[[OCT 28874-2004 OrHeynopsl.
Knaccngpukaumnsa.

[Mpynna U120

MEXIOCYOAPCTBEHHbIV CTAHOAPT
Hara eeeneHuns 01.01.2006

MNpenncnosne

Lienn, OCHOBHblE NPUHLMMbBI 1 OCHOBHOW NOPAAOK NPOoBeAeHNs paboT Mo MeXrocynapCTBEHHOM
ctaHgapTtusaumm yctaHosneHbl [OCT 1.0-92"MexrocynapcTBeHHas cuctema
ctaHgapTtusauuun. OcHosHble nonoxeHuns" n FOCT 1.2-97 "MexrocynapCTBeHHasa cuctema
ctaHgapTtmsaumn. CTaHoapTbl MEXIOCyAapCTBEHHbIE, Npasuna n pekoMeHaaumm no
MeXroCcynapCTBEHHON cTaHgapTudaumm. lNMopanok paspaboTku, NPUHATUS, NPUMEHEHUS,
0OHOBNEHMS N OTMEHDI"

CBepneHusa o ctaHpapre

1 PABPABEOTAH OAOQ "CaHkT-lMeTepbyprckuii UHCTUTYT orHeynopos" (OAO "CleNQ"),
MeXxrocynapcTBeHHbIM TEXHUYECKUM KOMUTETOM No ctaHgapTusaumm MTK 9 "OrHeynopb!”

2 BHECEH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY PETYNPOBAHMIO U METPO O K

3 NMPUHAT MexrocynapcTBeHHbIM COBETOM MO CTaH4apTMU3aunm, MeTPONOrn 1
ceptudukaumm (npotokon N 26 ot 8 nekabps 2004 r.)
3a npuHATUE CTaHgapTa NPoronocoBaniu:

Kpatkoe

HalMerosanme Koga ctpaHbl no MK CokpalleHHOoe HaMMEeHOBaHWe HaUMOHaNbHOro
CTPaHbl (UCO 3166) 004-97 opraHa no cTaHaapTMaaLMm

no MK (MCO 3166)

004-97

AzepbaiinxaH AZ AsrocctaHpapT

ApmeHuns AM ApmcTtaHpapT

benapycb BY NocctaHpapTt Pecnybnukn Benapycb
KasaxcTtaH KZ MocctaHpapTt Pecnybnukn KasaxctaH
Kunprunaumsa KG KbiproiactaHgapT

MonpoBa MD Mongosa-CtaHoapTt

Poccuiickas RU ®depnepanbHoe areHTCTBO N0 TEXHUYECKOMY
depnepaums perynmpoBaHunio 1 MeTpoorm
TapxukuctaH TJ TanxukctaHoapT

TypkMeHucTaH ™ I"naeroccnyx6a "TypkMeHcTaHaapTnapbl”
Y3beknctaH uz Y3ctaHoapT

4 B HacToSWeM CTaHaapTe YacTMYHO YYTeHbl TpeboBaHMs CTaHaapTOB:

- DD ENV 1402-95, yactb 1 "HedpopmoBaHHble orHeynopbl. BeegeHve v onpeneneHms” - 8
yacTtu pasgena 7 (7.4.1) n npunoxeHus b;

-BS EN 12475-98, yactb 1 "Knaccudukaums nnoTHbIX OrHEYNOPHbIX N3OeNUiA.



AntomocmnukaTtHble nsgennsa”;

- BS EN 12475-98, yacTb 2 "Knaccudukaums nnoTHbIX OrHeynopHbix naaenunin. OCHOBHbIE
Nn3nenns c cogepXxaHmnem oCcTaToyHoro yrnepona meHee 7%";

-BS EN 12475-98, yacTb 3 "Knaccudukaums nnoTHbIX OrHeynopHbix nadaenunin. OCHOBHbIE
n3nenus c cogepXxaHmeM octaTtoyHoro yrnepoga ot 7% 0o 30%";

- DIN EN 12475-99, yacTb 4 "Knaccudmkaums nnoTHbIX OrHEYNopHbIX nagenuin. CneunanbHble
napenusa" - B Yactu NpUnoxeHus A;

- BS EN 1094-99, yacTb 2 "TennonsonsaunoHHble orHeynopsbl. Knaccugukauus nagenmin';

- DIN V ENV 1094-98, yactb 3 "TennomsonaunoHHas orHeyrnopHas npoaykums.
Knaccudukaums npogykumm n3 kepammnyecknx BOJIOKOH" - B 4YaCTu NpunoxeHus B

5 MNpukasom PenepanbHOro areHTCTBa No TEXHUYECKOMY perynmpoBaHuto u metponorum ot 30
mapTta 2005 r. N 68-cT mexrocynapcteeHHbin ctangapt TOCT 28874-2004 BBeAeH B OencTBue
HenocpeacTBEHHO B Ka4YeCTBe HauMoHanbHoro ctaHgapta Poccuinickon degepaunm ¢ 1 aHBaps
2006r.

6 BBAMEH T'OCT 28874-90

VIHgbopmaums o0 BBeneHUN B AeVCTBUE (MpeKpaLleHnn 4eyiCTBUS) HacToslero craHaapTa
nybnukyercs B ykasartene "HaumoHanbHbie cTaHaapTsI".

WHgbopMaums 06 n3MeHeHUsIX K HacTosweMy ctaHaapTy nybnukyeTcs B ykasarene
"HaumoHanbHble ctaHaapTbl”, a TEKCT UBMEHEHWUI - B UHGDOPMAaLMOHHbIX yKasarensx
"HauwoHarnbHble ctaHaaptsl”. B cryyae nepecmotpa nin oTMEeHbI HacTosWwero craHaapra
cooTBeTCTByoWasi nHgpopmaums byaert ornybnnkoBaHa B MHGOOPMaUMOHHOM yKkasartesne
"HauwnoHanbHble ctaHgapTbl”

1 ObnacTb NpuMeHeHns

HacToawmin ctaHoapT yctaHaBnmeaeT Knaccugmkaumio OrHeynopos - HeMeTannyeckmx
MaTtepuanos OrHeynopHocTblo (2.1) He H1UXe 1580 °C, npenHasHaYeHHbIX 415 UCMOJb30BaHNUS
B arperarax v ycTponcTBax ANs 3almTbl OT BO3OAENCTBUSA TEMNOBON SHEPr UM N arpecCrBHbIX
peareHTOB (ra3oBblX, XUOKUX, TBEPAbIX).

OrHeynopbl NnogpasnensoT Ha OrHeynopHble n3nenns (2.2) n HedpOpPMoBaHHbIE OrHEYNopbl
(2.3).

CTtaHpapT He pacnpoCcTpaHseTCs Ha OrHeyrnopHoe Chipbe.

2 TepMuHbI N onpeneneHns

B HacTosweMm cTaHaapTe NPUMEHEHbI CNeayolwme TEPMUHbI C COOTBETCTBYOWMMY
onpeLeneHnsamMu:

2.1 orHeynopHocTb: CBONCTBO MaTepmana NnpoTUBOCTOSATb, HE pacnnaBnasCb, BO3LENCTBUIO
BbICOKOW TeMnepartypbl.

2.2 orHeynopHoe uspenue (bopMoBaHHble orHeynopbl): OrHeynopsbl, xapakTepuayowmnecs
onpeneneHHoi reomeTpu4ecKon popmon 1 pasmepamu.

2.3 HecpopMoBaHHbIe orHeynopbl: OrHeynopbl, He UMetowWwme onpeaeneHHoOn PopMbI 1
pa3Mepos.

2.4 orHeynopHbIn 6eToH: cM™. 2.33, 2.35 n 2.37.

2.5 Kaxyuwascs nnoTHocTb: OTHOWEHME Macchl Cyxoro matepuana kK obwemy obbemy.

2.6 Tennomn3onsiLMOHHOE orHeynopHoe nagenue: OrHeynopHoe nsgenve obuen
NMOPUCTOCTbI0 45% W Bbllle, NpefHa3HaYeHHOoe 0715 UCNO/Tb30BaHUS B KAYeCcTBe
Tennonsonaumn.



2.7 orHeynopHble BONIOKHUCTble MaTepuanbl: HedpopMoBaHHbIe OrHeymnopbl, COCTosWMne
NPEenMyLECTBEHHO 13 YacTuL B (0OPMe BONIOKHA M NpeHa3Ha4YeHHble A5 UCMONb30BaHUS B
KayecTBe TEeMnnon30sumMm Uan N3roToBNEHNS OFHEYNOPHbIX U3AENWIA.

2.8 oTKpbITas nopucTocTb: OTHOWEHME 06 beMa OTKPbITbIX NOP K 0bweMy 06 beMy matepmana
OrHeynopoB, Bblpa>XeHHOE B NPOLEHTaXx.

2.9 o6was nopuctoctb: OTHOWEHNE CyMMApPHOro 06 beMa OTKPbITbIX U 3aKPbITbIX MOP K
obwemy o6 beMy MmaTepumana, BblpaxXeHHOE B NMPOLIEHTaXx.

2.10 6e306xurosoe orHeynopHoe usgenue: OrHeynopHoe nsagenune, npuobpeTtatowee
3aJaHHble CBOMCTBA Npu TeMNepaType okpyXatowwern cpeab.

2.11 Tepmoo6paboTaHHOe orHeynopHoe nagenue: OrHeynopHoe nsgenve, npuobperatouee
3ahaHHble cBoKcTBa Npu Temnepartype 4o 800 °C.

2.12 060X XeHHOoe (crne4yeHHoe) orHeynopHoe uspenue: OrHeynopHoe nsgenve,
nprobpeTatolee 3aaaHHbIe CBOWCTBA NPW CNeKaHMM B NpoLecce BO3AENCTBNS TEMNepaTypbl
Bbilwe 800 °C.

2.13 nnaBneHonutoe orHeynopHoe nsgenue: OrHeynopHoe nsgenue, Nnoayyaemoe npu
TBEPAEHUN pacnnaea, 3anmMToro B oopMy, Npu ero oxnaxaeHuw.

2.14 cBsi3ka: KOMMNOHEHT OrHEYMnoOpHOA Macchl, COCOOCTBYHOWMIA CBA3bIBAHUIO YACTUL]
OFHEynopHOro Matepuana ¢ Lenbio NpuaaHus orHeynopam 3agaHHbIX CBONCTB.

2.15 HeopraHuyeckas cBsi3ka: CBs3ka HEOPraHMYeckom XMMNYECKON NpUpoabl, NpuaatoLwas
NPOYHOCTb OrHEynopam B pe3yfbTare Koarynsaunm, nepekpuctanimsaumm, rmgparaumm n
JPYrux XMMM4ecknx peakLmin.

2.16 opraHuyeckasi cBsi3ka: CBs3ka OpraHMyeckom XMMN4eckom npupoabl, npuaarowas
NMPOYHOCTb OrHEynopam B pesyfbTaTe NoMMepusaunm, NoIMKoOH4eHCaUMN NN KOKCOBaHWS.
2.17 kokcoBaHue: TepMmnyeckast 06paboTka OrHeynopHbIX U3OENWIA HA OPraHNYeCKOo CBA3KE B
HEOKUCNUTENbHOW cpele ANs yaaneHus NeTy4nx BelWecTBs, B pe3ynbTaTe KoTopor obpasyeTcs
OCTaTOYHbIV Yrnepoa.

2.18 chopmMmoBaHue: [pnagaHne orHeynopHom oOpMOBOYHON Macce 3aJaHHON OOPMbI U
pasMepos.

2.19 nonycyxoe npeccoBaHue: [peccoBaHne Nonycyxoi Nopowkoodbpas3Hom OrHeynopHoOW
0OPMOBOYHON MaccChbl (B TOM YMC/IE U3FOTOBEHHOW U3 NNaBNEHbIX MaTepuanos).

2.20 nnactnyeckoe cpopmoBaHue: dopmMoBaHME NNACTUYHOM OrHEYNOPHON O OPMOBOYHOM
Macchl.

2.21 ropsiuenpeccoBaHHoOe orHeynopHoe nsaenue: OrHeynopHoe nsaenve, n3aroToBneHHoe
N3 OrHeymnopHo OOPMOBOYHO Macchl, NoABEPrHyTOe TepMuyeckoin obpaboTke B npoLecce
npeccoBaHus.

2.22 nntoe orHeynopHoe nsgenue: OrHeynopHoe naaenune, n3aroToBNEHHOE N3 OrHEeYNOPHOM
JoOPMOBOYHO MaCChl, HAXOAAWENCA B XUAKOTEKYYEM COCTOSAHUN, METOO0M LWAMKEPHOrO INTbA
WA NUTbA NOL AaBNIEHNEM.

2.23 BUbpoNuTOE OrHeyrnopHoe nanenve, B Tom ynucne 6etoHHoe: OrHeynopHoe nsnenve,
N3roTOBNIEHHOE M3 OrHEeYNOPHOW (DOPMOBOYHO MaCChbl, B TOM Yncne 6eTOHHON, Noa
BO3LENCTBMEM MEXAHNYECKMX KonebaHwiA.

2.24 nuneHoe orHeynopHoe uspenue: OrHeynopHoe n3genve, 3roToBleHHOe 13
€CTECTBEHHbIX FOPHbIX MOPOA NN NPeABAPUTENBHO U3rOTOBIEHHbIX 6T0KOB C MCNONb30BaHNEM
pexXyLero MHCTpymeHTa.

2.25 TpamboBaHHOe orHeynopHoe usgenue: OrHeynopHoe n3genve, U3aroToBieHHoe 13



OrHeynopHoO OhOPMOBOYHOI MacChl, B TOM Yncne 6€ TOHHOW, Nod BO34EACTBUEM MHOMOKPATHbIX
yZapoB Mo ee NOBEPXHOCTMW.

2.26 nponuTaHHoOe orHeynopHoe nsaenue: OrHeynopHoe n3aenme, Nopbl KOTOPOro
MOMHOCTbIO NN YACTUYHO 3aMOSIHEHbBI PA3/INYHBbIMM OPraHNYeCKMMU NN HEOPraHNYEeCKUMN
BellecTBamMn B pe3yibTaTte NPonuTKM UNn ocaxaeHns n3 razosomn gpassbl.

2.27 rnasypoBaHHoOe orHeynopHoe usgenue: OrHeynopHoe nsgenve, Ha NoOBEPXHOCTb
KOTOPOro HaHeceHa rnasypb.

2.28 KacceTupoBaHHOe orHeyrnopHoe usgenue: OrHeynopHoe nsgenune, 3akto4eHHOEe B
MeTannuyeckyto obolimy (kaccety).

2.29 mexaHn4yecku obpabotaHHoe orHeynopHoe nsgenue: OrHeynopHoe nsgenve,
LONoNHMUTENbHO 06paboTaHHOe abpa3nBHLIM MU PEXYLMM UHCTPYMEHTOM (WM OBaHME,
cBepneHue, opesepoBaHune, BbinnansaHme u ap.).

2.30 orHeynopHbiX NOpoLUOK: HedhopMoOBaHHbIE OrHEYNOpbl ONpPeaeneHHOro 3epPHOBOro
cocTaea, NpefHasHavyeHHble 015 U3roTOBNEHNS OrHEYNOPHbIX N3O eNnin, Macc, CMece,
MepTenen n peMoHTa TennoBbiX arperaTos.

2.31 orHeynopHbIn 3anNoNHUTENb: HeopMoOBaHHbIE OrHeynopbl onpeaeneHHoro 3epHOBOro
cocTaBa, NpeiHasHaYeHHble A5 U3roToBNEHNS BETOHHBIX Macc, CMeceit, MoKpPbITWA.

2.32 OrHeynopHbIN LeMeHT: TOHKOOMUCNEPCHblE HEPOPMOBAaHHbIE OrHEYNOPbI, TBEPAEOWNE
nocne cMeweHns C XngkocCTblo.

2.33 orHeynopHoe 6eToHHOe usnenue: OrHeynopHoe n3nenne, UaroToBNEHHOE U3
OrHeynopHoi 6e TOHHOW Macchl, NpuobpeTatolee 3agaHHble CBOMCTBA B pe3ynbTarte
TBEPLEHWS Npu TeMnepaType oKpyXatowern cpelbl U Harpese.

2.34 orHeynopHasi Macca: He(popMOBaHHbIE OrHEYNopbl, COCTOSAWME U3 OrHEYMOPHbIX
MOPOLLKOB, CBA3KMN 1, B HEOOXOAMMBIX CNyvasx, 4,06aBOK, FOTOBbIE K MCMOJIb30BAHMIO UK
nanbHewen nepepaboTke.

2.35 orHeynopHasi 6etoHHast Macca: OrHeynopHas Macca, cocTosilas 13 3anonHUTenNs,
OFHEYMNopHOro LeMeHTa, XMUIOKOCTH U, B HeobxoaMMbIX cnyyasix, [obaBok, rotoeas K
NCMOJIb30BaHUIO.

2.36 orHeynopHasi cMecb: HedpopmoBaHHbIE OrHEYynopbl, COCTOSAWME U3 OFHEYMOPHbIX
NMOpPOLWKOB, TPebytowme BBEAEHNS CBASKMN.

2.37 orHeynopHasi 6eToHHast cMecb: OrHeynopHasi CMeCb, COCTOSALWASA N3 OrHEYMNOPHbIX
MOPOLIKOB M OrHEYMOPHOr o LeMEHTa, Tpebyiowas BBEAEHNS XNAKOCTU.

2.38 orHeynopHbI MaTepran onsa NoKpbITUN: HedoopMoBaHHbIE OrHEYNnopbl, COCTOSIWNE U3
OrHEeymnopHbIX MOPOLKOB € f0b6aBKkaMun, HAHOCMMbIE B Ka4€CTBE 3alMTHOrO CNOS Ha
OrHEeyrnopHyt0, KepaMnyeckyto UM MeTann4yeckyto NoBEPXHOCTb.

2.39 orHeynopHbin MepTenb: HedpopMoBaHHbIE OrHEYNOPbl, COCTOSAIWNE U3 CMECH
OrHEeymnopHbIX MOPOLKOB 1, NP HeobxoamnmocTn, o6aBok, NpeaHa3Ha4YeHHble AN 3an0HEHUS
LWBOB M CBSA3blBAHMS OrHEYMOPHbIX M3OENUIA B KNaaKe 1 TBepaetowme nocne nobasneHunst Boabl
VNN gPyron XuakoCcTu Npu Temnepartype okpyXarwen cpeibl Uy Harpese.

2.40 orHeynopHbIN KyckoBou nonycpabpukart: HechopMoBaHHbIE KYCKOBbIE OrHEYMOopbl,
Hy>Xatowmecs B 4OMNONHUTENTbHOM U3METTbYEHUM.

2.41 orHeynopHbIN NOPOLUKOBbIN nonychabpukar: OrHeynopHbIi MOPOLWOK, HY X AaI0WNIACS B
TEXHONOrnyeckon obpaboTke.

2.42 pechnokynupyrowas nobaska (aednokynsHr): [loBepxHOCTHO-akTnBHasA nobaska,
npegoTBpawarwas camnaHme MeNKnx YacTuL B OrHEeyrnopHOM macce 1 obecneunsarowas ee



TeKy4yecTb (HanpuMep B WMKEPE UK OrHeyrnopHoii 6eToHHO Macce).

2.43 Tennon3onsiuMoOHHOE BONIOKHMUCTOE OrHeynopHoe usaenue: OrHeynopHoe nsgenve
obuwei nopnctocTbto 45% W Bbllwe, N3roTOBEHHOE N3 BOJIOKOH W NpeaHa3Ha4YeHHoe Ans
NCMNO/Ib30BaHNS B Ka4eCcTBe TEMNNON30NALNN.

3 KnaccnpmnkaumnoHHble NPU3HaKM OrHeyrnopoB

3.1 OrHeynopsbl KnaccuuunpyoT No obw M, cneLmanbHbIM K
crneunanbHbIM OOMNOJIHUTEIbHBIM NPU3HAKaM.

3.1.1 K 06wmm npnsHakam OTHOCAT:

- XIMUKO-MUHEpPasbHbliA COCTAB (MAacCOBYIO O0/0 ONPenenstowero XuMM4eckoro KOMMOHEHTa);
- OTHEYNOpPHOCTb;

- MOPUCTOCTb;

- obnacTb NPUMEHEHMUSI.

3.1.2 K cneumanbHbIM Npu3HakaM OrHeyrnopHbIX N30enui OTHOCAT:

- cnocob Tepmumyeckoin 06paboTku;

- TUM CBA3KY;

- cnocob hopMoBaHMS;

- bopmy 1 pasmepsbl (C y4eTOM Maccehl);

- cnocob [ononHNTEeNbHOM 06paboTku.

3.1.83 K cneumanbHbIM Npu3HakaMm HeOpPMOBaHHbIX OrHEYNOpPOB OTHOCHAT:

- Ha3HayeHwue;

- TUM CBA3KY;

- MaKCMMasnbHbIA pa3mMep 3epeH;

- pn3nyeckoe CoCTOSAHME NP MNOCTAaBKE;

- TEPMUYECKYIO U JOMONHUTENbHYO 06paboTKy, Hanuune nobaBok, TEMNEpPaTYpPHbIE YCIOBUS
TBEPLEHWNS, OCHOBHbIE CNOCODObLI yKNanku, ynnoTHEHNS 1 HAHECEHNS - AN OTAENbHbIX TPYMn
OrHeynopos.

3.1.4 K cneumnanbHbiM SONOMHUTENbHBIM NPU3HaKam OTHOCAT:

- Hanu4ne gedonokynupyolwein nobaeky 1 cnocob yknaaku - oNs orHeynopHblx 6eTOHOB (2.4);

- KaXYLWycs NNOTHOCTb (2.5), MakcMarnbHyo TemnepaTtypy NpUMeHeHus, CTPYKTypy ons
TENNON30NALMNOHHbIX (NErkOBeCHbIX) OrHEeYNOPHbIX U34ennii (2.6) N OrHeynopHbIX BONOKHUCTbIX
matepuanos (2.7).

CneumanbHble ONONHUTENbHbIE NMPU3HAKM YKa3blBAKOT B HOPMATUBHOM JOKyMeHTe (HI) Ha
NPOLYKLNIO.

4 Knaccuiukaums orHeynopos rno odumm rnpmsHakam
4.1 B 3aBUCMMOCTM OT XUMNKO-MUHEPANIbHOr0 COCTara OrHeynopbl NOAPasAensatoT Ha TUMbI 1

rpynnbl B cooTBeTcTBUM ¢ Tabnuuamun 1-10.
Tabnuua 1 - Tunbl 1 rpynnbl OrHEYNOpPOB



Tun orHeynopos "pynna orHeynopos

1 KpemMHezemuctble 3 kBapueBoro (KpEMHE3EMUCTOrO) CTEKNA

JunHacoBble

HuvHacosble ¢ nobaskamu

KBapuesble

2 AntomocmnukaTHble [Monykucnole

LlamoTHbIE

MynnutokpeMHe3eMuncTble

MynnuntoBble

MynnuTokopyHOOBble

M3FHMHO3eMOerMHe3eMMCTOFOCTeKﬂa

3 'nMHo3eMucTble KopyHaosble

KopyHnooBble ¢ nobaBkamu

4 BbicokOMarHeauasnbHble [Mepuknasosble

5 MarHesnanbHocunukaTtHole  ([epuknasoopcTepnToBblie

dopcTepuTtosble

D opCTEPUTOXPOMUTOBBIE

6 MarHe3unanbHownuHenngHole (MepuknasoxpoMmToBble

Xpomutonepuknasosble

XpoMuToBble

ﬂepMKnasomnMHenmuHue

MNeprknasownuHenbHble

lUnnHenbHbIE

7 MarHeananbHon3BecTkoBble |[lepnknason3BecTKOBbIE

nepMKﬂa3OM3BeCTKOmmeCTa6MﬂM3MpOBaHHHe

3BecTkoBOMEpPUKNA30BbIE

8 ' MnHO3eMomn3BECTKOBbIE AntoMnHaTkanbumeBble

9 VaBecTKoBbIE 3BecTkoBblE

10 Xpomucrble KopyHOoxpoMoOKCcHaHbIe
XPOMOKCHMOKOPYHLOBbIE
XpOMOKCHIOHbIEe

11 LlmpkoHUCTbIE OkcnaumpkoHmeBble
bannenentokopyHooBble
LinpkoHoBble

KopyHoOOKCUMALMPKOHMACUIVKATHbIE

KopyHOOXPOMOKCUMALMPKOHMACUIVKATHbIE

nepMKﬂa3OOKCMﬂuMpKOHMMCMﬂMKaTHHe

12 Yrnepooucrble ['padpuTupoBaHHbIE
YronbHble

13 OkcnpoyrnepoauncTole KpemHesemoyrnepoaoncTbie
LLlamoTHOYr nepogmcTble
AnomMoyrnepoaucTble

KopyHookapbuakpeMHuilyrnepogmncTbie

[MepuknasoyrneponucTtbie




LLInnHenbHONEpUKNa30yr nepoancTbIe
MNeprknasownuHenbHOYrnepoamncTble
AnioMonepuknasoyrnepoancTbie
[Neprkna3on3secTKOBOYr N1EPOANCTbIE
3BecTKkoBOYrnepoamncTbie

14 KapbuokpeMHneBble KapbuakpeMHuneBble
KapbuakpeMHuiiconepxalume

15 OkcnpHble OkcuagHble
Kucnopoaconepxauuue

16 beckucnoponHble BeckucnopogHble

Tabnuua 2 - KpeMHeseMncTble orHeynopsl

MaccoBasi nons onpenensowero XMMm4eckoro
['pynna orHeynopos _
KOMMOHeHTa, SiO 2 , %

3 kBapLeBOro (KpeMHe3eMu1cToro)

crekna He meHee 98
JwnHacoBble CB. 93

IuvHacosble ¢ nobaskamu Ot 80 00 93 BKNtOM.
KBapuesble "85 " 93"

MpumeyaHwne - K rpynne "kBapLeBble" OTHOCAT OrHeYnopbl U3 KBAPLMTOB 1 KBAPLIEBbIX NMECKOB.

Tabnuua 3 - ANoMOCUNNKATHBIE U TNMHO3EMUCTbIE OrHEYNopbI

MaccoBsas nons onpenensiowero XmMm4yeckoro

["pynna orHeynopos
Py ynop KOMMOHEHTA, %

Al 2073 SiO 2

Monykncnole Ot 10 no 28 Ot 65 0o 85
llaMOTHbIE Ot 28 go 45 skntou. -
MynnmToKpeMHe3eMUCTbIE Cs.45 " 62" -
MynnuntoBble " e2" 72" -
MynnutoKkopyHAOBble "72 " 95" -
Z|T3eLJ:12HO3eMOerMHe3eMI/ICTOFO OT 40 110 90 BKIOA. ]
KopyHaosble Cs. 95 -
KopyHnoBble ¢ nobaskamm Ot 85 BKNtOM. -
[MpumeyaHus

1 MynnnTokpeMHe3eMUCTble, MyIIMTOBbIE U MY TJINTOKOPYHAOBbLIE FPYMMbl OrHEYNOPOB
OTHOCSAT K BbICOKOT IMHO3EMUCTbIM.

2 OrHeynopbl B aMOPGOHOM (CTEKT000pa3HOM) COCTOSAHUM OTHOCAT K rpynne "n3
rNIMHO3eMOKPEMHEe3eMNCTOro ctekna”.

Tabnuua 4 - BbicokomarHesnanbHble, MarHe3manbHOCUNMKATHbIE U
MarHe3malnbHOWMNMHENNOHblIE OrHEeYnopbl



["pynna orHeynopos MaccoBas nons onpenensiowero XMMM4eckoro KOMMOHEHTa, %

MgO SiO 2 Cr2Q73 Al 2073
lNeprknasoBsblie Ot 85 BKNtOY. |- - -
MepuknaszogopcteputoBble|OT 65 0o 85 Ot 7 BKNtOM. - -
dopcTepUTOBbIE Ot 40 po 65 Ot 20 po 45 ) ]

BKJTHOY. BKJTHOY.
DopCcTEPUTOXPOMUTOBBIE "40 " 60" "15 " 30" 0158015 -

BKJTHOM.
[Meprkna3oxpoMnToBblE Ot 60 BkntoY. |- "4 " 20" -
XpomMuTtonepuknasosble OT1 40 no 60 - " 15" 35" -
XpoMuToBblE MeHee 40 - Cs. 30 -
MepuknasownuHenngHole |OT 50 oo 85 - SKTn?ofo 20 Lo 25 Bkntou.
[MepuknasownuHenbHble Cs. 40 - - Ot5 8055
BKJTHOM.

lWnnHenbHblE Ot20 A0 40 - - "55 " 70 "

BK/THOY.

MNMpumeyaHwne - OrHeynopbl BCEX rPynmn OTHOCSAT K MarHe3manbHbIM.

Tabnuua 5 - MarHesnanbHON3BECTKOBbIE, IMTMHO3EMON3BECTKOBbLIE N N3BECTKOBbLIE OorHeynopbl

Maccosas nons onpeanensrowero XxmMmn4eckoro

["pynna orHeynopos
Py ynop KOMMOHEHTAa, Y%

MgO Al203 |CaO
[Mepukna3on3secTKoBble Ot 50 no 90 - Ot 10 no 45
Mepuknasonasectkosble Ot 35 no 75 Bkntou. |- Ot 15 no 40 skntou.
CTabunnmManpoBaHHble
3BecTkoBOMEpPUKNA30BbIE "10 " 50" - " 45 " 85"
AntoMnHaTKanbumneBble - Cs. 65 Ot 70035
3BecTKoOBbIE - - Ot 85 Bkntou.
[MpumeyaHus

1 MNepuknason3BecTkoBbIe, NEPUKNA30N3BECTKOBbLIE CTAOUNIN3MPOBAHHbIE W
N3BECTKOBOMEPWKIA30Bble OrHEYNopbl OTHOCST K MarHeanasnbHbIM (CM. Tabnuuy 4).
2 [1ns orHeynopoB rpynnbl "Nepuknason3BecTkoBble CTabunnanpoBaHHbIe" COOTHOWEHKE

maccoBblx gonen CaO/SiOZ ponxHo bbiTb cBbIle 2.

Tabnuua 6 - XpoMucTble OrHeynopsi

["pynna orHeynopos MaccoBas nons onpenenstowero XMMM4eckoro KOMMOHEHTa, %
Cr20Q*3 Al 2053

KopyHaooxpomokcuaHblie|OT 5 no 50 Bkntou. Ot 50 1o 90 BKAOM.

XpomokecmakopyHoosbie| " 50 " 90" "10 " 50"

XPpOMOKCHOHbIE Cs. 90 -

Tabnuua 7 - LInpkoHnUCTbIE OrHeynopbl



Maccosas nons onpeanensarowero XxmuMmn4eckoro

["pynna orHeynopos
Py ynop KOMMOHEeHTa, Y%

Zr0 2 sioz |azo3 [MIO 5200
OkcnaumnpkoHmeBble Cs. 85 - - - -

Ot 20 no 85
BapnnenentokopyHOoBble BKTION. - Jo 65 -
LinpkoHoBble Cs. 50 Cs.25 |- - -

. Or15n0050 |[do40 |Ot30 0095

KopyHO00KCMALMPKOHUACUINKATHbIE - -

BKJ11OY. BKJ/IOY. BK/THOY.

N " 15" Ot 10 o

KopyHaooxpomokenaumpkoHuncunukatHole|OT 10 go 50 BKAtOu. 60" - 40 BKITIOY.
[MepuknasookcngumpkoHumcnnukatHole (Lo 30 Ho25 |- SOB -

[MpumeyaHme - [1ng KOpyHOOXPOMOKCUALUMPKOHUACUANKATHBIX OrHEeYNopoB nNpueegeHa cymma
maccoBbix gonen ZrO 2 n SiO2 .

Tabnuua 8 - YrnepoaucTble 1 OKCUA0Yyr nepoanCTble OrHeynopsbl



["pynna orHeynopos

MaccoBas fons onpenensowero XMMnYeckoro KOMMOHEHTa, %

SiO 2

C Al203 SiC MgO CaO
['padouTupoBaHHbIE Cs. 95 - - - - -
YronbHble " 60 - - - - -
KpeMmHesemoyrnepoguctoie o 20 gg - - - -
LlamoTHOYr nepoauncTbie " 40 - Ho 40 - - -
AntomoyrnepoauncTble " 40 - Cs. 40 - - -
KopyHookapbuokpemHumia- | |, 40 i OT 60 10 80 Or5mo15 | )
yrnepoauncTble BK/IHOY.
Mepuknasoyrnepoauctole Or2m040 | - - Ot 60 BkNtOM.|-

BKJTHOY.
lWinnHenbHONepuknaso- "o v a0 |- Ot 40 no 60 ] CB. 30 ]
yrnepogucTble BKJTHOM.
[MepuknasownuHenbHo- CB. 5 i Ce. 30 i " 40 )
yrnepogucTble
Antomonepuknaso- OT12 10040 " 80 ] OT12 00 30
yrnepogucTble BKJTHOY. BKJTHOY.
[Meprkna3on3BeCcTKOBO- "o a0 |- i ) "40 " 90" Cs.
yrnepogucTble 10
WN3BecTkoBoyrnepoanctole | " 2 " 40" |- - - [o 40 " 50

MNpumeyaHus

KOPYHLOYr NEPOAMNCTbIM.

1 AntoMoyr nepoaucTble orHeynopbl ¢ Maccosoi goneit Al 2 O 3 cBbile 60% OTHOCAT K

2 LUI'II/IHeJ'IbHOI'IepI/IKJ'IaBOyFJ'IepO,EI,I/ICTbIe, nepuknasownnHenbHoOyrnepoancTble un
antomMmonepuknasoyrnepogncTblie orHeynopbl OTHOCAT K alltoMOMarHe3mnanbHOYyrepoancTbiM.

Tabnuua 9 - KapbuakpeMHueBble OrHeynopsi

['pynna orHeynopos

MaccoBas nons onpegensdrowero XmmMm4eCckoro KOMrnoHeHTa
SiC, %

KapbuakpeMHunesble

Cs. 70

KapbuokpeMHuiicogepxalume

Ot 15 po 70 BkNHOU.

Tabnuua 10 - OkenaHble, KMcnopoacoaepXxatme n 6eckMcniopoaHble orHeynopbl




MaccoBas nons
["pynna orHeynopos onpenenstowero XuMmn4eckoro
KOMMNOHEHTA, %, HE MeHee

OkcnaHble (BeO, okemabl P33,Y 202 ,Sc 203 ,Sn0 2,

HfO 2 ,ThO 2 ;UO 2 n gp. okcnabl, TBEPAbIE paCcTBOpPLI U 97
CMECM Ha X OCHOBeE)

Kucnopoaconepxauwme (CanoHbl, OKCUHUTPUAbI, 97
oKcukapbuabl n op.)

BeckucnopoaHble (HATpuAbI, 6bopuabl, Kapbuabl, cManuMAabl U
apyrve 6eckncnopoiHble COeANHEHUS, KpOME 50

yrnepoancTbIx)

4.1.1 Knaccudgoukaums orHeynopos no [1]-[4] npuseneHa B npunoxeHun A.

4.1.2 KoHkpeTHOe Ha3BaHne orHeynopos yctaHasnueaoT B HI Ha npooykuuio B COOTBETCTBUN
C HanMeHoBaHueM rpynn. [py1 KOMMNO3NUNOHHOM COCTaBe OrHeYrnopoB Ha NepBoOe MECTO
nomeLlarT HauMeHoBaHue rpynnbl npeobnanarowero KOMNOHEHTA, HanpuMep,
WwaMoTHoKapbuakpeMHmnesble (Npy Npeobnanarowem cogepXaHum WwamoTa).

4.1.3 JononHntenbHoe Ha3BaHWe OrHeyrnopoB N0 XUMNKO-MUHEPabHOMY COCTaBy
yctaHasnueaoT B HI Ha npoaykuuio C y4eTOM Buaa NCXOOHbIX MaTepuasnos 1 TEXHOIOM UK
N3roTOBNEHUS, HaNpUMep, WaMOTHbIE HA OCHOBE Kao/nHa, N3 KBapLueBoro ctekna
6e306XuroBsble.

4.1.4 OrHeynopsbl, U3roTOBMIEHHbIE N3 NPUPOLHOIr0 HEOHOX XEHHOr O ChipbS, HA3bIBAKOT MO
CbIpblO, HANPUMEpP, KBApPLMTOBbIE 3aMNONHUTENN, LONIOMATOBbIE MOPOLIKN.

4.2 B 3aBUCMMOCTN OT OrHEYNOPHOCTW OrHeynopbl MoApa3aenainT Ha
rpynmnbl B COOTBETCTBMN C Tabaunyen 11.

Tabnuua 11

["pynna orHeynopos OrHeynopHoCTb, °C
OrHeynopHbie Ot 1580 oo 1770 Bkntou.
BbicokoorHeynopHbie  |CB. 1770 " 2000 "
Bbicwelt orHeynopHocTtu| " 2000

4.3 B 3aBUCMMOCTM OT MOPUCTOCTN OrHEynopbl NogpasaensoT Ha
rpynnbl B COOTBETCTBUMU C Tabnnuyen 12.

Tabnuua 12



['pynna orHeynopos

MopucTocTb, %

oTkpbITag (2.8) obwas (2.9)
1 Ocob0 NNoTHbIE Lo 3 Bkntou. -
2 BbICOKOMNOTHbIE Cs. 3 no 10 BKNHOM. -
3 MnoTHbIE "10 " 16" -
4 YNNOTHEHHbIE "16 " 20" -
5 CpenHennoTHble "20 " 30" -
6 HnskonnoTHble " 30 MeHee 45

7 BbicokonopucTble

Ot 45 no 75 Bkntou.

8 YnbTpanopucTble

Cs. 75

MpumeyaHwne - OrHeynopsbl rpynn 7, 8 OTHOCAT K TEMNON30NSALUMOHHBIM (1ErKOBECHBIM).

4.4 B 3aBMCMMOCTW OT 06/1aCTV MPUMEHEHUS OrHeynopbl
noapasaensioT cienywumnMm obpasom:

- NS PasNnyHbIX TEMNOBbIX arperaToB (06wWwero HasHayeHus);
- AN onpefeNeHHblX TenoBbIX arperaTtoB U yCTPONCTB.

5 Knaccngpmkaumsa orHeynopHbiX nsgennn no
cneunanbHbIM NpU3Hakam

5.1 Mo cnocoby Tepmmyeckoii 06paboTkn OrHeynopHble U3OeNnNs NoAPa3neNaoT Ha
6e306xuroeble (2.10), TepmoobpaboTaHHble (2.11), 060X XeHHble (2.12) 1 nnaBneHoNUTble

(2.13).
5.2 B 3aBMCUMOCTN OT TUNa CBA3KM (2.14) rpynnbl OrHEYyNnopHbIX U30enui NpuBeaeHbl B
Tabnuue 13.
Tabnuua 13
pynna -
- Twun cBaskun MNpeobnapatowmii NPoLECC CBA3bIBAHMS
n3nenvn
Ha
HeopraHudyeckux|Kepamuyeckas CnekaHue npu Temnepatype csbiwe 800 °C
cesAskax (2.15)
MNnaeBneHonutas TeBepaeHne pacnnasa npu oxnaxgeHum
Peakunv B3anmonencTsmsa ¢ BOOOWN Npu
['mopaBnunyeckas -
Temneparype OKpy>Xatowein cpeabl
Peakuunun B3aMmMoaencTems ¢ pactTsopamu
ochaTtos., XNOPUAOB, CyNbdaToB, WENOYHbIX
Xnmunyeckas ocdd A y (up "
CUNMKATOB NN OpYrux conen npu Temnepatype He
Bbiwe 800 °C
Ha
Yrnepooucras, Monumepusaums, NoNMKOHAEHcaLmns, KOKCoBaHe
OopraHunyeckmx
aneMeHToopraHnyeckas|(2.17)
cesA3kax (2.16)
MpumeyaHwue - MNpun HaNM4YMKM B OrHEYNopHOM N3aennm AByx 1 6onee pas3nuyHbix cBsi3ok B HI
yKasblBaloT npeobnanatoulyto B npoLecce 06pa3oBaHNs CBA3KY.

5.3 B 3aBrcmmocTur 0T cnocoba coopmoBaHus (2.18) orHeynopHble n3genns noapasnensior




cnepyowmm obpasom:

- MONycyxoro npeccosaHus (2.19);

- nnactuyeckoro gpopmosaHus (2.20);

- ropsiyenpeccoBaHHble (2.21);

- nuTble (2.22);

- nnasneHonutble (2.13);

- BUOpPONNThIE, B TOM Yncne 6eToHHble (2.23);

- nuneHble (2.24);

- TpamboBaHHble (2.25).

5.4 B 3aBMCUMOCTN OT POPMbI, Pa3MeEPOB 1N MACCbl OrHEYMNOPHbIE U3Oenus noapasnensoTt
cnepyowmm obpasom:

- NPAAMOYrO/ibHbIE, B TOM YACNE HOpManbHbIA Knpnuy ¢ pasmepamm 230x114x64(65) MM nnu
230x114x76(75) mm;

- paCoHHbIe MPOCTOIA, CNOXHOW 1 0c060 CNOXHOI KOHOUrypaLUmm C y4eTOM rabapuTHbIX
pasMepoB, MacCbl, TONWWHbI NPECCOBaHWS, OPMbIl, HANNYNS 3NIEMEHTOB C/IOXHOCTM (Ma30B.,
WYHTOB, yr Ny6neHWi, CKBO3HbIX OTBEPCTMWIA MOCTOSIHHOIO 1 NEPEMEHHOr0 CeYEeHUIA, HEMPSIMbIX
LBYrpPaHHbIX U MNOCKUX YT NI0B, KPUBONHENHBIX MOBEPXHOCTENM, Yucna rpaHei 6onble Wectn un
T.M.);

- PYNIOHHbIE, INCTOBbIE;

- AIVMHHOMEpPHbIE - ANVHON cBbiwe 450 MM;

- MENKOLWTYYHble - Maccoi He bonee 2 kr;

- 6noyHble - maccom cabilwe 25 ao 1000 Kr BKOY.;

- KpynHobnoyHble maccoi cebilwe 1000 Kr.

5.4.1 [leneHne pacoHHbIX U30ENWIA HA NPOCTble, CNOXHbIE U 0COO0 CMOXHblEe yCTaHaBNMBAIOT B
H.

5.5 B 3aBucuMocTu oT cnocoba AononHUTeNbHOM 06paboTky OrHeynopHble N3aenns
noapasfensioT Ha nponuTaHHble (2.26), rnasdypoBaHHble (2.27), KacceTUpoBaHHble (2.28) n
MexaHunyeckn obpaboTaHHble (2.29).

6 Knaccnpukauma HedpopMoBaHHbLIX OrHeYyrnopoB Mo
cneunanbHbIM NMpU3Hakam

6.1 B 3aBUCUMOCTN OT Ha3Ha4YeHMs rpynnbl HEPOPMOBaHHbLIX OFHEYNOPOB NPMBEAEHbI B
Tabnuue 14.
Tabnuua 14



['pynna orHeynopos HasHauyeHue

OrHeynopHble NOPOLIKK
(2.30) 1 3anonHUTENM
(2.31)

M3rotoBneHne orHeynopHbIX U3Oenuii, Macc, CMecei, MepTenen,
NOKPbITUN

OrHeynopHble LUeMeHTbl  |13roToBneHne 6eToHHbIX n3penuii (2.33), cMeceli, Macc, MOKPbITUIA
(2.32) n MepTtenen

OrHeynopHble Macchbl 1 N3roToBneHue nanenuii, B ToM Yncne 6eTOHHbIX, MOHOMNTHbIX
CMecu, B TOM yucne PYTEPOBOK M NX 3NEMEHTOB, @ TAKXXE PEMOHTOB OrHEYMOPHO
6eTOoHHble (2.34-2.37) Knagkm

HaHeceHune B BUae Cnos, He HeCyLwWwero CTPOUTENbHOW Harpy3ku, Ha
paboyyto NOBEPXHOCTb OrHEYMNOPHO NN METaNnIMYeCKon
KOHCTPYKLWM C Lenbio 3aWnTbl ee 0T U3Hoca

OrHeynopHble MaTepuarnbl
ONs nNoKpbiTHi (2.38)

OrHeynopHble MepTenu y
3anonHeHue WBOB 1 CBA3bIBAHMS OFHEYMNOPHbIX U3OeNuii B Knagke

(2.39)

OrHeynopHble KycKoBbIe U

MOPOLIKOBbIE N3rotosneHune orHeyrnopos

nonygabpukarthbl (2.40,

2.41)

OrHeynopHble N3roTtoBneHue 1ennon3onsumoHHbIX BONOKHUCTbIX N34EeNNA 1
BOJIOKHUCTblEe MaTtepuanbl (PyTepoBOK, yNIOTHEHNE OrHeynopHOM Knaaku 1 3anonHeHne
(2.7) KOMMNEeHCaLUNOHHbIX LWBOB

6.2 B 3aBMCUMOCTU OT TUNa CBA3KN HEOOPMOBAHHbIE OrHEeYnopbl NOAPA3AENAOT MO aHaNorm
c nsgenuamu (cm. Tabnuuy 13).

6.3 B 3aBMCUMOCTUN OT MakCMManbHOro pasmepa 3epHa rpynrbl HeOOPMOBAHHbIX OrHEYNOPOB
npvBeaeHbl B Tabnuue 15.

Tabnuua 15

["pynna orHeynopos MakcrManbHbIin pa3amep 3epHa, MM
Kyckosble Cs. 40

"py603epHUCTbIE 40

KpynHo3epHucTble 10

CpenHesepHUCTble 5

MenkosepHUCTbIE 2

TOHKO3epHUCTbIE 0,5

Mwukpo3epHuCTble 0,09

ToHKoOucnepcHble 0,005

YnbTpaancnepcHbole 0,0001

MprMeyaHme - B kaxgon rpynne nonyckaetcsa CoaepXaHue 3epeH ¢ pasmepamu
nocneayowmx rpynn.

6.4 Mo dounanyeckoMy COCTOSIHMIO NPY NOCTaBke HEPOPMOBAHHbIE OFHEeYNopbl NoaApPa3aensoT
Ha cyxue, Nonycyxue, NNacTUYHble N XNIOKOTEKyYMeE.

6.5 B 3aBUCUMOCTN OT TEPMUNYECKOI 1 OONONHUTENbHOK 06paboTKM OFrHEeYNOPHbIE MOPOLLKMN,
3anonHNTENN, KyckoBble NonydgabpukaTbl nogpasnenstor Ha 6e306xumroeble,
TepMoobpaboTaHHble, 060X XEHHbIE, MNaBNeHble, NPONUTaHHbIE N HEMPOMUTaHHbIE.

6.6 B 3aBMCUMOCTM OT HanNMuMsa NnacTumUMpyowmx 4odaBok N TeMnepaTypHbIX YCNOBUIA
TBEPAEHUS OrHEYrnopHbIe MepTeNn NoapasaensoT cneayowmnm obpasom:



- NNacTMGULUMPOBaHHbIE N HENNACcTUULMPOBAHHbIE;

- BO34YWHOTBEPAEOWME N TEPMOTBEPAEIOWME, YNPOYHAIOWMECS COOTBETCTBEHHO MPU
TemnepaType okpy>xatowei cpeabl 1 NOBbILEHHON TemnepaType.

6.7 OrHeynopHble Macchl 1 CMecu, MaTepmrarnbl 415 NOKPbITUA KNacCMgUUMPYOT MO OCHOBHbLIM
cnocobam yknagku, ynnoTHEHUS U HAHECEHUS (NMTbe, TOPKPeTMpoBaHue, obmaska,
BMOpoynnoTHeHne, TpamboBaHme, NPeccoBaHne, HanblineHne, NeckoMeTHas Habueka).

7 Knaccngumkauma orHeynopos no cneyunasibHbIM
OONONHNTE/IbHbIM MPU3HaKaM

7.1 B 3aBMCUMOCTM OT Hanmuust nedp nokynupytowein nobaeku (2.42) n cnocoboB yKknaakm
OrHeyrnopHble 6 TOHbI NOAPA3AENSAOT CNefyowWwmnM 06pas3om:

- HopManbHble (6e3 e nokynupytowein nobaBkn) 1 fed oKy MPOBaHHbIE (C

ned nokynvpyouwer nob6aBkon);

- BUOpONNThIE, CaMOopacTeKatLlmecs, WTbIkOBaHHbIE, TpaMboBaHHbIE.

B 3aBucumocTun ot maccosor fonv CaO rpynnbl antoMOCUANKATHBIX U FIMHO3EMUCT bIX
OrHeynopHbix 6eTOHOB NpuBeaeHbl B Tabnuue 16.

Tabnuua 16

pynna 6eToHOB Maccosas nonsa CaO, %
BecueMeHTHbIE Jo 0,2 Bkntou.

Y nbTpaHmakouemeHTHbie|Ce. 0,2 " 1,0"
HwunskoueMeHTHble " 1,0 " 25"
CpenHeueMeHTHble " 25

K naccmdomkaums orHeynopHbix 6eToHoB [5] nprBeaeHa B npunoxexHum b.

7.2 TennonsonsiunoHHble (NerkoBecHbIe) OrHeynopbl NoApa3nensioT B 3aBUCUMOCTH OT
KaXyLencs NNoOTHOCTM 1 TeMnepaTtypbl MPUMEHEHNS.

TennonsonsiuMOHHbIE OFHEYMNOPHbIE N3OENUS C BONIOKHUCTOWM CTPYKTYPOI OTHOCHT K
OrHEYMNOpPHbLIM TENNOM30NSLUMOHHBIM BONOKHUCTBIM 3aenvsam (2.43).

K naccmdomkaumst TennomsonsiuMoHHbIX (NerkoBECHbIX) OrHEeYNOPHbIX U34enunii [6] n
TENNOU30NALUMOHHbBIX BOTOKHUCTBIX OrHEYNOPOB [7] NpuBeaeHa B NpunoxexHum B.

[MpnnoxxeHne A

(cnpaBoyHoe)
Knaccudoukaums orHeynopos [1]-[4]

A.1 OrHeynopbl pa3nuyHbix TMNOB [1]-[4] nogpasnensoT Ha rpynnbl B 3aBUCUMOCTU OT
MaCCOBOW L,ONWN ONPELENIOWEro XMMNYECKOoro KomnoHeHTa (Tabnuupbl A.1-A.12).
Tabnuua A.1 - AntomocunmkaTHble orHeynopbi [1]



Tun orHeynopos [Mpynna Maccosas nons onpeuenmoomero

OrHEeynopoB  [XMMMYECKOro KOMMOHEHTA, %

Al 2073 SiO ¢

Bbicokor nMHo3eMucTble HA 98 He meHee 98 -

HA 95 Ot 95 0o 98 -

HA 85 " 85" 95 -

HA 75 "75 " 85 -

HA 65 "65" 75 -

HA 55 " 55" 65 -

HA 45 " 45 " 55 -
llaMOTHbIE FC 40 Ot 40 oo 45 -

FC 35 "35 " 40 -

FC 30 "30 " 35 -
Hwnakor nMHo3emMncTble WaMoTHbIe LE 10 OT 10 10 30 Mehee 85
(nonykucnble)
KpemHesemucTtble SS 85 - Ot 85 no 93
IunHacosble SL 93 - He meHee 93

Tabnuua A.2 - MarHeamanbHble 1 MarHeananbHOM3BECTKOBbIE OrHeynopbl [2]

Tun orHeynopos ['pynna MaccoBas nong onpefensiowero XMMm4eckoro

OrHeynopos KOMMNOHEHTAa, %

MgO CaO, He MeHee

MarHe3unanbHble M 98 He meHee 98 -

M 95 OT1 95 0098 -

M 90 "90 " 95 -

M 85 "85 " 90 -

M 80 "80 " 85 -
MarHeauanbHononommtosble (MD 80 Ot 80 0o 90 10

MD 70 "70 " 80 20

MD 60 "60 " 70 30

MD 50 "50 " 60 40

MD 40 "40 " 50 50
JlonomuntoBble D 40 MeHee 40 50
3BecTKoBbIE L 70 MeHee 30 70

Tabnuua A.3 - [lpyrvue orHeynopsbl, cogepxatme okcua marHms [2]




Twn orHeynopos

[Mpynna

MaccoBas nons onpepgensouwero

OrHEynopoB  |XMMUYECKOro KOMMOHEHTa, %
MgO Cr20Q3% |ZrO 2 SiO 2
MarHesnanbHOWNUHEebHbIe MSp 80 gg MeHee | ] ]
Ot 70 po
MSp 70 80 - ;
" 60 "
MSp 60 20 - - ,
" 50 "
MSp 50 50 ] } ]
" 40 1]
MSp 40 50 - - -
" 30 "
MSp 30 40 ] ] ]
" 20 "
MSp 20 30 - - -
dopcTepnToBblE F 50 ?g MeHee | ) ]
O140 po
F 40 50
MarHe3unanbHOXPOMUTOBbIE MCr 80 goe MeHee | ) ]
Ot 70 no
MCr 70 80
MCr 60 " 60 " 70| - -
MCr 50 " 50 " 60| - -
MCr 40 " 40 " 50 |- - ]
MCr 30 " 30 " 40| - -
XpOMUTOBbIE Cr30 Metree 30 gg MeHee 1. -
MEEFHe3I/Ial'IbHOOKCVI,D,LI,I/IpKO- MZ 90 He meHee | Meree 10 |
HUACUNUKATHbIE 90
Ot 70 oo He meHee
MZ 70 5 ] e ]
MZS 70 " 70 " 90| Ot 500 15 ?e MeHee

Tabnuua A.4 - ANtOMOXPOMOKCUAHbBIE N XPOMOKCUAHbIE OrHeynopsbl [3]




Tvn arHeyniopos Mpynna Maccosas uoim onpenensowero XMMMYecKoro

OrHeyrnopos KOMMOHEHTA, %

Al 20°3 Cr20Q*3

AntomoxpomokcugHble (ACr 90 He meHee 90 Or5m0010

ACr 80 Ot 80 0o 90 "10 " 15

ACr70 "70 " 80 "15 " 30

ACr50 "50 " 70 "30 " 50
XpoMoKkcuaHble Cr50 Ot1 10 no 50 Ot 50 no 90

Cr90 MeHee 10 He meHee 90

Tabnuua A.5 - ANtOMOXPOMOKCUALMPKOHNACUIMKATHBIE OrHeynopbl [3]

["'pynna orHeynopos(Maccosas gons onbe,uen;uomero XVIMI/I‘I-IeCKOI'O KOMMNOHEeHTa, %
Cr2Q3 Al 2053 ZnO 2 +SiO <

ACrZS 10 O1 10 po 25 Ot 20 o 55 Ot 25 go 50

ACrZS 25 " 25 " 40 " 15 " 60 " 10 " 50

ACrZS 40 "40 " 80 " 5" 30 "10 " 30

Tabnuua A.6 - OkCnauNMPKOHNEBBIE U OKCUALMPKOHUACUIMKATHBIE OrHeynopbl [3]

Tun orHeynopos pynna MaccoBas nons onpenensowero XMMmM4yeckoro
OrHeynopos KOMMOHeHTa, %
ZrO 2 Al 2053 SiO =
OKCMOUMPKOHUEBDIE Z95 He meHee 95 . -
Z90 OT1 90 no 95 - -
Z70 70 " 90 - Ot 10 no 25
OkecnpumpkoHuncnnmkaTHole (ZS 60 Ot 60 no 70 - Ot 25 0o 40
ZS 50 "50 " 60 - "30 " 50
ZS 35 " 35 " 50 MeHee 20 " 25 " 50

Tabnuua A.7 - ANtOMOOKCUALMPKOHNACUIMKATHBIE OrHeynopbl [3]

I"pynna orHeynopos(MaccoBas 0ons onpenenstowero XMMMYeckoro KOMNoHeHTa, %
ZrO 2 Al20Q3 SiO 4

AZS 5 Or5p015 Ot 60 0o 95 MeHee 35

AZS 15 "15 " 30 "50 " 80 " 25

AZS 30 " 30 " 40 "30 " 55 " 20

AZS 40 " 40 " 50 "30 " 55 Ot 25 0o 40

Tabnuua A.8 - AntoMoyrnepoamncTble orHeynopsbl [3]




['pynna orHeynopos

MaccoBas nons onpefenstowero XuMnM4eckoro
KOMMOHEHTAa, %

Al 2073 C

AC 90/ He meHee 90 Or1p05
AC 90/5 " 90 "5"10
AC 90/10 " 90 "10" 15
AC 90/15 " 90 "15" 20
AC 90/20 " 90 "20" 25
AC 90/25 " 90 "25" 30
AC 80/1 Ot 80 0o 90 "1"5
AC 80/5 "80 " 90 " 5"10
AC 80/10 "80 " 90 "10" 15
AC 80/15 "80 " 90 "15" 20
AC 80/20 "80 " 90 "20" 25
AC 80/25 "80 " 90 "25" 30
AC 701 "70 " 80 "1"5
AC 70/5 "70 " 80 "5"10
AC 70/10 "70 " 80 "10" 15
AC 70/15 "70 " 80 "15" 20
AC 70/20 "70 " 80 "20" 25
AC 70/25 "70 " 80 "25" 30
AC 60/1 Ot 600070 Otr1po5
AC 60/5 "60 " 70 "5 "10
AC 60/10 "60 " 70 "10" 15
AC 60/15 "60 " 70 "15" 20
AC 60/20 "60 " 70 "20" 25
AC 60/25 "60 " 70 "25" 30
AC 50/1 "50 " 60 "1"5
AC 50/5 "50 " 60 "5"10
AC 50/10 "50 " 60 "10" 15
AC 50/15 "50 " 60 "15" 20
AC 50/20 "50 " 60 "20" 25
AC 50/25 "50 " 60 "25" 30
AC 30/1 "30 " 50 "1"5
AC 30/5 "30 " 50 "5"10
AC 30/10 "30 " 50 "10" 15
AC 30/15 "30 " 50 "15" 20
AC 30/20 "30 " 50 "20" 25
AC 30/25 "30 " 50 "25" 30

Tabnuua A.9 - AntoMmokapburakpeMHuinyr nepoancTble orHeynopsi [3]




"pynna orHeynopos(MaccoBas 0ons onpenenstowero XMMMYeckoro KOMNoHeHTa, %
Al 2073 SiC C
ASC 80/1 He meHee 80 Or 1m0 5 Or 1 no5
ASC 80/5 " 80 "1" 5 " 5"10
ASC 80/10 " 80 "1" 5 "10 " 15
ASC 80/15 " 80 "1" 5 "15 " 20
ASC 80/20 " 80 "1" 5 "20 " 25
ASC 70/5 Ot 70 no 80 " 5"10 "5"10
ASC 70/10 "70 " 80 " 5"10 "10 " 15
ASC 70/15 "70 " 80 " 5"10 "15 " 20
ASC 70/20 "70 " 80 "15 " 10 "20 " 25
ASC 60/1 "60 " 70 "10 " 15 "1" 5
ASC 60/5 "60 " 70 "10 " 15 " 5"10
ASC 60/10 "60 " 70 "10 " 15 "10 " 15
ASC 60/15 "60 " 70 "10 " 15 "15 " 20
ASC 60/20 "60 " 70 "10 " 15 "20 " 25

Tabnuua A.10 - KapbuaokpeMHmeBble orHeynopbi [3]

pynna orHeynopos |MaccoBas [onsi onpeaensiowero XMMMYecKoro KOMMoHeHTa, %
SiC

SiC 99 He meHee 99

SiC 90 Ot 90 o 99

SiC 80 " 80 " 90

SiC 70 "70 " 80

SiC 50 "50 " 70

SiC 30 " 30 " 50

Tabnuua A.11 - Yrnepoamnctble orHeynopsi [3]

["'pynna orHeynopos |Maccosas nons, %

C 3ona
C99 He meHee 99|He 6onee 1
C95 Ot9510099 OT1 gob5
C 90 "90"95 | "5 " 10
C 60/M " 60 " 90 ["10 "40

Tabnuua A.12 - MarHeaunanbHoyr nepoanCTble, MarHe3nanbHOLOIOMUTOYT NEPOAUCTLIE U
[ONIOMUTOYT NePOAUCTbIE OrHeynopsbl [4]



Tun orHeynopos

[Mpynna
OrHeynopos

Maccosas nons onpegenstouero

XUMNYECKOro KOMMNoHeHTa, %

MaccoBas nons
yrnepona, %

MgO Ca0
MarHeaunanbHoyrnepoguctbie (MC 98/7 He meHee 98 |- Or7 0010
MC 98/10 " 908 - "10 " 15
MC 98/15 " 98 - "15 " 20
MC 98/20 " 908 - "20 " 25
MC 98/25 " 98 - "25 " 30
MC 95/7 Ot 9510098 - "7 "10
MC 95/10 "95 " 98 - "10 " 15
MC 95/15 "95 " 98 - "15 " 20
MC 95/20 "95 " 98 - "20 " 25
MC 95/25 "95 " 98 - "25 " 30
MC 90/7 "90 " 95 - "7 "10
MC 90/10 "90 " 95 - "10 " 15
MC 90/15 "90 " 95 - "15 " 20
MC 90/20 "90 " 95 - "20 " 25
MC 90/25 "90 " 95 - "25 " 30
MC 85/7 "85 " 90 - "7 " 10
MC 85/10 "85 " 90 - "10 " 15
MC 85/15 "85 " 90 - "15 " 20
MC 85/20 "85 " 90 - "20 " 25
MC 85/25 "85 " 90 - "25 " 30
MC 80/7 "80 " 85 - "7"10
MC 80/10 "80 " 85 - Ot 10 oo 15
MC 80/15 "80 " 85 - "15 " 20
MC 80/20 "80 " 85 - "20 " 25
MC 80/25 "80 " 85 - "25 " 30
MarHesnanbHoRonoMnTo-  ync a0z lor 801090  |He meree 10 |OT 7 1o 10
yrnepoauncTbie
MDC 80/10 | " 80 " 90 " 10 "10 " 15
MDC 80/15 | " 80 " 90 " 10 "15 " 20
MDC 80/20 | " 80 " 90 " 10 "20 " 25
MDC 80/25 | " 80 " 90 " 10 "25 " 30
MDC 70/7 "70 " 80 He menee 20 "7 " 10
MDC 70/10 | " 70 " 80 " 20 "10 " 15
MDC 70/15 | " 70 " 80 " 20 "15 " 20
MDC 70/20 | " 70 " 80 " 20 "20 " 25
MDC 70/25 | " 70 " 80 " 20 "25 " 30
MDC 60/7 "e0 " 70 " 30 "7 " 10
MDC 60/10 | " 60 " 70 " 30 "10 " 15
MDC 60/15 | " 60 " 70 " 30 "15 " 20
MDC 60/20 | " 60 " 70 " 30 "20 " 25
MDC 6025 | " 60 " 70 " 30 "25 " 30




MDC 50/7 "50 " 60 " 40 "7 " 10
MDC 50/10 | " 50 " 60 " 40 "10 " 15
MDC 50/15 | " 50 " 60 " 40 "15 " 20
MDC 50/20 | " 50 " 60 " 40 " 20 " 25
MDC 50/25 | " 50 " 60 " 40 " 25" 30
MDC 40/7 " 40 " 50 " 50 " 7" 10
MDC 40/10 | " 40 " 50 " 50 " 10 " 15
MDC 40/15 | " 40 " 50 " 50 "15 " 20
MDC 40/20 | " 40 " 50 " 50 "20 " 25
MDC 40/25 | " 40 " 50 " 50 " 25" 30
HonomutoyrnepogucTblie DC 40/7 MeHnee 40 He meHee 50 |OT 7 0o 10
DC 40/10 |" 40 " 50 " 10 " 15
DC 40/15 [|" 40 " 50 "15 " 20
DC 40/20 [" 40 "50 "20 " 25
DC 40/25 |" 40 " 50 " 25" 30

[Tprno>xxeHue b

(cnpaBoyHoOE)

5.1 B 3aBMCUMOCTM OT NIOTHOCTM OFHEYNOPHble 6ETOHBI KNnaccuguuMpytoT Ha NnoTHble (DC) un
nsonupytowwme (IC).

B.1.1 Mo Hanuuuio ped nokynupytolei [obaBky NNOTHbIE OrHEYNopHbIe 6ETOHbI
noapasnensioT cnenyowmm obpasom:

- nedpnokynuposaHHble (DCC) n HopmanbHble (RCC);

- Bnbponutble (VIB), camopactekatowmecs (SELF), wtbikoBaHHble, TpamboBaHHble (HELP).

5.2 B 3aBrcumocTu 0T cogepxanus maccosoin nonn CaO rpynnbl antoMOCUINKATHbIX
OrHeynopHbix 6eTOHOB NpuBeaeHsbl B Tabnuue b.1.

Tabnuua B.1

"pynna 6eToHOB MaccoBas nons Ca0, %|0O6o3HayeHme rpynnb
becueMeHTHble Ot 0,2 BKNtOY. NCC
YnbTpaHnskouemeHTHble|CB. 0,2 o 1,0 Bkntoy. |ULCC
Hwn3koueMeHTHble "1,0" 25" LCC
CpenHeueMeHTHble Cs.2,5 MCC

[Tpnno>xxeHue B

(cnpaBoyHoE)
Knaccudgukaums TennonsonsaumoHHbIX OrHeynopos [6], [7]

B.1 Knaccugomkaums 1ennomsonsaumoHHbIX OrHeynopoBs npueeneHa B Tabnuuax B.1 n B.2.
Tabnuua B.1 - TennonsonsaumnoHHbIe (NerkoBeCHbIE) OrHeyrnopHbie n3aenus [6]



Mpynna |TemnepaTypa, npu KOTOPOI OCTAaTOYHOE n3MeHeHue |Kaxylasics n1oTHOCTb
N3oenuin [pasMepos He npesblwaeT 2%, °C n3genui, r/cm 3 . He 6onee
085 850 0,55
090 900 0,60
095 950 0,65
100 1000 0,65
105 1050 0,65
110 1100 0,70
115 1150 0,70
120 1200 0,70
125 1250 0,75
130 1300 0,80
135 1350 0,85
140 1400 0,90
145 1450 -
150 1500 0,95
155 1550 -
160 1600 1,15
165 1650 -
170 1700 1,35
180 1800 1,60

Tabnuua B.2 - TennonsonsaumoHHble BONOKHUCTbIE OrHeynopsl [7]



Mpynna Temnepartypa, °C
085 850
090 900
095 950
100 1000
105 1050
110 1100
115 1150
120 1200
125 1250
130 1300
135 1350
140 1400
145 1450
150 1500
155 1550
160 1600
165 1650
170 1700
175 1750

MpumeyaHue - B rpade "Temnepatypa, °C" npuBeneHa Temneparypa, npu KOTOpPou
OCTaTOYHOE U3MEHEHME Pa3MepoB He npesblwaeT 2% (A5 NNacTUH N OAaCOHHbIX AeTanen) u
4% (pns MaToB, BONOKa, BaTbl 1 Bymarm).

bubnuorpadus

[1]BS EN 12475-

KﬂaCCVICpI/IKaLI,I/IFI MJOTHbBIX OrHEYMNOPHbIX n3genvin. AnoMoCcUNMKaTHbIE

98, yactb 1 n3nenus

[2] BS EN 12475- |Knaccuukaumsi NNOTHbIX OrHEeYynopHbIX nagenuin. OCHOBHble N34enus ¢
98, yactb 2 coLep>XaHneM OCTaTo4YHOro yrnepona MmeHee 7%

[3]DIN EN 12475- Knaccnumkaums nnoTHbIX OrHEeYynopHbIx n3genuin. CneunanbHble N3nenms
99, yacTb 4

[4] BS EN 12475- |Knaccuumkaums NNOTHbIX OrHEeYynopHbIX nagenuin. OCHOBHble N34enus ¢
98, yacTb 3 cofep>XaHMeM ocTaToyHoro yrnepona ot 7% no 30%

[5]DD ENV1402- HedoopmoBaHHble orHeynopbl. BBeneHve n onpeneneHns

95, 4acTb 1

[6]1BS EN 1094-99,
yacTb 2

Tennon3onaumoHHble OorHeynopobl. Knaccmcpleame n3genunn

[7]1DIN V ENV
1094-98, yacTtb 3

TennonsonaunoHHas orHeynopHas npoaykums. Knaccndpukaums
NPOAYKLMUN N3 KEPAMUYECKMX BONIOKOH
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