens 24. B
cMecuTelNb 24 TakKe NMepeMeINaroT BOAY W/WIIN CBA3YIOLIee U3 ycTpoiicTa 21 anms XpaHeHHs 1o
€ro BCTPOEHHOMY HENPEPbIBHOMY KOHBEHEPY K HENPEPBIBHOMY KOHBEHEpy 22, U 3TOT MaTepual
TaxKe MOJAKT B CMECHUTENb 24 10 JIUHUH 23.

B coorBercTBUM ¢ m300pereHueM, 0ok 30 mist oTbopa 0Opa3LoB PacCHONOKEH B JIMHHUH
25. YacTh mOTOKA MaTepHaja OTOMPAIOT C MOMOIIBIO 3Toro 6joka 30 misa otbopa oOpasnoB u
nonaroT B (opmyromee ycrpoiictBo 32 uepe3 suHuio 31. IlonyueHHbIE B 3TOM yCTPOWCTBE
UCTIbITAaTENIbHbIE 00pa3Libl, HAKOHEL], TOMAaAal0T B YCTPONUCTBO 34 Il UCTIBITAHUI Yepe3 JIMHHIO
33. Brimeykasansble cTyneHd 30-34 MOryT OBbITh pacrojOXKeHbl B OTHOM KOPITyce/yCTpONCTBE
WIH peaM30BaHbl KaK OTAeNbHbIe OJIOKM, mepenaromue Matepuai. McciaenoBaHHBIH MaTepuan
3aChIMalOT OOpaTHO Ha KOHBEHEepHyK JIeHTy 26, M OH CJeQyeT 3a HOPMaJbHBIM MOTOKOM
Marepuaa.

IIo nuaMm 26 cMech MOAAIOT HA HENpPEPbIBHBIM KOHBeWep 27, a 3aTeM BBOIAT B IO
MEHbIIEH Mepe OIUH pe3epByap 28 sl XpaHEHUs, KOTOPBIM 37e€Ch IMOKa3aH B BUAE IBYX
napajuleJIbHO COEIMHEHHBIX KOHTEeHHepoB. 3aTeM MaTepuaj MPOXOAUT U3 [0 MeHbIIeH Mepe
ONHOTO pe3epByapa 28 nansi XpaHeHUsT Ha TpaHyiupyrouui nuck 40, KOTOpbIi CHaOkeH
MOCJIEIOBATENbHO COEIMHEHHBIMH HENPEPhIBHBIMU KOHBelepamu 41, 42, 43. OHu nepemernaroT
MaTepHuaJl Ha POJIUKOBBIN IPOXOT 44, rie MeJlKuil MaTepuall MOKHO OTCOPTHUPOBATh U MOAATH MO
TuHUY 45 B TUHUIO 23 |, TAKUM 00pa3oM, B CMECHTENb 24.

C ponuxoBoro rpoxora 44 wMarepuan 3aTeM TPAHCHOPTUPYIOT Ha MOJBMXKHYIO

KOJIOCHUKOBYIO pemeTky 50, KoTopast He OIucana noAapoOHO.
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ITpumep

Cpa3y mocne mpomecca CMEMIMBAaHUS OTOMparOT oOpasel] CMEIaHHOro Marepuasa
maccoit 300 r. B maGoparopuu 3TO O3HA4YaeT, YTO ONPEAENEHHOE KOJIUYECTBO OTOMPAIOT M3
NapTUM CMECH, a B IMPOMBIIUICHHBIX YCTAaHOBKAaX MaTepuall MOKeT ObITb coOpaH cC
TPAaHCIIOPTHOTO KOHBeWepa cpasy IOCiIe CMECHUTENsl C MOMOLIBI YCTPOWCTBa Ayt OTOOpa
00pasLoB.

CoOpaHHBIM MaTepHaJIOM HEIUIOTHO 3aIOJHSIOT LMIMHAPUYECKYI) MATPHUIy INTamra
onpeneneHHoro aquamerpa (ot 20 mo 100 Mm), a 3aTeM CXKUMAKOT MyaHCOHOM ITamma. PydHoe
ckathe oOpasuma B abOpaTOpUU  OCYINECTBISIIOT  IUIYH)KEPHBIM — ammapaTtoM — TPeMs
MOCJIEIOBATENbHBIMU  ylapaMH IIyHXepa BecoM 6 KI. ABTOMAaTHYECKOE CXKaThe B Cllyyae
IIPOMBILIUIEHHON CHUCTEMBI KOHTPOJSI MOXXHO OCYIIECTBJISITh IHEBMAaTHUYECKUM IIOPIIHEM C
OTpeNeIEHHBIM JIaBJICHHEM YIUIOTHEHUS], OOBIUHO B AMANA30HE HECKOJIBKUX 0ap.

3areM HCOBITATENBHBIA O0pas3el] BBIHUMAT M3 LUIMHAPUYECKOH MaTpPULBl |
TPaHCHOPTUPYIOT B YCTPOMCTBO [UIsl HUCHBITAHUS JAaBJIEHHEM. 3aTeM LITaMI IepeMeLIaroT
BEPTHUKAJILHO BHHU3 C MOCTOSIHHBIM JBMKEHHEM mozaromiero ycrpoiicrsa (ot 0,002 no 5 mm/cek)
Ha MPECCOBAHHOE U3JIENNE, U U3MEPSIIOT COOTBETCTBYIOLIEE YCUIIHE U Ne(OPMALIUIO.

[Tnactiuunocth (M3Mepsiemast B [Mkm/naH]) mpeccoBaHHOTO M3IENHsi MOKHO BBIBECTU U3
3alMCaHHOIO COOTHOLIEHMsI CUJIbl U paccTossHUsL. COOTBETCTBYIOIIAs YACTh KPUBOW HU3MEPEHUN
oOpasyer NTUHENHHY0 3aBUCUMOCTb Mexay 10 u 90% paccTosiHUS 110 OTHOIIEHUIO K Pa3pbIBHOMY
YCUJIMIO HUCTBITATENILHOrO 00pasia, KOTOpoe MOXKET ObITb OOHApPYKEHO MO YMEHBIIAIOIEMYCs
UCHBITATEIbBHOMY YCHIIUIO.

IloMMMO TIACTUYHOCTH, W3 NAaHHBIX M3MEPEHUN MOXKHO IOJYYHUTh CXKUMAEMOCTb U
NPOYHOCTh Ha ckatue. Ilocne (axkThueckol mpouenypbl UCIBITAHUS MaTepUasl BBICHINAIOT C
MIOMOIIBK) aBTOMATHYECKOTO YCTPOMCTBAa AJisi OTOOpAa MCHBITATENIbHBIX 00pa3oB, U MOXKHO

HAYMHATb HOBBIA mpouecC UCIbITAHHUA.
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Cnoucok 0003HaueHU !

YCTaHOBKA JUIsl U3MEJIbYEHUS
JUHUS

npobuika

HEIpepbIBHbIN KOHBEWEp
JUHUS

HEIpPePbIBHbIN KOHBEWEp
yCTpOHCTBO 1J1s cOopa
JVHYSA

yCTpOHCTBO 715 cOopa
JVHUSA

HEIpPEePBIBHBIN KOHBEWEp
JIVHUSA

CMECHUTEb

JVHYS

JVHYS

HEIpPEPbIBHbIN KOHBEUEP
pesepByap [UIsl XpaHEHUs
JUHYS

dopmyromiee yCTponcTBO
JIUHUS

YCTPOMCTBO 151 UCTIBITAHUI
IPaHyJIMPYIOLIas JaCTUHA
HEIpepbIBHbINA KOHBEWEp
HEIpepbIBHBIN KOHBEWEp
HEIpPEePBbIBHBIN KOHBEWEp
POJIUKOBBIN IPOXOT

MOABUIKHAA KOJIOCHUKOBAA PELICTKA



DOOPMVIJIA U30BPETEHUA

1. Cnoco0® peryaupoBaHHsi KauecTBa OKATBIIIEH MPU MPOM3BOACTBE JKEJNE3HOW PYIbI,
BKJIFOUAIO LU CIIEAYIOLINE CTaluu!

(1) cmeumMBaHWe BOABI, CBSA3YIOIIErO M YAaCTHUIl JKEJE3HOW Pyl B IO MEHbLIEH Mepe
OJTHOM CMECHUTEJIE C MOJYYEHUEM CMeCH U

(i1) rpaHyIMpOBaHKME/KOMKOBAHHE CMECH C MOJIYYEHHEM ChIPbIX OKAThIIIEH,

OTJIMYAIOIIUICS TeM, UYTO Mekay cranuel (1) u craauen (ii) 4acTb cMECH OTOUPAIOT MPH
onepaiuu 0Toopa 00pasnos, GOPMYIOT ¢ MOJYYSHUEM UCTBITATENILHOTO 00pa3iia U MOJABEPraroT

HUCIIBITAHUIO.

2. Cnocob mo m.l, oTnMYarIUiiCS TeM, YTO HCIBITATENbHBIA 00pa3el MOABEPTaroT

HUCIIBITAHUIO JaBJICHUEM.

3. Cocob mo m.1 miu m.2, OTIMYAOLIMIACA TEM, YTO HIDKE IO IMOTOKY OT ONepanyu

orbopa 00pa3oB NPUCOEANHEH 110 MEHbLIEH Mepe OMH KOHTEHHEP IS XPaHEHUS.

4. Cnocob mo mo0OMy W3 MPEAIIeCTBYIOUINX IMYHKTOB, OTJIUYAIOIIUNCS TEM, YTO
KAQ4eCTBO OKAThIIIEH KOHTPOJUPYIOT WM PEryJHPYIOT C HCIOJb30BAaHUEM pE3yJIbTaTOB
UCTIBITAHUSI B Ka4eCTBE KOHTPOJBHHOrO Mapamerpa M KOJUYECTBA NOOABJISEMOTO CBS3YIOLIETO
W/uu Konu4yecTBa NOOABJSIEeMO BOIbI W/WIIM BBENEHHOW SHEPTrUU CMEIIMBAHHS B KAueCTBE
peryaMpyeMoro napamMeTpa.

5. Cnmocod mno m4, OIMYAOLIMICA TEeM, YTO HAHOCAT MPEIBAPUTENBLHO
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SKCHEPUMEHTAIBHO OPUEHTHUPOBAHHYIO MATPHULy, W3 KOTOPOH ONpPENeNsiOT PperyaupyeMbli

napameTp, UCXOs U3 KOHTPOJIBHOTO MapaMeTpa.

6. Cnocod mo nro0OoMy U3 MPEAIECTBYIOIIUX MYHKTOB, OTJIMYAOLIUICS TEM, YTO

UCTIBITATENIbHBIN 00pasel mpencTassier COO0H KPyrIIblii HIJTMHAP WA MPU3MY.

7. Cnocob no mo0oMy U3 MPEAMECTBYIOUINX MyHKTOB, OTJINYAOIINICS TE€M, YTO CHOCO0

BBITIOJIHAKOT HEIMIPEPBIBHO.

8. Cniocob o m000My U3 MPEAIIeCTBYIOMHUX MyHKTOB, OTJIIMYAIOIIHUNACS TEM, YTO ChIPbIE

OKaThbIIH BIIOCJICACTBUHN 00KHUTaroT.



9. YCTpOUCTBO I PEryJIMPOBaHUsl KaueCTBa OKATBILIEH MPHU MPOU3BOACTBE JKEJIE3HOU
pyAblL, comepskallee IO MEHbILIeH Mepe OAMH cMecuTenb (24) A CMEUIMBaHUS BOJBI,
CBS3YIOIIET0 M YaCTHUIl JKEeJIE3HOW pyAbl C TOJy4YeHHeM CMecH H  ycTpoicTBo (40)
IPaHyJMPOBaHMS JUIsI TPAaHYJIMPOBAHHS/KOMKOBAHMS CMECH C TMOJYyYE€HHEM OKATbILIeH,
OTJIMYAIOIIEECs TEM, UTO OHO comepskut 0ok (02) aist orOopa oOpas3LoB, pacroNOKEHHBIH HUXE
IO MOTOKY OT cMecutens (24) u nepen ycrpoicTBoM (40) rpaHynupoBaHus Uit 0TOOpa YacTH
cmecH, Gopmyroinee yeTpoicTBo (32) mis MOay4YeHUs] MPECCOBAHHOTO U3IENUs U3 3TOW YaCTH

CMeCH M YCTPOUCTBO (34) 1St HCTIBITAHUIA.



DOOPMVIJIA N30BPETEHUA

(M3MeHeHHast Ha MEXKAYHAPOIHOM CTauu 10 CTaThe 34)

1. Cnoco0 perynupoBaHHUsl KauecTBa OKATBILIEH INPU NMPOU3BOACTBE JKEJNE3HOM PYyAbI,
BKJIFOUAIOLIUH CIIEeAYIOIINe CTauu:

(1) cMemMBaHWe BOABI, CBSA3YIOIIETO M YaCTHUIl JKEJE3HOW PyAbl B IO MEHbLIEH Mepe
OJTHOM CMECHUTeJIe C TOJYYSHUEM CMECH U

(ii) rpaHyIMpPOBaHKNE/KOMKOBAHHE CMECH C MOJIyYeHHEM ChIPBIX OKATBIIIEH,

OTJIMYAIOIIUICS TEM, UYTO MeKAy cranuel (i) u craauen (i) 4acTb cMECH OTOUPAIOT MPH
onepaiyu 0Toopa 00pasnos, GOPMYIOT ¢ MOJYYEHUEM UCTBITATENIBHOTO 00pa3iia U MOJABEPraroT

HUCIIBITAHUIO, U TEM, UTO HUCIBLITATENLHBLIN o6pa:seu NMOABEPTAOT UCIBITAHUIO NABJICHUEM.

2. Cnocob mo m.1, oTnuyaromuiicss TeM, 4TO HIDKE MO MOTOKY OT omepauuud otdopa

00pa3LoB MPUCOEANHEH 110 MEHBIIEH Mepe ONH KOHTEHHep IJIsl XPaHEHHSL.

3. Crnocod mo mro0oMy U3 MPEAIECTBYIOIIUX IMYHKTOB, OTIMYAOLIMICS TEM, YTO
KA4eCTBO OKAThIIIEH KOHTPOJUPYIOT WM PEryJUPYIOT C HCIOJb30BAHHEM PE3YJIbTaTOB
UCTIBITAHUSI B Ka4eCTBE KOHTPOJBHHOrO Mapamerpa M KOJHYECTBA NOOABJISIEMOTO CBS3YIOIIETO
I/I/I/IJ'II/I KOJIM4eCTBa ):[O6aBJ'I5[eMOI>i BOJbI I/I/I/I.]'II/I BBeI[eHHOfI OHEPrun CMCHIMBAHHSA B Ka4dC€CTBC

peryJupyeMoro mapaMeTpa.
4. Cnoco®0 mno 1.3, OIMYAIOIIMIACS TEM, YTO HAHOCAT NPEIBAPUTEIHBHO
SKCHEPUMEHTAIBHO OPUEHTHUPOBAHHYIO MATPHULy, U3 KOTOPOH ONpPEnessiOT PeryaupyemMbli

napameTp, UCXoAas N3 KOHTPOJIbHOT'O IMapaMeTpa.

5. Crnocod6 mo nro0oMy U3 MPEAIIECTBYIOIIUX MYHKTOB, OTJIMYAOLIUICS TEM, YTO

UCTIBITATENIbHBIN 0Opasel mpeacTasisier COO0H KPyIIIbli HUJTUHAP VI IPU3MY.

6. Criocob no mroboMy K3 MPENIeCTBYIOMUX MyHKTOB, OTIHYAOLIHNACSA TEM, YTO CIIOCO0

BBITIOJIHAKOT HEIIPEPBIBHO.

7. Criocob 1o oMy U3 MPENIIeCTBYIOUINX MYHKTOB, OTIMYAOLIHICS TEM, YTO ChIpbIe

OKaThIIH BIIOCJICACTBUHN 00KHUTraroT.

3aMeHsIrO LI JTUCT
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®opmyna H300peTCHHA
(M3MECHEHHAs Ha MEKAY HAPOAHON CTaIUH MO CTaThe 34)

8. YcTpolCcTBO AJsl pPEeryaupOBaHUs KaduecTBa OKATbILIeH NPU MPOU3BOACTBE KEJIE3HOU
pyABL, conepkallee IO MeHbIIell Mepe OoAauH cMmecurenb (24) s CMEIIMBAaHUS BOJBI,
CBA3YIOIIEr0 M 4YacTHIl JKEJNe3HOW pyAbl C TMOJNyuyeHHeM cMecu u  ycTpoicTBo (40)
IPaHYJMPOBAHMS [UIsl TPAaHYJIMPOBAHHS/KOMKOBAHUS CMECH C TMOJY4YE€HHEM OKaThIIIeH,
OTJIMYAOINEECs TEM, YTO OHO conmepskuT 0ok (02) anst otbopa 0Opa3LoB, PaCcIONOKEHHBINH HIKE
IO TOTOKY OT cMecutenst (24) U BbIlIe TO MOTOKY OT ycrpoiicTBa (40) rpaHyIMpPOBAHUS IS
oTOOopa YacTu cMecH, GopMyrolinee YCTPOHCTBO (32) mist MOIyYeHHsI TPECCOBAHHOTO U3ENHUS U3
STOW YacTH CMECH M YCTPOMCTBO (34) ANl WCHBITAHWN, BBINOJHEHHOE C BO3MOKHOCTBIO
NPOBENEHHs] WCIBITAHUS HaBJIEHHEM [PECCOBAHHOTO W3JENHUs, TOJIYYEHHOIO C IOMOLIBIO

(bOopMyIOIIIEro yCTPOICTBRA.

3aMeHsIrO LI JTUCT



Crioco6 1 ycTpoHCTBO AJ1s1 HEIPEPBIBHOTO 00ECIeueHUS
JOCTATOYHOT'O KA4eCTBA ChIPBIX OKATHIILCH
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