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IJTABJIEHBIE 3EPHA U3 OKCHUJA AJIIOMHWHUA 1 OKCUJA TUPKOHMA

O06iacTb TEXHUKH

Hacrosiiiiee n300peTeHre OTHOCUTCS K MJIaBJIEHOMY KEPAMHYECKOMY 3€PHY, B YaCTHOCTHU
JUIT TPUMEHEHMsI B KadecTBe abpa3suBHBIX 3epeH. M300peTeHHe Takke OTHOCHTCS K CMeCH
yKa3aHHbBIX 3€PeH, a TaAkiKe K aOpa3uBHOMY WHCTPYMEHTY, BKIIFOUYAEIEMY CMECh 3€PEH COTJIACHO

HU300pETEHUIO.

[penmecTByOMUA yPOBEHb TEXHUKH

AOpa3uBHbIE HHCTPYMEHTBI, KaK MPAaBHIIO, KJIACCH(YULIUPYIOT B COOTBETCTBUH C (POPMOH,
B KOTOPOHM H3rOTOBJIEHBI BXOJIINE B UX COCTaB KepaMHUECKHE 3epHa: CBOOOAHbIE aOpa3uBbI
(mpuMeHeHne MpH PacHbUICHUH WIM B BUAE CYCIEH3UH 0€3 MOJUIOKKH), MOKPbIThIE abpa3uBbI
(mouoKKa U3 TKaHW WM OyMard, rie 3e€pHa PacroJIOKEHbI B HECKOJIBKO CJIOE€B) U CBSI3aHHBIC
abpas3usbl (HampuMep, B GopMe OKPYrIIbIX MITH(OBATBHBIX TUCKOB WM OpyCcKOB). B mocneqHmx
ciy4asix aOpasWBHBIE 3€pHA CIPECCOBAHBI C OPraHUYECKUM MIIM CTEKJIOBHIHBIM CBS3YIOIIUM
BEIIECTBOM (B JAHHOM Cllydae CBSI3YIOIIUM BEIIECTBOM, COCTOSIIIUM M3 OKCHAOB, KOTOpBIE
SBJIIIOTCSL TIO CYWIECTBY CHJIMKATHPOBAHHBIMH). OJTH 3€pHa caMu 10 cede JOJIKHBI
JEMOHCTPUPOBATH XOPOIIHUE MEXaHUYECKIE CBOMCTBA NP UCTUPAHUH (B YaCTHOCTH, TBEPIOCTh)
u olecrieunBaTh XOpOIIE€E MEXAHUYECKOE CIEIJICHHE CO  CBS3YIOIIUM  BEIIEeCTBOM
(IONTOBEYHOCTh TOBEPXHOCTH KOHTaKTa). B Hacrosimee Bpemsi CYIIECTBYIOT pa3jIMUHBIC
ceMelicTBa aOpa3sWMBHBIX 3€PEH, KOTOPbIE IMO3BOJIIIOT OXBATUTh HIMPOKUH CIIEKTP CIOCOOOB
NPUMEHEHHsT W XapaKTepUCTUK. 3E€pHAa OKCHUIOB, CHHTE3UPyEeMble IyTeM IUIABJICHUS, B
YaCTHOCTH, 00€CMEUNBaIOT MPEBOCXOHOE COYETAHHE Ka4eCTBA/CTOUMOCTH H3TOTOBJICHUS.

AOpa3uBHBIE 3epHa Ha OCHOBE OKCHZAA aJFOMHHHMS, KOTOpPbIE, KaK MMPAaBHIJIO, PUMEHSOT
NMPY M3TOTOBJIEHWH MITU(POBANBHBIX KPYroB WK aOpa3suWBHBIX JIGHT, OOBEOUHSIOT B TPU
OCHOBHBIE KaTE€rOPUU B 3aBUCUMOCTH OT THIIA NPUMEHEHUS M BCTPEYAOIINXCS YCIOBUMN
UCTHPAHUSA: 3€pHAa Ha OCHOBE IUIABJIEHOTO OKCHJA AJTIOMHHHS, 3€pHa Ha OCHOBE IJIABJIEHOIO
OKCHJIa aJFOMHHMSA U OKCHAA LIMPKOHHS M 3€pHA HA OCHOBE OKCHIA aJIOMHHHMSA, MOJyYeHHbIE
30JIb-T'eJIb CIIOCOOOM HITH TIOCPEACTBOM SKCTPY3UU U CIIEKaHUs a0pa3UBHBIX MACT.

Cpenn mnaBnenbix 3epeH u3 US-A-3 181 939 uzBecTHbI MaTepuaibl HA OCHOBE OKCUIA
AJTIOMUHMS U OKCHJA [IUPKOHHUS . DTH 3€pHA Kak mpaBujio coctosar u3 oT 10 go 60 % oxcuma
upkonust U oT 0 1o 10 % moGaBKH, OCTANIbHYIO YacTh COCTABISIET OKCUA aqroMuHus. Okcun
TUTaHa B KoJimdecTBe OT 1,5 mo 10 % B cooTBeTcTBUM ¢ mateHTOM US 5 143 522 uau oKCUIBI
R,0s3, rne R BIOpaH 13 BaHamusi, XpoMa, MapraHia, kodajbTa U UX CMecei, B kosudectse oT 0, 1

1o 12 % B cootBeTcTBUH ¢ naTeHTOM US 4 035 162 U3BECTHBI B KAUECTBE NOOABKHA.
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Kak mpaBmiio, KaueCTBEHHbIE XapaKTEPUCTHKH aOpasWBOB MJIsI PA3IMYHBIX 3€peH
OTIPENEISIIOT U CPABHUBAIOT MO COOTHOIICHUIO Macchl 0OpaOOTaHHOH CTajH, JeNeHHOH Ha Maccy
aOpa3uBHBIX 3€PEH, H3PACXONOBAHHBIX BO BPEeMs yKa3aHHONW 0OpabOTKH, H3BECTHOMY 3/1€Ch Kak
COOTHOIIEHHUE S, a TaKKe 0 MAaKCUMAJIbHOW MOIIHOCTH, BbIpaOaThIBAEMON MHCTPYMEHTOM BO
BpeMst 00paOOTKH, H3BECTHOW B HACTOSIIEM JAOKYMEHTE KaK Pmay, B CPOKY CIYXKOBI
UHCTPYMEHTA, U3BECTHOMY 371€Ch KaK tmax.

Ycnosust 06paboTku CTAaHOBSITCS BCe 00JIee SKECTKUMH.

Takum oOpaszom, cymiecTByeT MOTPeOHOCTh B CMECH a0pa3WBHBIX IUIABJIEHBIX T'PAHYJI
OKCHJIAa aIOMHUHHMS W OKCHAA LMPKOHMS, OOecrevMBaromeil BBICOKOE COOTHOLIeHHE S u
YBEJIIMYCHHYI0 MAKCHUMAJIBHYIO MOIIHOCTD Pmay W/UIIH YBEIMYEHHBIH CPOK CITYKOBI tmax. OnHA 13

3aaa4 HACTOAIICIO I/1306peTeHI/I$I 3aKJII0YaCTCA B YAOBJIICTBOPECHU A 3TOM HOTpe6HOCTI/I.

Kpatkoe onmcanue nzobperenus
CornacHo HacTOsIEMy M300PETEHHIO 3Ta 3a7ada JOCTHraeTcsl ¢ MOMOIIBIO IUIABJIEHOTO
3epHa, OONAmaoIero B OAHOM M3 BAPHAHTOB OCYLIECTBJICHUS CIEAYIOUNM XUMHYECKUM

cocTtaBoM B Mac.% B pacyeTe Ha OKCUAbL:

Zr0y: ot 16 1o 30 %, mpu ycnosuu, uto HfO, menee 2 %,

AL Os: ocranbHOe 10 100 %,

Cr,05: oonee wu pasen 0,2 %, npeanoururensHo 6onee 0,4 %,
TiO;: oonee wu pasen 0,5 %,

Cr,05 + TiOy: meHee 7 %o,

Jpyrue sneMeHTsl:  MeHee 3 %, IpH yCIOBHH, YTO cyMMapHoe coaep:kanue Si0,, CaO
u MgO wmenee 1,5 %.
B opgHoM BapuaHTe OCYINECTBJIEHHs IUIABJICHOE 3€PHO O0Nazaer CIeAyHIIUM

XUMUYECKHM COCTABOM B Mac.% B pacueTe Ha OKCUABI:

Zr0y: ot 16 1o 30 %, mpu ycnosuu, uto HfO, menee 2 %,
AL Os: ocranbHOe 10 100 %,

CrOs: ot 0,2 1o 4 %,

TiO;: ot 0,5 1o 6 %,

Hpyrue snemeHTsl:  MeHee 3 %, Mpu yCIoBUH, YTO cymMmapHoe coxepkanne Si0O,, CaO
u MgO cocrasnser menee 1,5 %.

Kak Oyner Oosee moapoOHO MOKa3aHO B MPOAOJDKEHUH OTHCAHMSI, aBTOPBI HACTOSIIErO
n300peTeHust OOHAPYKHITH, YTO TPU BBIIEYKA3aHHONW XUMHYECKON KOMITO3HLIUU U, B YaCTHOCTH,

npu komOuHamu Cr;03 u Ti0; 3¢ dexTuBHOCTE 00pabOTKH MOBBILIAETCS.
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3epHO  cOrjlacHO  HM300PETeHUI0 Takke MOkeT 00janarth, HE3aBUCUMO  OT
BBIIICIPUBEACHHOTO BapUaHTa OCYINECTBJCHUS, OMHOH wam Oojee W3  CIENYIOIIHX
HeoOs3aTEeNIbHBIX XapaKTePUCTHK:

- Copepxanne ZrQ, cocTaByisieT NMPeanoYTuTeIbHO 6oee 17 %, MpeanoYTUTEebHO
bonee 18 %, npennoururenpHo Oonee 19 %, npeanourutensHo 6onee 20 %, MPEANOYTUTETBHO
oonee 21 %, npennmouyrureapbHO Oosee 22 % w/vumm menee 29 %, npeanoutuTenbHO MeHee 28 %o,
npeanouTuTenbHo MeHee 27 % B Mac.% B pacueTe Ha OKCUJBI.

- Copepxanune Cr,O; coctaBisier npeanouturenbHo domnee 0,5 % w/unu menee 6,5
%, mpeano4TUTeNbHO MeHee 6 %, mpeanouTUTebHO MeHee 5,5 %, mpeanodTuTenbHo MeHee S
%, MPENMOYTUTETFHO MEHEe I paBHO 4 %, MPeAnoYTUTEIbHO MeHee 3,8 %, MPeAnoYTHTETHEHO
MpeAnouTuTeNbHO MeHee 3,2 %,

MeHee 3,6 %, mpenmoururenbHo MeHee 3,4 %

2 2

MPEeAnoUTUTENbHO MeHee 3 %, mpennoururenbHo MeHee 2,8 %, mpennoururensHo Meree 2,6 %o,
MPEeAnoUTUTENbHO MeHee 2,4 %, npeanouTuTenbHO MeHee 2,2 %, mpeanouTuTenpHo MeHee 2 %o,
npeanouTuTeabHo MeHee 1,9 %, mpennoururtensHo MeHee 1,8 %, mpenmnoururensHo mMenee 1,7
%, mpenmoututenbHo MeHee 1,6 %, mpenmoururensHo meHee 1,5 % B mac.% B pacuere Ha
OKCH/IBI.

- B ogHOM W3 mpennodTHUTENBHBIX BAPUAHTOB OCYINECTBIIEHUs comepxkanue Ti0,
cocTaBJisieT npeanouyTurensHo dosee 0,6 %, npennourutenbHo Oosee 0,7 %, MPEANOYTHTETHHO
bonee 0,8 %, npennoututensHo 6onee 0,9 %, npennoururenasHo Gonee 1 % w/wnu menee 6,5 %,
MPEANOYTUTEIPHO MEHee W paBHO 6 %, mpenmnouTuTeapbHO MeHee 5,8 %, mpennoyYTHUTENbHO
MPEeAnouTUTENbHO MeHee 5,2 %,

MeHee 5,6 %, mpenmoururenbHo MeHee 5.4 %

2 2

MPEAnoOUYTUTEIbHO MeHee S %, nmpennoururenbHo MeHee 4,8 %, npennoururensHo Meree 4,6 %o,
npeanouTuTeabHo MeHee 4,4 %, npeanouturensHO MeHee 4,2 %, mpennoutuTensHO MeHee 4 %o,
MPEANOUYTUTEbHO MeHee 3,8 %, MpennoYTuTeNnbHO MeHee 3,6 %, mpeano4YTureNbHo Menee 3,4
%, pennoutuTenbHO MeHee 3,2 %, mpennoYTuTenbHo MeHee 3 %o, MpeAnouTUTeNbHO MeHee 2,9
%, mpenno4tuTenbHO MeHee 2,8 %o, mpeanouTutenbHO MeHee 2,7 %, ImpeanoyYTHTENIbHO MEHEe
2,6 %, npeanoururenpbHo MeHee 2,5 % B Mac.% B pacdyeTe Ha OKCUIBL

- B omHOM W3  MpeAnOYTHUTENBHBIX BAapPUAHTOB OCYIIECTBJICHHS CYMMapHOE
conepskanue Cr,03; u TiO, cocrasnsier npeanouturensHo donee 0,9 %, nmpeanoutuTenbHo Ooee
1 %, npeanoururensHo Gosee 1,2 %, mpenmourutensHo Oonee 1,4 % w/unm menee 6,8 %,
MPEAnoOUYTUTEbHO MeHee 0,6 %, mpennoyTuTenbHo MeHee 6,4 %, mpeano4YTuTeNbHO MeHee 6,2
%, TIPennoYTUTENBHO MeHee 6 %o, MPEANOUTUTEIbHO MeHee 5,8 %o, MpeAnouTUTENbHO MeHee 5,0
%, mpennouTuTeNnbHO MeHee 5,4 %, mpennoYTuTeNnsHo MeHee 5,2 %, mpennoYTUTENbHO MeHee 5
%, mpennourutenbHo MeHee 4,8 %, npeanoututenbHO MeHee 4,6 %, NMpeanoYTHUTENIbHO MEHEe

4,4 %, npeanouturenpbHo MeHee 4,2 %, npeanouTuTeabHo MeHee 4 %, MPennoYTUTENbHO MEHEE
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3,8 %, mpenmoururenbHo MeHee 3,6 %, mpeamodtuTenbHO MeHee 3,4 %, MPEennoYTHTENHHO
MeHnee 3,3 %, npeanoututesnbHo Menee 3,2 %, npeanouturesnbHo Menee 3 % B mac.% B pacuere
Ha OKCHJIBI.

- B onmHOM w3 BapuwaHTOB oOcCymlecTBieHUs coxepkanme Ti0, cocraBiser
npennouTuTebHo 6osiee 4 %, mpenmnoutuTenbHO Oosee 4,5 %, npennoururenpHo Oosiee 5,0 %o
u/umn MeHee 6,5 %, mpennourutenbHO MeHee 6 %, u cymmapnoe coaepxkanue Cr,0O; u TiO,
COCTaBJISIET MPEANOYTHTENHHO Oosiee 4,4 %, mpennodruTebHo Oosiee 4,8 %, MPEANnOYTHTETHHO
bonee 5 %, npeanoururensHO Oosiee 5,5 %, mpennoutuTenbHO Oosiee 5,8 % w/mnu menee 6,9 %,
MPEANOUTUTENBHO MeHee 6,6 %o, mpennouTuTenbHo MeHee 6,4 % B Mac.% B pacueTe Ha OKCUJBL

- Copepxanue "npyrux 3J€MEHTOB" COCTaBJIE€T MPEANOYTUTENbHO MeHee 2,8 %o,
MPEANnOUYTUTEbHO MeHee 2,5 %, npeanouTuTenbHo MeHee 2,3 %, mpeamnouTuTenbHo MeHee 2 %o,
MpeanouTuTeNbHO MeHee 1,5 %, npeanoututensHo MeHee 1 % B Mac.% B pacuere Ha okcuabl. B
YaCTHOCTH:

conepskanue Si0; COCTaBISIET MPEAMOYTUTENBHO MeHee 1,4 %, mpeanouTUTEIbHO MEeHee
1,3 %, npeanouturenpHo MeHee 1,2 %, npeanoututenbHO MeHee | %, MpennodYTUTeNIbHO MEHEE
0,8 %, npeanoururenbuo MeHee 0,6 % B Mac.% B pacueTe Ha OKCHUIBI, MPEUMYIIECTBEHHO, TEM
CaMbIM KaUeTCBEHHBIC XapaKTEPUCTHKU 3€PHA YIYUIIAIOTCS, W/ WIH

conepskanue MgO cocrasisieT npeanouTuTesbHo MeHee 0,5 %, mpennouTuTeIbHO MEeHEee
0,4 %, npeanourutenbHo mMeHee 0,3 %, npennoururensHo menee 0,2 % B mac.% B pacdere Ha
OKCHJIBI, W/UIH

copepxkanue CaO cocraBisieT npeanouTutebHo MeHee 0,5 %, mpeamnouTuTebHO MEHee
0,4 %, npeanourutenbHo mMeHee 0,3 %, npennoururensHo menee 0,2 % B mac.% B pacdere Ha
OKCHJIBI, W/UIH

copepxkanue Na,O cocrasisier npeanoututenbHo Menee 0,1 %, mpeanodTuTenbHo MeHee
0,05 %, npennoururensHo MeHee 0,03 %, npeanouturensHo menee 0,01 % B mac.% B pacuere
Ha OKCHIbI, MPEHUMYIIECTBEHHO, TE€M CaMbiM Ka4YeCTBEHHBbIC XapaKTEPUCTUKH 3epHA
YIIYHIIAKOTCS, W/ WK

cymmapHoe cogepkanue Si0,, CaO nu MgO coctasnser npeanodtutenbHo MeHee 1,3 %,
npennoutuTeabHo MeHee 1 %, npennoururensHo menee 0,8 %, npennoururensHo meree 0,6 %o,
npeanoutuTenabHo MeHee 0,5 %o.

— Jpyrue 31eMeHTbI MPEATIOYTHTENEHO SBIISTIOTCS IPUMECSMH.

- CopmepxaHue  OKCHIOB  COCTaBJSIET — mpennoyrurensHo  Oomee 90 %,
NpeAnoYTUTENBHO Ootee 95 %, npeanourutenbHO Oosee 98 %, mpenmourutensHo Oomee 99 % B

Mac.% B pacyeTe Ha Maccy 3epHa.
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- Copmepxanmne yraepoga C cocraBisier mnpenmodyrutenbHo Oonee 0,01 %,

npennoututenbHo Oonee 0,03 %, mpeamouturensHo Oosiee 0,05 % w/mmum menee 0,6 %,
npeanoutuTeabHo MeHee 0,5 %, mpennmourutensHo MeHee 0,4 %, npennoururensHo Menee 0,3
% B Mac.% B pacuere Ha MacCy IUIABJICHOTO 3€pPHA.

Hacrosmee n3obperenne Takke OTHOCUTCS K CMECH 3epeH, BKIItoJarowieit B mac.% Ooee
80 %, npennoururensHo Oonee 90 %, nmpennouyrurenbHo Oosee 95 %, mpeanodYTUTENbHO Oosee
99 %, npennoyTHTENBHO 1O cyinecTBy 100 % aOpa3uBHBIX 3€peH MO N30OPETEHUIO.

IIpennouTHUTENHPHO CMECh 3€PEH COTJIACHO M300PETEHHI0 UMEET MAaKCUMAJIbHBIA pa3Mep
meHee 4 MM w/mn 10 npouerTuis (Do) Oonee 50 MM,

IIpennouTHUTENHHO CMECh 3€PEH COTJIACHO M300PETEHHIO0 MUMEET pPacCIpeNeeHNue YacTHII
[0 pasMepaM B COOTBETCTBUM C pa3MepaMH CcMecell WIM TIpaHyJ, OIpeAe]eHHbIMU B
cooTBeTcTBUU cO cTannaproM FEPA 43-GB-1984, R1993.

Hacrosmee n3o0pereHne Takke OTHOCHTCS K CIIOCOOY MOJIYYEHHS CMECH ILIABJICHBIX

3€PEH COrJIaCHO I/1306peTeHI/IIO, BKITFOYAOIIEMY CIICAYIOLIUE MOCICA0BATCIIbHBIC CTaAUN!

a) CMEIINBAaHUE NCXOIHBIX MaTEPHUAJIOB C 00Pa30BaHUEM HUCXOTHOTO ChIPHS,

b) IUIABJICHHE YKA3aHHOTO HCXOJHOTO ChIPhsI IO TOJIy4eHHsI TUIABJICHOTO MaTepuara,
c) 3aTBEp/EBaHUE YKA3aHHOTO IIABJIEHOTO MaTepuala,

d) HEeoO0s13aTeNIbHO U, B YaCTHOCTH, €CJIM CTaUs C) HE MPUBOANT K MOJYUYECHUIO 3€PEH,

n3MeJibYeHNe YKa3aHHOM TBepAOi MacChl ¢ MOJIy4E€HHEM MOPOLIKA 3€peH,

e) HeoOs3aTeNbHO OTOOP pa3Mepa YacTHII.

CornacHo HacrosiieMy H300PETEHHIO HMCXOAHbIE MaTepHalibl BbIOPAHbI HA CTaIuU a)
TakKUM 00pa3oM, YTO TBepAas Macca, IOJyYeHHas IO OKOHYaHWHM CTaguu c), obiamaer
KOMIO3ULIMEN B COOTBETCTBUHU C KOMIO3ULINEH 3epHA COTIACHO N300PETEHUIO.

Hacrosimee um3oOpereHne Takke OTHOCHUTCA K aOpasMBHOMY  HHCTPYMEHTY,
BKJIIOUAIOLIEMY 3€pHA, COEAUHEHHbIE CBS3YIOLIMM BEIIECTBOM, M COEAMHEHHbIE, HalpuMep, B
¢dopme nuMPOBAIBHOTO Kpyra MM HAaHECEHHBbIC Ha MOJJIOXKKY, HAIPUMEp, HAHECEHHbIE B BUIE
CJIOS1 HA TUOKYIO MOJUIOXKKY, IPUYEM JaHHBIH HHCTPYMEHT MPUMEYATEIeH TEM, UTO 10 MEHbLIEH
Mepe 4acTh, mpeanoututepbHo 6osee 50 %, mpennouturenbHo Oosiee 70 %, MPEeANMOYTHTETHHO
oonee 80 %, mpenmoururenpHo Oonee 90 %, npeanouTuTEeNbHO OoJiee 95 %o, MPEANMOYTUTETBHO
bonee 99 %, TPEANOYTHUTENHHO BCE, VYKAa3aHHBIX 3€PEeH COOTBETCTBYET HACTOSLIEMY
n3o0peTeHn0. AOpa3sUBHBI MHCTPYMEHT MOXKET TMPEACTaBIsATh COOOW, B HYaCTHOCTH,
npodmIUpOBaHHBI  IMIH(OBATIBHBIA  KPyr, NPEHU3HOHHBIH  HUIH(OBAIBHBIA  KPYT,
THOBATIBHBIN KPYT IS 3aTOYKH, PEKYIIHMHA MIIH(OBATBHBIN KPYT, MIIN(OBATIBHBIA KPYT AJIs
pydHoii 00pa®oTKH, OOAMPOYHBIA MM 3a4MCTHOW IIM(OBANBHBIA KPYT, PEryIUPYIOLIHA

TUOBANBHBIN KPYT, MOPTATHBHBIN HMITU(OBAIBHBIN KPYT, HUIN(GOBAIBHBIA KPYT U JIUTHIX
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neraned, mIM(OBaIBHBIA KpPyr g aApened, HUIM(OBANIbHYIO TOJIOBKY, LMJIHMHAPUISCKUN
uTHOBaNBbHBIN KPYT, KOHWYECKUH HUTH(OBAIBHBIA KPYT, TUCKOBBIA HUTH(OBAIBHBIA KPYT HIIH
CerMEeHTHBIH HUTN(OBAIBHBIA KPYT, WX JIIOOOH APYrod THIT HTH(POBAIBHOTO KPyTa.

B memom Hacrosimee wu300peTeHHE OTHOCHTCSI K IIPUMEHEHHUIO 3€peH COTJIACHO
M300peTeHnI0, B YaCTHOCTH, B aOpasMBHOM HHCTPYMEHTE COIJIACHO W300PETeHUIo, A

TH(OBAHUS.

Onpenenexust

- CopnepxaHue OKCHIIOB B 3€pPHE COIJIACHO HM300pPETEHUI0 OTHOCHUTCS K 0OIemy
COIEPKAHMIO U KaXIOTO U3 COOTBETCTBYIOLIMX XUMUYECKUX 3JIEMEHTOB, BBIPAKEHHBIX B
¢dopme Hambojee CTaOMIBHOTO OKCHIOA, B COOTBETCTBUM CO CTaHAApPTaMH M HOPMaMH
NPOMBIIJIEHHOCTH, TaKHUM OOpa3oM BKJIOUEHBI CYOOKCHUABI M HEOOs3aTeNbHO HHUTPUJBI,
OKCHHHTPUIBI, KapOUAbI, OKCUKApOUABI, KapOOHUTPHUIBI MM JaXKe METAJUTMYECKHUE YaCTHLbI B
BBIIIEYIOMSHYTBIX 3JIEMEHTaX. YTJEPOA OTHOCUTCS K «IAPYTHUM 3JIEMEHTaM», TaKuM 00pa3om,
ero cojaepskanue Boipaxaercs: conep:xkanueM COj.

- I[Tox TepMHHOM «IpUMECH» TMOHMMAKOT HEW30€XKHBIE  COCTABJIIOLINE,
00s13aTeNbHO BHOCHUMBIE BMECTE€ C HCXOAHBIMH MarepuajaMu. B YacTHOCTH, COEAMHEHUS,
KOTOpbIE BXOISIT B COCTaB TIPYyNIbl OKCHAOB, HUTPHUIOB, OKCUHUTPUAOB, KapOWIOB,
OKCHKApOMIOB, KapOOHHTPHUIOB M METAIMYECKHX YACTULl HATPUSl M APYTUX INEJOYHBIX
METAJUIOB, Kelle3a U BaHAIMs, NMPEACTaBISIIOT co0oi nmpumecH. B kadecTBe mpuMepoOB MOKHO
ynomMsinyTh CaO, MgO nmu Na,O. Oxcun radHust He paCCMaTPUBAIOT B KAYECTBE MTPUMECH.

- ITox TEpMHHOM «(HPEALIECTBEHHUK» OKCHAA IOHHUMAKT COCTaBJISIOIIYIO,
CHocOOHYI0 00eCneunTh YKa3aHHbIH OKCHJA BO BPEMS M3TOTOBJICHHS 3€pHA WM CMECH 3€peH
COTJIACHO U300PETEHUIO.

- ITox TEpMHUHOM «ILTABJIEHOE 3€PHO» WM 0OJiee IIMPOKUM TEPMUHOM KIIJIABJICHBIN
NPOAYKT» TOHUMAIOT TBEPAOE 3€PHO (MJIM TPOIYKT), TOJYYEHHOE IyTeM 3aTBEPIACBAHMSA,
MOCPENCTBOM OXJIAXKIIEHHS], IIJIABJIEHOrO MaTepHala.

- «[InaBneHplli Marepuam» mpeAcTaBisier co00il OOBEKT, KOTOPBIH CTaHOBUTCS
JKUJIKOCTBIO TIPH HarpeBaHUU MCXOTHOTO CBIPbS, KOTOPOE MOYKET BKIKOYATh HEMHOTO TBEPIBIX
YacTHUL], HO B KOJUYECTBE, HEAOCTATOYHOM JUISI TOTO, YTOOBI OHU MOTIJIM NMPUAABATH CTPYKTYPY
yKa3aHHOMY OOBekTy. UToObl COXpaHHUTh CBOKO (popMy, IUIaBIEHBIH MaTepuan JOJIKEH
HAXOIUTBCSI BHYTPHU cocyna. IlnaBieHble MpOayKThl HA OCHOBE OKCHAOB COTJIACHO M300PETEHUIO
OOBIYHO TIOJIYYAOT MJIABJICHHEM Mpu Temreparype Boie 1400 °C.

- 10 (D1g), 50 (Dsp) u 99,5 (Dggs) NMPOLEHTWIN WU KIEHTHWIN» MOPOIIKA

NPEACTaBISIIOT coOOH  pasmepsl dactul, cootBercrByromme 10, 50 uw 99,5 wmac%
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Mac.%0COOTBETCTBEHHO Ha KyMYJIAITUBHON KPUBOM pacmpereneHus pasMepa 4YacTHUL MOPOIIKa,
npUYeM pasMepbl HacTULl KiaccupUUUpyrOTCs B mopsiake Bo3pactanusa. Hampumep, 10 mac.%
YacTHUI] MOPOIIKa UMEIOT pazmep MeHee Dy u 90 mac.% uvactun umerot pasmep Oosee yem Dyg.
IIpoueHTHIN MOryT OBITH ONpPENETECHbl C NPUMEHEHHEM pacIpeleNieHHs] pa3Mepa dYacTHll,
MOJIY4€HHOTO ¢ IOMOUIBIO JIA3EPHOIO U3MEPUTENIS Pa3Mepa YacTHLL.

- «MakcumanbHbIi pasmep» oTHocuTCs K 99,5 (Dggs) MPOLEHTHIIIO yKa3aHHOTO
MOPOLIKA.

- «MenuaHHblil pa3mep» OTHOCUTCS K Dsp IMPOLEHTHIIO, TO €CThb K pasMepy,
paszensielmieMy 4YacTHLbl HAa MEPBYH0 M BTOPYIO COBOKYIHOCTH, PaBHblE MO Macce, MpU4em
yKa3a3HHbIC NE€pBasi U BTOPAsi COBOKYMHOCTH BKJIFOYAKT TOJIBKO YaCTHLBI, HMEIOIIUE pa3Mep
00oJIBIIE MITH COOTBETCTBEHHO MEHbBIIE MEIHMAHHOTO pa3Mepa.

- B nacTosiieM onucaHuy, €CIU HE YKa3aHO MHOE, BCE KOMITO3HULIMU 3€PHA YKAa3aHbI

B Mac.% B pacdeTe Ha OOLIYI0 MacCy OKCHIOB 3€pHA.

ITonpoOHOe onucanne N300peTeHUs

Omnucanue, mpHUBENEHHOE HIDKE, OO0ECIIEYeHO B WUIFOCTPATHBHBIX ILENAX W HE
OTPaHUYMBAET HACTOsALIEEe N300pETEHHE.

IInaBneHbple 3epHa TO H300PETEHHIO MOTYT OBITH MPOW3BEINECHBI B COOTBETCTBHH C
BBIIIEYNOMSHYTBIMH CTaIUsIMH a)-€), KOTOPbIE SBISIOTCS TPAAUIMOHHBIMH I TPOU3BOICTBA
3epeH OKCHJa aTFOMUHHS-TUOKCHAA LHUPKOHMs. Ilapamerpel MOryr, Hampumep, NPUHUMAThb
3HAYEHHsI MPOLIECCa, TPUMEHSIEMOTO IS TPUBEICHHBIX HIKE IIPUMEPOB.

Ha cragum a) ucxonmHele Marepuaibl OOBIYHO JO3UPYIOT TakK, YTOOBI IOJNYYUTH
KENAEMYI0 KOMIIO3HIIUIO, M 3aT€M CMEIIHUBAOT JJISI TTIOJTyYEHUs] HCXOAHOTO ChIPbSI.

Mertamner Zr, Hf, Al u Ti B HCXOZHOM ChIpb€ MO CYLIECTBY IMOJHOCTBIO HAXOMAATCS B
TUTABJICHBIX 3€PHAX.

Tem He MeHee, JIEMEHT XPOM MOXKET YaCTHYHO YJIETYYMBATHCS, B YACTHOCTH, B (popMme
OKcHIa BO BpeMs ruaBiieHus. CrHeuuanucTy B AaHHOW 00JacTH TEXHUKH HM3BECTHO, KaKHM
00pa3oM MOCIeN0BATENBHO KOPPEKTHPOBATH COCTAB MCXOJHOTO CBIPHSL.

Meranner Zr, Hf, Al, Cr u Ti npeamno4YTuTensHO BBOIST B UCXOAHOE ChIpbe B (opme
okcunos ZrQ,;, HfO,, Al,Os3;, Cr;O3; u TiO;. Takike uX MOKHO MOCJIEIOBATENIHHO BBOAUTL B
¢opMe npenecTBEHHNKOB JaHHBIX OKCHUIOB.

B oxgHOM U3 BapuaHTOB OCYLIECTBIIEHHSI MCXOIHOE CBIPbE COCTOHUT W3 OKCHIOB ZrO,
HfO,, Al,O3, Cr,03 u TiO; w/uau npeamecTBEHHUKOB 3TUX OKCHIIOB M HICTOYHHKA yTiIepoa.

IIpennouTHUTENPHO HCXOTHOE ChIPhE BKIIFOYAET YIJIEPOA, MPEANOYTHTENBHO B (popme

KOKca, B kosnuecTse oT 1 10 4 % B pacueTe Ha MacCcy UCXOAHOTO ChIPbSL.
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CuuTtaercs, 4TO COJEp’KaHUE B 3€pPHAX «APYTUX BJIEMEHTOB» MeHee 3 % He MOoJAaBlseT
TexHnuecku 3¢dekr, obdecrneynBaeMblii HACTOSIINM H300peTEHUEM, TMPU YCJIOBHH, HYTO
cymmaphoe conepxkanue Si0,, CaO u MgO cocrasisier meree 1,5 %.

Ecnu cymmapnoe copepxxanne Si0O,, CaO u MgO cocrassier 6ombine wiu paBao 1,5%,
TO KaY€CTBEHHBIE XaPaKTEPUCTHKH aOPa3UBOB SIBJITIOTCS] HETTPHEMJIIEMBIM.

«/lpyrue »saemMeHTBI» MpPEANOYTUTENBHO SBIAIOTCA npuMecsaMu. IllpenmoururenbHo
coaeprkaHue rpumecei coctasiisieT MeHee 2 %, mernee 1 %, naxe menee 0,5 %.

Ha cranuu b) npeanoyTUTENbHO MPUMEHSTH 3JEKTPOAYTOBYIO I€Yb, MPENNOYTHTEIBHO
Tuna Jpy, ¢ rpa@UTOBBIMHU 3JEKTPOIAMH, HO MOKHO PacCMaTpPUBATh JIFOOYIO M3BECTHYIO I€Yb,
TaKyl0 Kak MHAYKLHUOHHAs Iedb WJIM IJIa3MEeHHasl Medb, NPU YCJIOBHUH, YTO OHHU IO3BOJISIIOT
pacmyaBUTh HMCXOAHOE€ cbipbe. HcxonHble MaTepuainbl IPEANOYTUTENBHO IJIaBAT B
BOCCTAHOBHTENIBHOW cpene (B YaCTHOCTH, ¢ Ao00aBlieHMEM B I€Yb HCTOYHHKA YIJIEPOAA,
HarmpuMmep, HePTSIHOrO KOKCa, CMOJBl WM VYIJIS), NPEANOYTHUTENBbHO MPH aTMOChEepHOM
JaBJICHUH.

IIpennodTutenbHO NPUMEHATH JJIEKTPOAYTOBYIO MEYb C NMEYHOM KaMepon eMKOCThro 80
JUTPOB, C SHEPrHel IJIABJICHHS 1O OTJIMBA MO MeHbuied mepe 1,5 kBT4 Ha Kr HCXOIHBIX
MaTepHaIoB JUIsl MOLIHOCTH IO MeHble mepe 150 kBT, uin 37eKTpOAyroByrO medb ¢ APYrou
€MKOCTBIO, TPUMEHSIEMYI0 B 3KBUBAJICHTHBIX ycioBwsx. Crenuanncty B HaHHOH obmactu
TEXHUKU U3BECTHO, KAKUM 00pa30oM OTPEAEINTh TAKHE SKBUBAJICHTHBIE YCIOBHSI.

Ha cragum c¢) oxnaxxaeHne AOJDKHO ObITh OBICTPBIM, TO €CTh TaKHM, YTOOBI IUIABJICHBINA
MaTepuaj MOJIHOCTHIO 3aTBep/e MeHee ueM 3a 3 MUHYThl. Hanpumep, 3T0 MOXKET NPOUCXOANUTH
B pPe3yJIbTaTe 3aMBKHU B (popMbl, Kak ormucano B US 3 993 119, wnu 3akaixu.

Ecnu cranus ¢) He MO3BOJISIET MOJIYYUTh IMOPOIIOK 3€PEH, WM €CJIH 3TH 3€PHA HE UMEIOT

pacnpeacicHus pasMepa 4YacTull NOAXOAACTO AJid LEJICBOroO IMPUMEHCHUA, TO MOXKHO

,
npoBeCcTH n3MenbueHne (craaus d) B COOTBETCTBUH € OOIIETTPHHATHIMUA METOTUKAMU.

Ha cranuu e), ecnu mpeaplAyIiyue CTaaud HE MO3BOJISIOT MOJYYUThH MOPOIIOK 3€PEH,
AEMOHCTPUPYILINX paclpeesieHne pa3Mepa YacTHL , MOAXOJsIee Ui LeNeBOro NPUMEHEHMUs,
TO MOJKET OBITh OCYLIECTBJIEH OTOOp pa3Mepa 4acTHUl], HampuMep, MyTeM IMPOCEUBAHHS HWIIU
LUKJIOHUPOBAHMSL.

Crioco6b! nonyueHust a0pa3uBHBIX HHCTPYMEHTOB 110 H300PETEHHIO XOPOLIO H3BECTHBI.

Ces13aHHbIE a0pa3UBHbIE HHCTPYMEHTBI, B YACTHOCTH, IITH(OBANBHBIA KPYT, MOTYT OBITH
U3TOTOBJIEHBI MTyTEM MPECCOBAHUS B (POPMY CMeCH a0pa3UBHBIX 3€PEH U CBS3YIOLIETO BEIECTBA.

B abpa3suBHOM HHCTPYMEHTE COTJIACHO HW300PETeHHIO CBSI3VIOIIEE BEIIECTBO MOKET ObITh

CTEKJIOBU/IHBIM (HAampuMep, CBs3YIOLIee BELIECTBO, COCTOSIIIEe W3 OKCHIOB, IO CYLIECTBY



PCT/EP2017/053062 9 WO/2017/137596
CHJINKATOB) WM oOpraHudeckuM. OpraHM4YecKoe CBS3YIOIEe BEIIECTBO SIBJISETCS OYEHb
MOAXOALIUM.

Casi3yromiee BELIECTBO MOXKET MPENCTABIATh COOOW, B YACTHOCTH, TEPMOPEAKTUBHYIO
cvonry. OHO MOXKeT ObITh BBIOPAHO W3 TPYIIBI, COCTOSAMEH U3 (PEHOJNBHOW, 3TMOKCHUIHOM,
AKPWJIATHON, TOMMI()UPHON, TMOJMAMHUIHOW, TOJUOCH3UMHUIA30JbHOW, MOJIUYPETAHOBOWM,
(hEeHOKCUITHHOM, beHon-pypdhyponbHOH, aHWITHH-()OPMAaJTbICTHTHOM, MOYEBHHO-
dopManbaernaHON, Kpe30J0-albACTHAHON, pPe30pPLUH-aIbIEIHIHONH, MOUYEBHUHO-AJIbICTHIHON
WA MeJTaMUH-(QOPMabIETUAHON CMOJIBI U X CMECEH.

Kak npaBuiio, cBsi3yroliee BemecTBO cocTaisieT oT 2 10 60 006. %, NpennoYTHTeIbHO OT
20 mo 40 06. % cmecu. Cpszyrolee BELIECTBO TAK)KE€ MOXKET BKIOYATh OPraHMYECKHE HIIH
HEOpraHW4YeCKHe HAaMOJHUTENH, Takue Kak TI'MIpaTHPOBAaHHbIE HEOPraHWYeCKUe HAIOJHUTENN
(HarpuMep, TPUTHAPAT OKCHIAA aJIOMHHHMA WiIM OEMUT) WIM HEerHAPaTHPOBAHHBIC
HEOPraHUYECKUE HAMOJIHUTENHN (HAIpUMep, OKCUA MOJIUOIEHa), KPUOJIHT, TaJIOTeH, IJIaBUKOBBIH
mmat, cyibdun xenesa, CyabpUI LUHKA, OKCHA MarHus, KapOua KpEeMHUs, XJIOPUA KPEMHHUS,
XJIOPUA Kausl, OUXJOPUI MapraHia, ¢propOopaT Kamush MM LUHKA, (TOPaTIOMHHAT Kayus,
OKCHJIl KambLHs, Cyiabpar Kaaus, CONOJUMEpP BUHWINACHXJIOPHAA W BUHWIXJIOPHIA,
NOJIMBUHWIINICHXJIOPH, TIOJMMBUHWIXJIOPU, BOJIOKHA, CYJb(QUABL, XJIOPHUIBI, CYIb(aThI,
¢dTopunbl u ux cMecu. CBA3yIOIIEE BELIECTBO TAKIKE MOXKET CONEPKATh APMHUPYIOLIUE BOJIOKHA,

TaKHEC KaK CTCKJIIOBOJIOKHO.

IIpumepsnr

Cnenyromye HeOrpaHUYUBAIOLIUE NPUMEPhl NMPHUBEAEHbI C LENbI0 WUIIOCTPUPOBAHUS
HACTOSIIIEro H300PETEHMSI.

IIponykTel, mpeAcCTaBleHHblE B KauecTBE MPUMEPOB, IMOJY4HalOT M3 CJIEAYIOLINX
UCXOAHBIX MaTE€pPUAJIOB!

- ITopomok okcHaa amOMUHUSA, pacrpocTpaHsemblii Alteo mon HaMeHOBaHUEM

ART75, uMmeromuii conep:kaHue okcuaa aaroMuHus domnee 99,4 % u comep:kaHue OKCUAA HATPUS
1.

2

meHee 2500 MitH
- Ilopomok okcuga LUPKOHUsA, HUMEIOIINM CpelHee COJepKaHue IHOKCHa
upkoHus Oosee 85 %, conmeprkaHue OHMOKCHAA KPEeMHHS B cpenHeM S5 %, comepikaHue OKCHAaa
amomunust MeHee 10 %, copeprkanue okcuaa ragpHust MeHee 2 %, conepkaHue JPYyrux OKCHAOB
MeHee 1 % u MakcumanbHbIN pa3Mep paBHbIN 13 MM;
- ITopomok okcuma turaHa «Rutile Sand Premium Gradey», pacmpoctpanseMblii
Traxys FrancePra, umeromuii conepxanue TiO, 6onee 95 %, u 80 mac.% yacTuiy KOTOporo

umMeeT pazmep MmeHee 106 Mkm;
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- ITurmenTHeI Topomnok okcuaa xpoma Cr,Os, pacmpocrpanseMsiii Lanxess moj
HaumeHoBaHueM Bayoxide® C GN-R, umeromuii conep:xanne Cr,O3; 6onee 98,5 mac.%;

- CwmomnucTslii KOKc, pacnpoctpansemblii Altichem, ¢ pasmepom ot 1 1o 4 Mm.

3epHa MOJYYaOT B COOTBETCTBUH CO CIIEAYIOIIUM TPATULMOHHBIM CIIOCOOOM, XOPOIIO
M3BECTHBIM CIIELHAINCTY B TAHHON O0NACTH TEXHUKH!

a) HCXOJIHBIE MaTE€PHAIIbl CMEIIUBAIOT C 0OPa30BaHMUEM UCXOMHOTO ChIPbS,

b) IUIABAT B OAHO(A3HOW 3JEKTPOAYrOBOW I€YM THMA Py, BKIHOYAKOLIEH
rpapUTOBbIE HIEKTPOBL, C MEYHOH KaMepoil, uMmeroineil eMkocTb 80 mutpoB u auametp 0,8 M,
HanpsbkeHneM 145-150 B, tokom 1700 A u ynenbHOH noTpedisieMoit 3JIeKTpUYeCcKON SHepruei
pasHoii 1,7 kBTu/kr,

c) PE3KO OXJIAXKJAI0T IUIABJIEHBIM MaTepual C MOMOLIBI0 YCTPONWCTBA AJS OTJIMBKHU
MeX1y TOHKMMU METAIMYEeCKUMHU MJIAaCTUHAMM, HAIlpUMep, NpeAcTaBieHHoro B natenre US-A-
3 993 119, 94TOOBI MOJNYYUTH MOJHOCTHIO TBEPABIH JIUCT, COCTABJISIOIINIA TBEPAYIO Maccy,

d) YKa3aHHYIO TBEPAYIO MAcCy, OXJAXACHHYIO HAa CTAOHH C), U3MENIbYAIOT, YTOOBI
MOJIyYUTh CMECH 3€PEH,

e) oTOUparoT myTeM npocenBanus 3epHa ot S00 1o 600 MKM.

KOMHOSI/ILII/II/I HCXOOHOTO ChIPpbs B MaC.%, NMPUMEHACMbBIC Ha CTaAUN a) AJiA TTOJIYUYCHUSA

3€peH U3 Pa3IMYHbIX IPUMEPOB, MPUBEACHBI B Ciieayromei Tadbmuie 1.

Tabmuua 1
ITpumepnr ITopowok ITopowok ITopowok ITopowok CmounucTsrit
oKcHuaa oKcHuaa oKcHuaa oKcHuaa KOKC
AJTFOMUHHUS LUPKOHMUS TUTaHA XpoMma
CpaBHUTENBHBIN 66 25,5 0 6,6 1,9
npumep 1
CpaBHUTENBHBIN 68,3 26,7 3 0 2
npumep 2
CpaBHUTENBHBIN 67,5 25,5 0 5.1 1,9
npumep 3
1 67,7 27 2,5 0,8 2
2 68,5 27 1,9 0,6 2
CpaBHuUTENbHBIN 69 27 2 0 2
npumep 4
CpaBHUTENBHBIN 59,2 23,8 0 15 2
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npumep 5
CpaBHUTENBHBIN 64,8 25,2 8 0 2
npumep 6
3 64,7 25,3 7 1 2

JUisi  OLEHKM Ka4yeCTBEHHBIX XapaKTePUCTHK M CpOKa CiykObl cMmecell 3epeH
nuudoBanbHble Kpyru auamerpoMm 12,6 cm, comepxamue 1,02 rpamMma 3epeH M3 KaKIOTro
NpUMepa, U3rOTABJIMBAIOT CIENYIOIIUM CIOCOOOM: OHUCK M3 cTanmu Mapku 4140 ¢ nuamerpom
12,6 ¢cM U TONIIMHONW 6 MM OYHMINAIOT. 3aTEM KPOMKY AWCKA (OTPENessIFOIIy0 €ro TOJIIUHY)
NOKpbIBatOT  (heHONbHONH cMoJoH. OmuH CIoHW  HUCHBITYEMBIX 3€PEeH  IOCIEN0BATENbHO
PaBHOMEpPHO OCAXJAT Ha yKa3aHHON CMoJie, KOTOpasl SIBJSIETCs ellle JAOCTATOYHO TEeIUIOH,
9yT0o0BI OcTaBaThes UNKOW. [locne nukna cymky oOmmel MpoaoJLKUTENBHOCTBIO paBHOH 17 4 u
MaKCHMaJbHOW JaocTuraeMoil Temmneparypoil paBHoi 175 °C mnoBepx HCHBITYEMBIX 3€peH
HAHOCAT CJIOH (PeHONBHOW CMOJBI, a 3aTeM COOpPKY IMOMEIIAalT B TeYb B IUKJI C OOmen
MPOJOJIKUTENBHOCTBIO PaBHOM 17 "yacaM M MakCUMAJIbHON JOCTUTaeMON TeMIEPaTypOl paBHOU
175 °C, 94T00BI NOJTYYUTH HCIIBITYEMbIH HUTH(OBAIBHBINA KPYT.

IloBepxHOCTE MIAaCTUHBI U3 Hepkaserowen cramum 304 ¢ pasmepamu 20,5 ¢cM X 7,6 cm x 6
CM BIOCJIEACTBHM OOpadaThIBAIOT NaHHBIMH LUTM(OBAIBHBIMA KPYraMH C HEMPEPBhIBHBIM
IBW)KEHHUEM C TIOCTOSIHHOW CKOPOCTBIO, MOAAEPIKHBAasi MOCTOSIHHYIO TNyOuHy cpe3a 40 MKM H
CKOpPOCTh BpamieHus nuimgosanpbHoro kpyra 3600 o6/mMuH. PUKCHUPYIOT MaKCHMAaJIbHYIO
MOIIHOCTbH Py, BbIpaOaThIBaEMYIO MITH(OBATBHBIM KPYTOM BO BpeMsi 00pabOTKH.

IMTocse monHOrO M3HOCA MITM(OBATLHOTO KPyra OMPeesiioT MacCy 0OpabOTaHHOM CTaiu
(to ectp, Maccy crajd, yhaleHHOW IumudoBaHueM), «My», M Maccy H3pacxOAOBAHHOTO
T OBaIBHOTO Kpyra, «Mpy». CooTHOImEHHE S paBHO OTHOIIEHUIO My/Mp,.

O¢dhexkTHBHOCTD PE3KH OMNPEeneNsaoT MyTeM H3MEPEeHHs] MaKCUMAaJlbHOW MOIIHOCTH,
BbIpabaTeiBaeMO MIH(OBATILHBIM KPYroM BO BpeMsi 0OpaOOTKU MPH UCTIBITAHUH, Pmay U CpOKa
CITY>KOBI MITU(POBATBHOTO KPYTa tmay, PHYEM CPOK CIYKObI HUTH(OBAIBHOTO KPyra CUHUTAETCS
3aBEPIICHHBIM, KOT/Ia BCE 3epHa HUTH(OBAIBHOTO KPYyra H3pacxOJOBaHbL.

XHUMHUYECKHE KOMIIO3ULUU PA3JIMYHBIX CMECEH HCIBITYeMbIX 3€pPEeH IMpEACTaBIIEHbl B
tabnune 2. Pe3ynpTarhl, moydeHHbIE U1 YKa3aHHBIX CMECei, peAcTaBieHbl B Tabmume 3.

Uro0Obl MOAUEPKHYTH COOTBETCTBYHOLINE 3(P(EKThl OKCHAA TUTAHA M OKCHIA XPOMA,
CpaBHHBaeMble NPUMEPBI OJUKHBI JIEMOHCTPUPOBATh OJMHAKOBOE oOIIee copepikaHue STHX
nByx okxcuaoB. IIpumep 1 cinegyer cpaBHUBAaTB CO CPaBHUTENBHBIM NpUMEpOM 1 win

CcpaBHUTENBHBIM npuMepoM 2. IIpumep 2 caenyeT cpaBHUBATH CO CPABHUTENBHBIM IPUMEPOM 3
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unu cpasHuTenpHbIM npumepoM 4. Ilpumep 3 cnenyer cpaBHHUBATB CO CPABHUTENIbHBIM
MPUMEPOM 5 UJIM CPABHUTENBHBIM IPUMEPOM O.

IIpoueHT yay4IneHus: COOTHOIIEHHs S PaCCUUTBHIBAIOT MO CleAyIoIIel hopMyie:

100%(cooTHOIIEHHE S MPOIYKTA PACCMAaTPUBAEMOTO IIPUMEPA - COOTHOIICHHE S MPOAYKTa

STAJIOHHOTO NMPUMEPa)/COOTHOLIEHHE S MPOYKTa 3TAJIOHHOTO NIPUMeEpa,

NpUYeM STAJOHHBIH TpUMEp MpeAacTaBisieT coOOH CpaBHUTENbHBIA mpuMep 1 wim
CPaBHUTENBHBIN NpuMep 2 11 npuMepa 1, CpaBHUTENbHBIA NpUMEp 3 WM CPABHUTEBHBIN
npumep 4 1Js mpuMepa 2, U CPaBHUTENbHBIA MPUMEP 5 MM CPABHUTENbHBIM mpuMep 6 nis
npumepa 3.

IIpoueHT CHW)KEHUS MAaKCHMaJbHOH MOINHOCTH, BbIpadaTbiBaeMOil HUIH(OBAIBHBIM
KPYI'OM BO BPEMsI HCITBITAHUSI, Prmay PACCUUTHIBAIOT IO CIEAYIOLIEH hopmyJie:

100%(Pmaxy MPOYKTA 3TAJIOHHOTO TIpUMeEpPa — Py MPOAYKTA paccMaTpuBaeMoro mpumepa)/Pmax

MPOAYKTa STAJIOHHOTO MPUMEPA,

npudeM STAJOHHBIA TPUMEP TPEACTaBIAeT COOOW CpaBHUTENbHBI mpumep 1,
CPaBHUTENBHBIA MpUMEp 2, CPaBHUTEIbHBIM NOpuUMep 3, CpPaBHUTENbHBIM mnOpumep 4,
CPaBHUTEJBHBII MpPUMEP 5 WIM CPABHUTEJbHBIM NpUMep O, Kak [JIsl ONpeAeseHUs NpPOLIEHTa
yaydiieHuss cooTHolneHus S. IlonmokurenpHoe M BBICOKOE 3HAa4Y€HHE MPOLIEHTA CHUXKEHUS
MaKCUMAaJIbHOW MOIITHOCTH, BbIpadaThiBaeMON IIIH(OBAIBHBIM KPYrOM BO BpPEMsI HCITBITAHUS,
P max SIBJISIETCS KENATEIBbHBIM.

IIpoueHT yny4imeHus cpoka Ciy>KObl HUTH(OBAIBHOTO KPYra tmay PACCUMTHIBAIOT IO

cnenyrotei Gopmyire:

100X (tmax MPOIYKTA PACCMATPUBAEMOTO MIPUMEPA — tmay MPOAYKTA STAJOHHOTO IPUMEPA)/tmax

MPOAYKTa STAJIOHHOTO MPUMEPA,

npudeM STAJOHHBIH TPUMEp TPENCTaBJsAeT COOOW CpaBHHUTENBHBIM mpumep 1,
CPaBHUTENBHBI IpUMEP 2, CPAaBHUTEIbHBIM NpuUMep 3, CpPAaBHUTENbHBIA mpumep 4,
CPaBHUTEBHBIN MPUMEP 5 WM CPABHUTEJBHBIN IpuMep O, Kak Il ONpPEAENeHHs] MPOLEHTA
yay4dieHus cooTHoweHus S. IlojoxxkuTenbHOe M BBICOKOE 3HAU€HHUE MPOLIEHTA YBEIMYEHUs
CpoKa CIy:KObI MIJTU(OBATBHOTO KPYTa tmay SBJISETCS JKEJIATEIbHBIM,

IMony4enHble pe3ynbTaThl 0OOOIIEHBI B CIEAYIOMUX Tadnunax 2, 3 u 4.
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CpaBHuTeNnbHBIE TPUMEPHI 2, 4 U 6 TPEACTABISIOT COOOM CMECH 3€PEeH B COOTBETCTBUU C
US 5 143 522, a cpaBHHTeNbHbIE TpuMepbl 1, 3 U 5 mpeacTaBisitoT cOOOH CMECH 3epeH B
cootBercTBuu ¢ US 4 035 162.

3epHa U3 CpaBHUTENBHBIX IPUMEPOB npocenBaroT oT 500 no 600 MkM.
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Tabnuua 2
Jpyrue 3J1€MeHTHl,
- 710, + ALO (%) Cr,0; | TiO, Cr,0; + BBIpAKEHHbBIE B (POPME OKCUIOB
pumep 205 (o )
HfO, (%) (%) | (%) | TiO, (%) (%)
Bcero Si0,
CpaBHUTENBHBIN
. 24 4 Ocranbhoe 1o 100 % | 2,54 0,10 2,64 menee 1,23 0,53
npuMep
CpaBHUTENBHBIN
) 26,0 Ocranbhoe 1o 100 % | 0,03 2,77 2,80 menee 1,30 0,60
npuMep
CpaBHUTENBHBIN
; 25,0 Ocranbhoe 1o 100 % | 1,93 0,09 2,02 meHee 1,22 0,52
npuMep
1 26,0 Ocranbuoe 1o 100 % | 0,61 2,11 2,72 menee 0,90 0,20
2 245 Ocranbhoe 1o 100 % | 0,46 1,60 2,06 menee 0,83 0,13
CpaBHUTENBHBIN
A 25,9 Ocranbuoe 1o 100 % | 0,01 2,19 2,19 menee 0,05 0,30
npuMep
CpaBHUTENBHBIN
5 245 Ocranbhoe 1o 100 % | 6,95 0,10 7,05 menee 0,53 0,35
npuMep
CpaBHUTENBHBIN
. 24,1 Ocranbuoe 1o 100 % | 0,01 7,09 7,10 menee 0,67 0,43
npuMep
3 24 4 Ocranbhoe 1o 100 % | 0,77 6,17 6,94 menee 0,47 0,27

Bo Bcex mpumepax Na,O cocrasisier menee 0,05 %, MgO menee 0,05 %, CaO menee 0,05 %, cymmapHoe conepxkanue Si0,, CaO u MgO

cocrasiyisieT MeHee 0,8 % B pacueTe Ha OKCHUbL.
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VYrnepon C Bcerna cocrasiusier meHee 0,20 % OT mMacchl 3epeH.
Tabnuua 3
CooTHotenue S Pinax timax

% ynyunieHus/

% ynyunieHus/

% ynyunieHus/

% cHuxeHUs/

% cHuxeHUs/

% cHuxeHUs/

% ynyunieHus/

% ynyunieHus/

% ynyunieHus/

Hpivep CPaBHUTEIBHEI | CPABHUTEIBHEI | CPDABHUTENBHEI | CPABHUTEIBHBI | CPABHUTEIBHBI | CPABHUTENBHEL | CPABHUTEIBHBI | CPABHUTEIBHEI | CPABHATEIBHEI
U mpamep 1 U ipumep 2 ¥ pumep 3 U mpamep 1 U ipumep 2 ¥ pumep 3 U mpamep 1 U ipumep 2 ¥ pumep 3
1 40 3 - 23 9 - 14 17 -
2 - - 56 - - 33 - - 37
Tabnuua 4
CooTHotenue S Pinax timax
Mpiiep % ynyumienus/ | % yayumenus/ | % ynyamenus/ | % cawkenns/ | % cHwkenns/ | % cHmkenus/ | % yayamenuns/ | % yayamenust/ | % yayamenus/
CPaBHUTEIbHBII| CPABHUTEIBbHBIN | CPABHUTEIBHBIN|CPABHUTENbHBIHM | CPAaBHUTEIbHBI M |CPABHUTENbHBIH | CPABHUTEIBHBIN | CPaBHUTEIbHBIN | CPABHUTEIbHBIH
npumep 4 IpuMep 3 npumep 6 npumep 4 IpuMep 3 npumep 6 npumep 4 IpuMep 3 npumep 6
2 5 - - 25 - - 28 - -
3 - 25 1 - 14 13 - 20 22
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ABTOpBI HACTOSIIIErO HM300PETEHHs] CYHUTAIOT, YTO CYIIECTBYET XOpOLIee COUYETaHHe
COOTHOIIEHHUSI S, MAaKCHUMaJIbHOH MOIIHOCTH, BbIpabaThiBaeMO# MIIM(OBAIBHBIM KPYrOM BO
BpeMsI MEXaHWYEeCKOH OOpalOTKH MPH HCMBITAHUH, Pra ¥ CPOKOM CIy:KOBI HUIHM(OBAIBHOTO
Kpyra tmax, KOrma:

- C OIHOW CTOPOHBI, COOTHOLIEHHE S SIBIIIETCS OJMHAKOBBIM WIH 0ojiee, 4eM
JUIs IPOJIYKTOB U3 3TAJOHHBIX IPUMEPOB, U

- C ApYroM CTOPOHBI

- MaKCHUMaJIbHasi BbIpadaTbiBaeMasi MOIMHOCTb Pra CHIDKAETCS MO MEHbLIEH
Mepe Ha 5 % 1Mo CPaBHEHUIO C MPOAYKTAMH U3 STAJIOHHBIX IIPUMEPOB, W/HIIH

- CPOK CIy»KOBI MIIH(POBATBHOTO KPYTa tmax YBEIMUUBAETCS IO MEHBIIECH Mepe
Ha 6 % 10 CpaBHEHUIO C MPOAYKTaMU U3 3TAJIOHHBIX IPUMEPOB.

IIpeanoyTutrensHO COOTHOLIEHME S yaydllaeTcs MO MeHbllelh Mepe Ha S5 %,
MPEANOUTUTENBHO N0 MeHblIed Mepe Ha 10 %, npennodyrurenpHo Mo MeHbliel Mepe Ha 15 %,
NPEANOYTUTENBHO MO MeHbInel Mepe Ha 20 %, make mo MeHblneidl mepe Ha 25 %, w/umm
MaKCUMaJbHasl MOLIHOCTb P, CHIDKaeTCst 1o MeHblueil Mepe Ha 10 %, mpeamnoyYTuTensHO Mo
MeHbuIeil Mepe Ha 15 %, naxe no menbiuei mepe Ha 20 %, naxke Mo MeHbliueil Mepe Ha 25 %,
W/WIIM Ha CPOK CITY>KOBI HUTH(OBANBHOTO KPYTa tmaxy YBEIUYHBAETCS MO MeHbLIeH Mepe Ha 10 %o,
MPEANOUTUTENBHO IO MeHblLIel Mepe Ha 15 %, naxke no MeHbliei Mepe Ha 20 %.

CpaBHeHue mnpumMepa 1 U CpaBHUTENBHOTO INpuMepa | JIEMOHCTPUPYET Ba)KHOCTb
MUHHMaNbHOTO conepxkanus T10,, cocraisromero npuomusutensHo 2,7 % mia cmecu CryO3 u
TiO,: cootHomenue S ynyutnaercs Ha 40 %, Pmax CHIKaeTCst Ha 23 %, a tyax YBETMYHUBAETCS HA
14 %.

CpaBHeHue npuMepa 2 U CpaBHUTEJIBHOIO MpHUMepa 3 Takke JEMOHCTPUPYET BaKHOCTb
MUHHMaNbHOTO conepxkanus T10,, cocraBisromero npudmusutensHo 2,1 % mia emecu CryO3 u
TiO,: cooTHomenue S ynyurnaercs Ha 56 %, Pmax CHIKaeTcst Ha 33 %, a tmax YBETMYHUBAETCS HA
37 %.

CpaBHeHue npuMepa 3 U CpPaBHUTEJIBHOIO MpHUMepa S5 Takke NEMOHCTPUPYET BaKHOCTb
MUHHMaNbHOTO conepxkanus T10,, cocraBisromero npudmusutensHo 7,0 % mia cmecu CryO3 u
TiO,: cooTHomenue S ynyurnaercs Ha 25 %, Pmax CHIKaeTcst Ha 14 %, a tyax YBETHUUBAETCS HA
20 %.

CpaBHeHue mnpumMepa 1 U CpaBHUTENBHOTO INpuUMepa 2 JEMOHCTPUPYET BaKHOCTb
MUHHMaIbHOTO conepxkanus Cr,O3: cooTHoweHue S ynyumaercs Ha 3 %, Ppax CHIDKaeTcst Ha 9

%, atmax yBETHUMBaeTCs Ha 17 %.
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CpaBHeHHne npuMepa 2 U CPaBHUTEIBHOTO MpuMepa 4 Takke NEMOHCTPUPYET BAXKHOCTH
MUHUMaIbHOTO coaepskanusi Cr,0z: cootHomenue S ynydmaercs Ha S %, Py, CHIDKaeTcst Ha 25
%, atmax yBETHUMBaETCs Ha 28 %.

CpaBHeHune npumepa 3 U CPaBHUTEIBHOTO MpuMepa 6 Takke NEMOHCTPUPYET BAXKHOCTH
MUHUMaIbHOTO coaepskanusi Cr,Os: cootHomenue S ynydmaercs Ha 1 %, Pnay CHIDKaercst Ha 13
%, atmax yBETHUMBaeTCs Ha 22 %.

IMpumepst 1, 2 u 3 cormacHo U300PETEHHUIO TAKUM O0pa3oM JEMOHCTPHUPYIOT JKeJaeMoe
coueTaHue.

DTH CpaBHEHUS SICHO AEMOHCTPUPYIOT MPEUMYIIECTBO OJNHOBPEMEHHOIO MPHUCYTCTBHS
Cr,05 u TiO; B 3asBJICHHBIX TUANA30HAX.

Kakx Temepp cTamo OYEBHAHO, B HACTOSINEM H300pPETEHUH TMpeIjIoKeHa CMeCh
aOpa3suBHBIX TUTABJICHBIX 3€PEeH OKCHIA AJIOMUHUS W OKCHAA IUPKOHUS, NEMOHCTPUPYIOIIHX
UCKJIFOUYHUTENIbHbIE  aOpa3sWBHBIE  XAPAKTEPUCTUKH,  UCKIIOYHUTENBHYIHO  MPOYHOCTh U
UCKITFOUUTENbHYIO 3PPEKTUBHOCTD PE3KH.

Pasymeercsi, Hacrosiiee wu300peTeHHE ONHAKO HE OTPAHMYMBAETCS OMUCAHHBIMU H
MPEACTABJICHHBIMU  BapUAHTAMU  pPEAM3ALMH, KOTOPbIE TMPEIACTABIEHBI  IOCPENCTBOM

HWIUTKOCTPATUBHBIX U HCOTPAHUYHUBAOIUX MPHUMEPOB.



PCT/EP2017/053062 WO/2017/137596
DOOPMVIJIA U30BPETEHHMA

1. IlnaBnenoe 3epHO, oOnajarolee CIEAYIOIINM XMMUYECKHMM COCTaBOB, B Mac.% B

pacdeTe Ha OKCHUJIBL:

Zr0y: ot 16 1o 30 %, mpu ycnosuu, uto HfO, menee 2 %,
AL Os: ocranbHOe 10 100 %,

Cr,05: oonee v paBHo 0,2 %,

TiO;: oonee wu pasHo 0,5 %,

Cr,05 + TiOy: meHee 7 %o,

Jpyrue sneMeHTsl:  MeHee 3 %, IpHu YCIOBHH, YTO cyMMapHoe conep:kanue Si0,, CaO
u MgO cocrasnser menee 1,5 %.

2. 3epno mno 1. 1, B kotopoMm conep:kanue Cr,O3 cocrapnsier 6omee 0,4 %o.

3. 3epHomnon. | wnu n. 2, B KOTOpOM

conep:xanue Cr,O3 cocrasiisieT MeHee Uiu paBHO 4 Mac.%, u

conepxanne Ti0, cocraBnsier MeHee ui paBHo 6 Mac.%,

B pacyere Ha OKCHIBI.

4. 3epHo no grodbomMy u3 mm. 1-3, B KoTopoM

conepskanue ZrO, cocrapnsier 6onee 18 mac.%, w/unmu

conepskanue Cr,O3 cocrasmsier 6onee 0,5 mac. %, w/mm

conepskanue TiO; cocrasnsier 6onee 0,8 mac.%,

B pacyere Ha OKCHIBI.

5. 3epHo mo 1. 4, B KOTOPOM

conepskanue ZrO, cocrapnsier 6onee 20 mac. %, w/unmu

conepskanue TiO; cocrasnsier 6onee 1 mac.%,

B pacyere Ha OKCHIBI.

6. 3epHo no jrodomy u3 mi. 1-5, B KOTopom

conepskanue ZrQ, cocrapnsier Mmeree 29 mac.%, wunu

conepskanue Cr,O3 cocrasnsier meHee 3,2 Mac.%, w/uu

conepskanue TiO; cocrapnsier meHee 4,4 mac.%,

B pacyere Ha OKCHIBI.

7. 3epHO 1o 1. 6, B KOTOPOM

conepskanue ZrQ, cocrapnsier Mmeree 27 mac.%, w/unu

conepskanue Cr,O3 cocrasnsier meHee 2,2 Mac.%, w/mim

conepskanue TiO; cocrapnsier meHee 2,8 mac.%,

B PACUETEC HA OKCHUJbI.
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8. 3epHo mo mrobomy u3 mm. 1-7, B koTtopoM cymmaproe conepxkanue CrO; u TiO,
cocrasysieT ot 1,5 o 3,3 mac.%, B pacuere Ha OKCHUIBI.

9. 3epHo mo n. 1, B KoTOpOM

conepskanue TiO; cocrasnser ot 4 o 6,5 mac.%, u

cymmaphoe coaepskanue Cr,03; u TiO; cocrasnsier 6onee 4,4 mac.% U NpeANOYTHTENBHO
MeHee 6,9 mac.%,

B pacyere Ha OKCHIBI.

10. 3epro mo mobomy w3 mm. 1-9, B KOTOPOM cCOnepKaHHE JAPYIHX 3JEMEHTOB
cocTaBJisieT MeHee 2 mac.%, npeanodTuTenbHo Menee 1 mac.%, B pacueTe Ha OKCHIBL

11. 3epuo mo mobomy u3 mm. 1-10, B kotopom cymmaphoe coaep:xkanue SiO,, CaO wu
MgO cocrasnsier meree 1 %, npennoururtensHo meHee 0,8 %o.

12. 3epro no modomy u3 mi. 1-11, B koTopom

conepskanue Si0, cocrasusieT menee 1 mac.%, w/wm

conepskanue MgO cocrassier menee 0,5 mac.%, w/unm

conepskanue CaO cocrasisier meHee 0,5 mac.%, w/unmu

conepxkanue Na,O cocrasisier menee 0,1 mac.%,

B pacyere Ha OKCHIBI.

13. 3epHo no 1. 12, B KOTOpOM

conepskanue Si0, cocrassuier meree 0,8 mac.%, w/wm

conepskanue MgO cocrassier menee 0,3 mac.%, w/wm

conepskanue CaO cocrasisietr meHee 0,3 mac.%, w/unmu

coaepxkanue Na,O cocrasisier meHee 0,05 mac.%,

B pacyere Ha OKCHIBI.

14. Cmech 3epeH, koTopas BkmodaeT dojiee 80 mac.% abpa3uBHBIX 3epeH Mo JIO0MY U3
mm. 1-13.

15. AOpasuBHBII WHCTPYMEHT, BKJIIOUAIOIIUN 3€pHA, COEIUHEHHBIC CBS3YIOIIUM
BEIIIECTBOM, COE€AMHEHHbBIE C WM HAHECEHHBIE HA MOJUIOXKKY, IIPHYEM IO MEHBIIEH Mepe 4acThb
yKa3aHHBIX 3ePEeH MpencTaBsieT codoil 3epHa o modomy u3 mm. 1-13.

16. AOpa3uBHBINH HHCTPYMEHT 110 1. 15, Brirouarommii 6osee 80 % 3epeH no modomy u3
mm. 1-13.

17. AGpa3uBHBI MHCTPYMEHT mo 1. 15 wmmm m. 16, KOTOpBIA BBIMONHEH B (opme

UM OBaJIBHOTO KpyTa.
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