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HALUWOHANbHBIN CTAHALAPT POCCUNCKOW SGEALEPALUMN

LLEMEHT OBLLECTPOUTE/IbHbIN
TexHunyeckue ycnosus

Common cement. Specifications

Jata eBegeHns — 2017—05—01

1 O6nacTb NpMMEHeHUs

HacToswwii ctaHgapT ycTaHaBimBaeT TeXHUYeckme TpeboBaHnsa Ansa 27 pasfivyHbIX BUA0B 0bLecTpo-
UTENbHbIX LLEMEHTOB, CEMU BU0B 06LLECTPOUTENBHbIX LLEMEHTOB C BbICOKOI CyNbdaTOCTONKOCTbIO, TPEX BU-
[0B LWNaKonopTiaHLueMeHTa C HU3KOW HayasibHOW NPOYHOCTBLIO M ABYX BMAOB LWMAKoNopTAaHALEeMEHTOB C
HN3KOW HaYasIbHOM MPOYHOCTbLIO U BbICOKOI Cy/Nb(paToOCTOMKOCTbIO. U X KOMMNOHEHTOB. OnpegenexHne Kaxaoro
BMa LeMeHTa BK/IOYaeT B cebs nponopuum, B KOTOPbIX AO/DKHbI CMELUMBATLCHA KOMMOHEHTHI, A1 U3roTOB-
NeHVsA JaHHbIX BUAOB LLEMEHTOB C [eBATbI0 Knaccamy NPoYHOCTU. HacToawwmii cTaHfapT BKAYaeT B cebs
TpeboBaHNA K KOMMNOHEHTaM LieMEHTOB, K MeXaHW4YeckuM, (hU3NYEeCcKUM 1 XMMUYECKUM CBOWCTBaM, a Takke
ycTaHaB/IMBaET KPUTEPUM COOTBETCTBUS CBOMCTB LileMEHTa M OTHOCSALLMECS K HUM NpaBuna n TpeboBaHus K
[0NrOBEYHOCTN.

2 HopmaTtunBHbIe CCbISIKA

B HacToAwem cTaHfapTe UCnosib30BaHbl HOPMAaTVBHbIE CCbISIKM Ha CredyioLine CTaHAapTbl:

EN 196-1:2005, Methods of testing cement — Part 1. Determination of strength (MeTogbl ncnbiTaHwi
uemeHTa. Yactb 1. OnpegeneHne npovyHOCTH)

EN 196-2:2013. Methods of testing cement — Part 2: Chemical analysis of cement (MeToAb! ncnbiTaHuii
uemeHTa. Yactb 2. XMMUYeckuii aHanus LemMeHTa)

EN 196-3:2008. Methods of testing cement — Part 3. Determination of setting times and soundness
(MeTogbl ucnbiTaHnii LemeHTa. Yacte 3. OnpejeneHve CPOKOB CXBaTblBAHWA Y PaBHOMEPHOCTN M3MEHEHUsS
o6bema)

EN 196-5:2011. Methods of testing cement — Part 5: Pozzolanity test forpozzolanic cement (MeTozbl
ucnbiTaHnii LemenTa. Yactb 5. OnpegeneHne rugpasnnyeckoin akTMBHOCTH NyLLLOAHOBbIX LEMEHTOB)

EN 196-6:2010, Methods of testing cement — Part 6: Determination of fineness (MeTogp! ucnbiTaHWi
LemeHTa. YacTtb 6. OnpegesieHne TOHKOCTH NoMona)

EN 196-7:2007, Methods of testing cement — Part 7: Methods of taking and preparing samples of
cement (MeToAbl UCMbITaHWIA LeMeHTa. YacTb 7. MeToabl 0T60pa 1 NOArOTOBKM NPO6 LEeMEHTA)

EN 196-8:2010, Methods of testing cement — Part 8: Heat of hydration — Solution methods (MeTogabl
ucnbiTaHnii LemenTa. Yactb 8. OnpegeneHvie TennoTel rugparaumn. MeTos pacTBopeHus)

EN 196-9:2010. Methods of testing cement — Part 9: Heat of hydration — Semi-adiabatic method (Me-
ToAbl UCMbITAHWIA LeMeHTa. YacTb 9. Tennota rugpatauum. OnpegeneHve TennoTel rugpatauuun. Monyaava-
6atuyecknii MeTog)

EN 197-2:2000' > Cement — Part 2: Conformity evalytion (LlemeHT. YacTb 2. OueHka COOTBETCTBUSA)

‘'m OTMeHeH. [JeiictByeT EN 197-2:2014.

M3paHue oduymansHoe
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EN 451-1:2003. Method of testing fly ash — Part 1: Determination of free calcium oxide content (MeTtopg
ncnbiTaHnsa 307bl yHoca. YacTb 1. Onpefenexne cogepxaHusa cBoO60AHOM0 okcuaa kanbLms)

EN 933-9:2013. Tests for geometrical properties of aggregates — Part 9: Assesment of fines —
Methylene blue test (MeTogbl onpeaeneHns reoMeTpUYeCKMX nokasateneli 3anonHuteneit. Yactb 9. OueHka
TOHKMX hpakumii. MeTos MeTUIEHOBOIO CMHErO)

EN 13639:2002. Determination of total carbon in limestone (OnpegeneHne cogepxaHusi OpraHMYecKoro
yrnepoga B U3BECTHSKE)

ISO 9277:2010. Determination of the specific surface area of solid by gas absorption — BET method
(Onpepgenexne yaenbHON NOBEPXHOCTY TBEPAbIX YaCTULL, MyTeM rasoBoi agcopbuun, ¢ UCNoMb30BaHNeM Me-
Tog4a B3T)

1ISO 9286:1997, Abrasive grains and crude — Chemical analysis of silicon carbide (A6pa3uBHble 3epHa
n abpasvBHasa nopoga. XvMM4eckunii aHanm3 kapbuga KpemHus)

3 TepMuHbI 1 onpeaeneHns

3.1 peakynmoHHOCNOCOGHbIN okeung kanbumsa (CaO): [lons okcnpa kanbuus, KoTopas npu 0OblYHbIX
YCNOBUSIX TBEPAEHNSA MOXET 06pa3oBbIBaTb rMAPOCUANKAT NN TMAPOATIOMUHAT KanbLus.

NMpumevyaHne — Ons onpegenexnsa gaHHoi yactn CaO n3 obwero cogepxanus CaO (cm. EH 196-2) BbiunTatoT
TO KO/INYeCTBO, KOTOPOEe paccyMTbiBAeTCS Ha OCHOBE onpejesieHHoro cogepxanus C02 (cm. EH 196-2) kak kap6oHat
kanbuus (CaCO»3). a Takke Ty YacTb, KOTOpas Ha OCHOBAHWM U3MEPEHHOro cofepxaHns cynbgata (cm. EH 196-2) pac-
cyMTbIBaeTCa Kak CynbdaT kanbLus, 3a BblueToM S 03, CBA3aHHOTO Liesovamm.

3.2 peakuMOHHOCNOCO6HbIN Anokcug kpemHusa (Si02): HacTb okcufa KpemHusi, kotopas octaeTcs
nocne o6paboTKM CONAHON KUCMOTON, HO NEPEXOAUT B PacTBOP NpW MOcnefylolWwem KUNAYeHun B pacTBope
KOH.

MpumeyaHne — PeakUyMoHHOCNOCOGHYIO YacTb Si02 onpeaensioT BblYMTaHNeM U3 obuiero konmyectea Si02
ocTatka, HepacTtBopumMoro B HCI n KOH (cm. EH 196-2). 06a 3HaueHns B nepecyeTe Ha Cyxoe BeLecTBO.

3.3 ocHOBHas cocTaBHas 4acTb: CneuumanbHO BbiGpaHHOE HeopraHuyeckoe BeLLeCcTBO, MaccoBast
0N KOTOPOro coctasnseT 6osee 5 % CymMMapHOro cofiepxaHns BCeX OCHOBHbIX M BCNOMOraTe lbHbIX KOMMO-
HEHTOB.

3.4 BcnomoraTenbHbIi KOMNOHEHT: CneunanbHO BbIGpaHHOE HeopraHuyeckoe BeLLecTBO, MaccoBast
0N KOTOPOro coctassnseT He 6onee 5 % o6Lyeli Maccbl BCeX OCHOBHbIX 1 BCMOMOraTe/lbHbIX KOMMOHEHTOB.

3.5 06w ecTponTeNbHbIA LeMeHT: OauH 13 27 NpoaykToB (CM. Tabnuuy 1) cemeiicTBa o6l ecTpou-
TeNbHbIX LLEMEHTOB.

3.6 Knacc NpoYHOCTKM LomeHTa: Knacc no npoyHoOCTW Ha cxatue.

3.7 BHYTpPEHHUE KOHTPOJ/IbHble UCMbITAHUA: MOCTOAHHbIE UCMLITAHUA PA30BbLIX NPOG, KOTOPblE OTOU-
palTCcs N3roToBMTENIEM B MECTax OTIPY3KM LieMeHTa Wan co cknaga.

3.8 nepuog KoHTpons: Meprof NPOU3BOACTBA W OTIPY3KW, YCTAHOB/IEHHbIN A1 OLEHKN pe3y/bTaToB
BHYTP13aBOACKOrO KOHTPO/IA.

3.9 xapakTepucTtnyeckoe 3HavyeHue: 3HayeHne TpebyeMoro nokasaTens, 3a npegenamy KOToporo f0-
nyckaeTcs yctaHoBfeHHas fonsa (PK) BCex 3HauyeHuii reHepasibHOl COBOKYMHOCTU.

3.10 3aaHHOE XapakTepucTuyeckoe 3Ha4YeHne: XapakrepuctTmyeckoe 3Ha4YeHne MexaHmyeckoro, ou-
3M4ECKOro UM XMMUYECKoro nokasaTens, KOTOpoe He A0/HKHO NPEBbILATLCA NPU BEPXHEN rpaHnLe 1 fOMKHO
KaK MUHUMYM AOCTUraTbCS NPU HUXKHEN rpaHuue.

3.11 npefenbHble 3HAYEHUA AN1A e 4UHUYHBIX Pe3ynbTaToB: 3HaYeHne MexaHm4yeckoro, u3nyYecko-
ro UM XMMWYECKOro NnokasaTtens, BEPXHASA rpaHMLa KOTOPOro He MOXET NpeBbIWaTbCA HU OAHUM €ANHUYHbBIM
pe3ynbTatoM, a Npu HKHEN rpaHule nokasatens HU O4UH eAVHWYHbIA pe3ynbTaT He JO/DKEH ObiTb Huke
YCTaHOB/IEHHOTO 3HAYEHUS.

3.12 BepOATHOCTb NPMEMKUN: BepOATHOCTb NPUEMKYM LieMEHTa C XapakTepyuCTUYECKUM 3HaYeHeM, ne-
Xawmm 3a npegenamv TpebyemMbix XxapakTepucTUYecknx 3HavyeHnii npyu NPUHATOM nnaHe ot6opa npob.

3.13 nnaH ot6opa nNpo6: OnpefeneHHbIli NPUEMOYHLIA NNaH, B KOTOPOM 3ajaHbl NPUMeHsieMble (CTa-
TUCTMYecKne) pasmepbl NPo6bl, NPOLEHTUIL PK 1 gonycTuMas BeposaTHOCTb npuemku CR.

3.14 pa3oBas npoba: Npoba, 06Lem KOTOPOI AocTaTO4EH AN MPEeAYCMOTPEHHbIX UCTbITAHUIA, 0TOUpa-
emasl B onpejenieHHoe BpeMs B O4HOM ¥ TOM e MecCTe 1 COCTOosILasa U3 O4HON UM HECKOSIbKUX Henocpes-
CTBEHHO CreAyloLwux oAHa 3a Apyroli pa3osbix Npob.
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MpumevyaHne — Cm. EH 196-7.

3.15 TonnoTta rugpatauyuum: KonmyecTBo Tenna, KOTOpOe BbiAenseTcs Npu ruaparauuy LemeHTta 3a
onpefeneHHoe Bpems.

3.16 LeMeHT 06L,0CTPOUTE bHBIN C HA3KOI TennoToll ruagpatauun: LieMeHT o6LLero HasHauyeHus ¢
orpaHu4eHHoli TennoTol rmagparayum.

3.17 ueMeHT 06L,EecTPOUTE NbHbIN C BbICOKOW cynbgaTocTolikocTbio: LieMeHT obuiero HasHaue-
HUS1. KOTOPbI yA0BNEeTBOPSAET TPE6OBAHMSAM MO CybATOCTONKOCTU.

3.18 wnakonopTnaHALeMeHT C HU3KMMU HavyaNbHOW NPOYHOCTLIO M TenaoTol rugpatauun: LWna-
KonopTnaHALEMEHT C HU3KOM HavyanbHOW NPOYHOCTLIO 1 OFrPaHUYEHHON TENOTON rapaTaLuu.

3.19 WwnakonopTAaHALEMEHT C HU3KMMU HayasllbHON NMPOYHOCTbLIO U BbICOKOW CynbaTocToliko-
CTbto: LLinakonopTnaHALEMEHT C H13KOI HayasibHO MPOYHOCTBIO, KOTOPBLIV yA0BNETBOPAET TPE6OBAHUAM MO
Cy/bpaToCTORKOCTH.

4 LlemeHT

LieMeHT — ruapaBnmyeckoe Bsxyllee, T. €. TOHKOMOJIOTbI HeopraHnyeckuii MmaTepuars, KoTopblil B cMe-
Cun C BOJoli 06pasyeT LLleMeHTHOoe TecTo, KOTOpoe BCeACTBMe rapaTtauuy cxsaTbiBaeTca v TBepAeeT v nocne
3aTBepAeBaHns, B TOM Yncne nog BoAoNW, ocTaeTcs TBEPAbIM M YCTOWUMBLIM MO 06BEMY.

LiemeHT, oTBeyatoLLmii Tpe6oBaHUSIM HACcTOSLLEro cTaHAapTa, 0603HavYaemblit kak CEM-LemenT. npu co-
OTBETCTBYIOLLIEN [03MPOBKE 1 CMELLMBaHNN C TBEPAbIM 3anosiHuTeNneM 1 Bofol obpasyeTt 6eToH uim pacTeop,
KOTOPBbIA AO/MKEH AOCTATOYHO A0/IT0 COXPaHATb YA060yKNaabiBaeMoCTb. Yepes onpefesieHHoe BpeMs 40CTu-
raTb 3ajaHHO NPOYHOCTU W ANIMTENbHOE BPEMS COXPaHATb NOCTOSIHCTBO 06bema.

fmapasBnuyeckoe TBepAeHNe NopTnaHiLeMeHTa OCHOBaHO MPenMMyLLeCTBEHHO Ha rugpartaumn KanbLuu-
€BbIX CU/IMKATOB, HO ApYyrMe XMMUYeckne COefUHEHUs, HanpuMep aslloMUHaThl, TaKkke MOryT yyacTBOBaTb B
TBepAeHun. Maccosas [0/19 peakLoHHOCNOCO6HOro okeuga kanbumsa (CaO) n peakLMOHHOCNOCO6HOIO OKCK-
na kpemHusa (Si02) B CEM-uemeHTe, onpegeneHHasa no EH 196-2. gonxHa 6b6iTb MUHUMYM 50 %.

5 CocraBrnsowme KOMMNOHeEHTbI

5.1 O6uwme NonoxeHus

TpeboBaHUsA K KOMMNOHEHTaM, yCTaHOBNEHHble B 5.2—5.5, f0/MKHbI 6bITb NOATBEPXAEHBI UCMbITAHUAMN
no mMetofam, NpMBeAEeHHbIM B CTaHAAPTax Ha MeToAbl UCNbITaHWI, eCIM He yKa3aHo MHOoe.

5.2 OCHOBHbI€ KOMMOHEHTHI

5.2.1 MopTnaHALOMEHTHbIR knuHkep (K)

MopTnaHAueMEeHTHbIV KIUHKEP MPOW3BOAAT CnekaHWeM CbipbeBOl CMeCU TOYHO YCTaHOBJ/IEHHOMO CO-
cTaBa (CbIpbeBO MyKW, BNAXHON CbIpbEBON MacChbl WM CbipbeBOrO LWama). CbipbeBas CMeCb COAEePXUT
3/1EMEHTLI, KOTOpble 06bIYHO 3ajatT Kak okcnabl — CaO. Si02, Al20 3, Fe20 3. a Takke HebOoNbLIOEe KOAU-
4eCTBO ApYyrux sewecTs. CbipbeBas Myka, BNnaxHas CbipbeBas Macca Wan wWnaMm A0/KHbl ObITb TLATeNTbHO
n3MesibYeHbl U nepemellaHbl 40 MOJIHON roMoreHmsasuum.

MopTnaHAueMEHTHbIV KNMHKEP — rMapaBAnyecknii BAXyLLMIA MaTepuan, OCHOBHbIMK ha3aMun KOTOporo
MUHUMYM Ha 2Y3 ABnstoTCA cunukatbl kanbums (3Ca0 Si02u 2Ca0 Si02). Apyrumu hasamu KInHkepa aBns-
toTCA hasbl, cogepxallne astoMUHWUIA, Xeneso n gpyrue coeguHeHns. CooTHoweHne macc CaO/Si02 gomkHO
6bITb He MeHee 2.0. Maccosas fonsa okcuga marHna MgO He gomkHa npesbiwartb 5.0 %.

MopTnaHAueMeHTHbIV KAMHKEP, KOTOPbI MPUMEHSIIOT Npu Npou3BoACTBe nopTnaHauemeHta (CEM 1) ¢
BbICOKOI CynbhaToCTOWKOCTbI0 1 nyuuonanosoro uemeHta (CEM 1V) ¢ BbicOKoI CynbaTtoCTOWKOCTbIO. A0S1-
X€eH [0NOMHNUTENBHO YAO0BNETBOPATL TPEOOBAHUAM MO COAEPXKAHUIO B KNIMHKEPE TPEeXKaibLMeBOoro atoMmHa-
Ta C3A. CopepxaHune C3A B KIMHKepe OonpefensatT no crefyowemMy ypaBHEHUIO

C3A=265A- 1.69F @)

roe A — maccoBas [0 okenza antoMuHna (A120 3) B KMHKepe B NpoLeHTax, onpegeneHHas no EH 196-2;
F — maccoBas gonsa okcuga xenesa (Fe2Q3) B KNMHKepe B nNpoueHTax, onpegeneHHas no EH 196-2.
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MpumeuyaHne — BO3MOXHO Npu pacyeTe NoOsy4ynuTCa oTpuLaTesibHoe 3HayeHue cogepxaHua C3A B KNMHKepe.
B aToM cnyuyae ykasbiBaloT 3HaueHune 0 %. MeTof onpegeneHus cogepxaHns CMNA B KNMHKepe NyTeM aHanusa npoobbl
LeMeHTa B HacTosllee BpeMs paspabaTbiBaetcs B CEN/TC 51. [lo pa3paboTku aToro metoga cogepxanue C3A cnegyet
onpeaensiTb HENOCPeCTBEHHO B K/NHKepe. B oTAenbHbIX cryvyasx gonyckaeTca onpegeneHune cogepxaHus C3A no xu-
Munyeckomy coctaBy uemeHTa (CEM ). MuHumanbHaa yactota KOHTPOASA U NPYMEHeHne Apyrnx MeTofoB AN NpsMoro
UK KocBeHHoro onpeaeneHnst C3A f0/xHbl 6bITb yKa3aHbl B NpaBuiax 3aBOACKOr0 KOHTPOA Npoaykuum (cm. EH 197-2).
O6blYHan yactoTa KOHTPOA — fBa pas3a B Mecsl,

MopTnaHALEMEHT C BbICOKOW CyNb(aTOCTOWKOCTbI M NyLLOMAHOBbIA LEMEHT C BbICOKOW cynbgarto-
CTOWKOCTbIO NPOU3BOAAT W3 KNIMHKEPA, B KOTOPOM cofepxaHne C3A He A0MXKHO NpeBbIWAaTh cnejyllime 3Ha-
yeHunsa:

- ANA CEM | 0%, 3% wnu 5 % cooTBETCTBEHHO (CM. 6.2),
- N8 CEM IV/AN CEM IV/B...coiiiiiiiiiie e 9 %.

5.2.2 F'paHyNnMpoBaHHbIi fOMEHHbI wWwak (S)

[paHynMpoBaHHbIVi AOMEHHbIV WAk nonyvyalT ObICTPbIM OXNaXAeHWeM LUIakoBOro pacnsiasa CooT-
BETCTBYIOLLLEIO COCTaBa, KOTOPbI 06pasyeTcs Npu NnaBKe Xene3Hol pyabl B LOMEHHOW neun. OH cogepxuTt
CTekN006pa3Ho 3aTBepAEBLUMIA WNak MUHUMYM 2/3 N0 Macce 1 Npu COOTBETCTBYIOLLMX YCI0BUAX NPOABASET
rmgpaBnnyeckme CBOMCTBA.

[paHyNMpoBaHHbI/ JOMEHHbIN Wnak fo/mKeH cocToAaTk U3 CaO. MaO u Si02 MuHUMYM Ha 2/3 no macco-
BbIM fonsM. OcTanbHoe — okcug antoMuunsa A120 3 n HebonbLLIOEe KONNYECTBO APYrMX coeAnHeHunid. Macco-
BOoe OTHoweHne (CaO + MgO)/Si02 go/mKHO 6bITh Bbiwe 1.0.

5.2.3 Nyyuonaxsl (P, Q)

5.2.3.1 O6WMo NonoxeHus

MyuuonaHa sABNsSETCA NPUPOAHBIM BELLECTBOM C KPEMHE3EMUCTbIM UM anioMOCUIVKATHBIM COCTaBOM
Unn KoMbGuHauuein n3 HUX. XoTa 30Ma-yHoC, MUKPOKpeMHe3eM NPOosIBASIOT NyLL0NaHuyeckne CBONCTBA, OHW
onucaHbl B APYrnx nyHkrax (cMm. 5.2.4 n 5.2.7).

MyuuonaHbl Npy 3aTBOPEHWM BOAON CaMOCTOATENIbHO He TBEPAENOT, HO TOHKOM3MEsIbYEHHbIC B BOAE
nnu 6e3 Hee pearvpytoT nNpy 06bIYHON TeMNepaType C pacTBOPEHHbIM B BOAE rMapokcuaom kanbuus CafOH”
Cc obpa3oBaHMeM CUIVKATOB W a/IloMUHATOB KanbUuA. [laHHble coefuHeHus nofobHbI obpasyowmmca npu
TBEPAEHUUN TrApaBAMyecknx selecTs. MyLLonaHbl COCTOAT B OCHOBHOM U3 peakLOHHOCNOCO6HbIX AnoKeuaa
KpeMHusa Si02 n okcnaa anomuHusa Al20 3. OcTaTtok COCTaBAT TpexsaneHTHoe xeneso (Fe20 3) u apyrue
okcuibl. Maccosas 015 peakLMOHHOCNOCO6HOro okcrnaa kanbumnsa CaO He BAUSET Ha NpoLecc TBEPAEHMS.
MaccoBasi 40151 peakyMOHHOCNOCOGHOro Anokcuaa kpeMHmsa Si02 gomkHa cocTaBnsATb He MeHee 25 %.

MyyuonaHsl AO/MKHBI ObITb COOTBETCTBYOLUM 06pa3oM NOArOTOB/EHDI, T. €. noc/ie A06blYN TOMOreHu-
31pOBaHbI, BbICYLUEHbI UM 0BOXKEHbI U U3ME/bYeHbl B 3aBUCMMOCTY OT NepBOHaYasIbHOTO COCTOAHMSA Npu
rnocraBke.

5.2.3.2 MpupogHble nyuuonaHsl (P)

MpupogHbie nyLuonaHbl — BeLLeCTBa BY/IKAHUYECKOTO WM 0Ca[04YHOIO NMPOUCXOXAEHUSA COOTBETCTBY-
IOLL,Ero XMMUKO-MUHEepanornyeckoro coctasa, KoTopble AO/HKHbI COOTBEeTCTBOBaTh 5.2.3.1.

5.2.3.3 MpupogHble 060X0KEHHbIE nyLLonaHbl (O)

MprpogHble 060XKeHHbIe MyLL0NaHbl — TBEPAble TEPMUYECKN aKTUBNPOBaHHbIE BELLECTBA BY/IKaHNYe-
CKOTO NPOMUCXOXAEHWUS, TIVHbI, CNaHLpbl UV OCaf04Hble NOPOoAbl, KOTOPbIE AO0/MKHbI COOTBETCTBOBaTh 5.2.3.1.

5.2.4 3ona-yHoc (V, W)

5.2.4.1 O6LWWMO NOMOXEeHNS

30na-yHoc 06pasyeTcs nNpu CKUraHUMm TOHKOMOJIOTOrO Y/ U MoyyaeTcs nyTeM 3/1eKTPOCTaTUYeCcKoro
WM MEXaHNYECKOro yNaB/MBaHUs YacTul, U3 AbIMOBbIX ra30B TOMOYHbIX YCTPOICTB.

MpuMeuyaHne 1— OnpegeneHne 30/bl-yHoca — no EH 450-1.

3ona, obpasylowasca npy Apyrux npoieccax, He Ao/HKHa NPUMEHATLCA B LLlEMeHTe, COOTBETCTBYHOLLEM
HacTosLLeMy cTaHAapTy.

3o0na-yHoC No cBOel npupoge MoXeT ObiTb KACNOW WM OCHOBHOI. MepBas nposBAseT nyuuonaHuue-
CKve CBOIACTBa, BTOpPas MOXeT [OMNOMHUTENIbHO NPOABAATL rMApaBIMyeckne cBoincTea. Noteps npu npokanu-
BaHUM 30/1bl-yHOCA, onpefeneHHaa no EH 196-2 npu npokanmBaHuu B TedeHne 1 4. BblpaXeHHas MaccoBOM
Jonei B npoueHTax, AO/MKHA ObiTb B OAHOM W3 Creayowmux Anana3oHos:
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a) ot 0 % po 5,0 % no macce;

b) ot 2,0 % go 7,0 % no macce;

c) ot 4,0 % go 9.0 % no macce.

BepxHioto rpaHuly Avana3oHa notepu npy nNpokanvBaHUKM N5 30/1bl-yHOCA, KOTOPas UCMONb3yeTcs B
KayecTBe OCHOBHOrO KOMMOHEHTa, creAyeT ykasblBaTb Ha ynakoBke W/Wnu B TOBAPOCONPOBOANTENLHON A0-
KyMeHTaumn.

NMpumeuaHne 2 — [JaHHble TPe6OBAHUS K MOTEPE MPU NPOKASIMBAHUN CAYXAT AN OTPaHUYEeHUs ocTaTtka He-
CropeBLUEero yrnepoga B 30/€, N03ToMy TpebyeTcs fokasaTb, UTO COoZepXaHue HecropesLIero yrnepoga nexuT BHYTpu
BbllUeyKa3aHHbIX AWanasoHoB. [lokasbiBaTh CredyeT MpsiMbIM W3MEPEeHUeM ocTaTka Hecropesllero yris. CogepxaHue
HecropesLUero yrnepoga cnegyert onpegensts no CO 10694.

5.2.4.2 Kucnas 3ona-yHoc (V)

Kncnas 30na-yHOC — TOHKO3epHMCTas Mblflb, COCTOSALLAA B OCHOBHOM M3 OKPYr/bIX YacTuy ¢ nyuuona-
HUYeckMmn cBoicTBaMn. OHa 06bIYHO COCTOMUT U3 PeakLMOHHOCMOCOOHbIX OKCMA0B KpeMHus Si02 n antomu-
H1s A1203. Kncnas 3ona-yHoc cogepxuT Takke okeng xenesa lll (Fe20 3) n gpyrve coemHeHus.

MaccoBasi oNs peakuMOHHOCNOCO6HOro okcnga kanbuma CaO B KACNOM 30/1€ AO/MKHA ObiTb MeHee
10 %. maccoBas 4015 CBOGOAHOW M3BECTU, ONpeaensieMast onucaHHbIM B cTaHaapTe EH 451-1 metopom, He
JomkHa npesbiwatb 1.0 %. 3ony-yHoc ¢ maccoBoii fonein CaOcs Bbiwe 1.0 n Hxke 2,5 % Takke fonyckaeTcs
1Cnosb30BaTh, €Cc/v yBesimyeHne oo6bema (paBHOMEPHOCTb U3MEHEHNA 06bema) Npu ucnbitaHun no EH 196-3
cMecu 13 30/bl, 6oratoii KpemMHekucnoToi, B konmyectse 30 % u uementa CEM | B konmyecTBe 70 % cooT-
BeTCTBYeT TpeboBaHNAM HacTOALEro cTaHgapTa.

MaccoBas 4015 peakunoHHOCNOCO6HOro gnokcnaa kpemHns Si02 gomkHa 6biTb He meHee 25 %.

5.2.4.3 OcHoBHas 30na-yHoc (W)

OcHOBHasi 30M1a — TOHKO3epHUCTas MNbifb C MAPaBANYECKUMU U/MAN MYLLOMaHOBLIMW CBOWCTBaMU.
OHa 06bI4HO COCTOUT M3 peakLMOHHOCNOCO6HOro okenga Kanbumsa CaO, peakunMoHHOCNOCOOHOro Anokeuga
KpemHus Si02 n okenga antommHusa A120 3. OctaTok cogepxuT xeneso Il (Fe20 3) n gpyrue coeguHeHus. Mac-
COBO€ cofepxaHune peakLnoHHOCNOCO6HOro okcuaa kanbumsa (CaO) AO/MKHO 6bITb He MeHee 10 %. OcHoBHas
30/1a-yHoc, cogepxaliaa ot 10 % o 15 % peakymoHHOCNoco6Horo okenga Kanbuus (CaO), fomkHa cogep-
XaTb He MeHee 25 % peakunoHHOCMOCO6HOro Anokcuaa kpemuus (Sio?2).

JlocTaToyHo n3MesibyeHHas OCHOBHas 30/a, cogepxalian 6onee 15 % peakUMOHHOCNOCO6HOroO okeuaa
Kanbuma CaO. npu ucnbitaHuAx no EH 196-1 gomkHa gocturaTb NPOYHOCTU B BO3pacte 28 CyT He MeHee
10 MMa. MNepea aTUM MCNbITaHMEM 3071y HEO6XOAUMMO CMO0Tb. TOHKOCTbL NOMO/Ia, onpeaenseMas no ocraTky
30/bl Ha cuTe 40 MKM C NMOMOLLbIO MOKPOrO NpoceBa, Ao/xHa 6biTb B gnano3oHe 10 % — 30 %. PactBop ans
N3roTOB/IEHNSA NPU3M FOTOBSIT TO/IbKO 3 OCHOBHOM 30/1bl, 6€3 LeMeHTa. PacTBOpHbIE NPU3Mbl PAcqOPMOBbI-
BalOT yepe3 48 4 nocne U3roToBAEHNS W MOCNe PachOpMOBKM XPaHAT A0 WUCMbITAHUA NPU OTHOCUTE/LHOWA
BNaxHoCT He meHee 90 %.

Pacwwnpenve npu ucneitaHum no EH 196-3 cmecu, coctosiwein 13 30 % OCHOBHOI 30/1bl, CMOJIOTOW, Kak
ykasaHo Bbiwe, 1 70 % uemeHta CEM |. oTBevatouiero Tpe6oBaHNsAM HacTOSLEro ctaHgapta, He AO/HKHO
6bITb 6051€€ 10 MM.

NMpumeuyaHne — Ecnu cogepxaHve S03 B OCHOBHOMN 30/1e-yHOC NPEBbILLAET KONUYECTBO, NpefenbHO fomny-
CTUMOE B LEMEHTE, 3TO AO/DKHO BbITh YUTEHO NMPY M3TOTOB/IEHWN LEMEHTA COOTBETCTBYIOLLMM CHKEHUEM COAEPXaHMUS
cynbgartcoAepxalliero KOMNoHeHTa.

5.2.5 0O60xxeHHbIN cnaHey, (T)

O6OXKEHHBIW cnaHel, 0CO6eHHO 060XOKEHHBIVE HEDTAHON CnaHew, Nony4YatT 06XUIOM B CneuuanbHol
neun npu Temnepatype npumepHo 800 X . C yyeTom cocTaBa MCXOAHbIX NPUPOAHBLIX MaTepuanos v npowec-
ca NPUroToBNIEHNA 0BOXOKEHHbIV CraHeL, COAePXUT KNVHKePHbIe dasbl, MPenMyLLEeCTBEHHO ABYXKaslbLMeBbIi
CUMIMKAT Y MOHOKaJ1bLMEBbIV a/lloMOCKUIMKAT, HEGO/bLIOE KOSIMYecTBO CBOGOAHON N3BECTH U cynbdaTta Kasb-
Uys. a Takke HeCKO/bKO 60/bluee KOMYEeCTBO OKCMAO0B C NYLLLOaHUYEeCKMU CBONCTBaMN, 0OCOGEHHO oKkcuaa
KpemMHuMa Si02. B cBA3U C 3TUM OBGOXOKEHHbIN CriaHel, B TOHKOMOJIOTOM COCTOSIHUW MPOSB/SET BblpaXeHHbIe
rmagpaBnunyeckme CBOMCTBA, Kak MOPTAaHAUEMEHT 1 B TO Xe Bpems MyuLuosaHnyeckne CBOWCTBa.

XOpoLo CMOMOThIA 06OXOKEHHbIV cnaHew, npyu ucnbiTaHusx no EH 196-1 B Bo3pacTe 28 cyT OO/IKEH
JocTuratb NPOYHOCTU Ha oxkaTue MUHUMYM 25,0 MMa. PacTBop 4n1a ucnbiTaHuii cnefyeT roToBUTb TOSIbKO C
TOHKOMOOTbIM 060XKEHHbIM CraHuem 6e3 LemeHTa. PacTBOpHble MPU3Mbl NOC/1e U3roTOBIEHNS pacdopmo-
BbIBAKOT Yepes 48 Y 1 XpaHAT A0 UCMbITAHWIA NPU OTHOCUTE/IbHOW BNaXHOCTU He MeHee 90 %.
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PacwupeHve npu ucnsitaHum no EH 196-3 cmecu, coctosueli u3 30 % 060XKEHHOro cnaHua, cMosio-
TOro. Kak ykasaHo Bblwe, n 70 % uemeHta CEM |, oTBevatLero TpeboBaHUAM HacTosILLEero ctaHjapTa, He
OO/MKHO 6bITb 60/1ee 10 MM.

MpuMmeuaHne — Ecnu cogepxaHume S03 B 060X KEHHOM CNaHLe NPeBOCXOAUT JONYCTUMOE COofepXaHune B Le-
MEHTE. U3roTOBUTESIb O/HKEH 3TO YUUTHIBATL M YMEHbLIATb 400 CyNbdaTa KasibLns B LLEMEHTE COOTBETCTBEHHO.

5.2.6 N3BecTHsAK (L, LL)

M3BeCTHAK fO/KEH YA0BNETBOPATL CAefyoWwmnm TpeboBaHUsaM:

a) cogepxaHune kapboHaTa kanbumnsa (CaC03). paccuntaHHOE MO CoAepX)aHuto okcnaa kanbuus (Cao),
[O/KHO 6bITb He MeHee 75 % no macce:

b) cofepXaHue rMnHbl, onpegenieHHoe No MeTofy MeTuneHosoro rony6oro EH 933-9. He fomkHO npe-
Bblwatb 1.20 /100 r. N5 UCMbITAHWI N3BECTHSAK AO/KEH OblTb Pa3mMosOT 40 YAENBHON NMOBEPXHOCTU OKOJI0
5000 cwmalr, onpegensiemoii no EH 196-6.

c) ob6lee copepxaHne opraHuyeckoro yrnepoga (TOC) no macce npu ucnbiTaHusax no EN 13639 He
[OJ/DKHO MpeBbIWaTh:

1) 0,20% — gnsa LL:

2) 0,50 % — pnsA L.

5.2.7 MukpokpemHo3om (D)

MuKpokpeMHe3eM o6pasyeTca npu BOCCTAHOB/IEHUUN BbICOKOUMCTOrO KBapua yriieM B 3/1eKTPOAYTOBbIX
neyax npu nNpov3BOLCTBE CUJIMKATHbLIX U XXeNe30CU/TMKATHbLIX SIETMPYIOLLUX MaTepuasioB U COCTOUT M3 OYEHb
TOHKMX OKPYT/bIX YacTUL, C MacCOoBOI Aoneil amopdHOro Anokcuaa KpemHuus He meHee 85 %. CogepxaHve
KpemHusa, onpegeneHHoe no NCO 9286, AoMKHO cocTaBnATb Makcumym 0,4 % no macce.

MuKpOKpeMHe3eM 0/KeH YA0BNeTBOPATL C/eAyoWwmnm TpeboBaHnsaM:

a) noTepw Npu NpokasmeaHuu, onpeaenexHHsle no EH 196-2 npu npokannmeaHum B TeyeHne 14. He fOoSXK-
Hbl npesbiwatsb 4,0 % no macce;

b) yaenbHas noBepxHocTb (BET) HeobpaboTaHHOro KpeMHesema npu ucnbitanuax no NCO 9277 ponx-
Ha cocTaBnATb He meHee 15.0 m2rr.

Mpy COBMECTHOM MOMOJIE C KNIMHKEPOM U CyNb(ATOM KasibLUs MUKPOKPEMHE3EM MOXET ObITb UCMOSb-
30BaH B UCXOJHOM BWAe /iMbo YNJOTHEH WK CNpeccoBaH B 6puKeTbl (C BOAOW), UAW YNIOTHEH APYrUM no-
[O6GHBIM METOLOM.

5.3 BcnomoraTtesibHble KOMMOHEHTbI

BcnomoraTe ibHble KOMMOHEHTbI — CMeLnanbHO BbiGpaHHbIe HeopraHuyeckue NpuUpoaHble MUHepasib-
Hble BELeCcTBa UM HeopraHuyeckme MUHepasbHble BELLEeCTBa, KOTopble 06pa3yloTcs B NpoLecce NpousBoj-
CTBa KNMHKEpa, IM60 KOMMOHEHTbI, ONUCaHHbIE B 5.2, €CNM OHW HE BK/IOYEHbl B COCTAB LieMEHTA KaK OCHOB-
Hble KOMMOHEHTbI.

BcrnomMoraTe/lbHble KOMMOHEHTbI NPU COOTBETCTBYIOLLEA NOArOTOBKE W HA OCHOBE CBOErO rpaHysiome-
TPUYECKOro cocTaBa ynydlianT (u3ndyeckme CBOMCTBA LieMeHTa (Hanpumep, yao06006pa6atbiBaeMocTs Win
BOZAOYEPXMBAIOLLYIO CNOCOBHOCTL). OHWM MOTYT GbiTb MHEPTHbIMW BELLECTBAMU WU NPOSIBNSATL CNa6oBbI-
paXeHHble rMapaBnuyeckne, CKPbITO rMApaBMueckue Uy nyuuonaHuyeckue cBoicTea. OfHako B fJaHHOM
OTHOLUEHWUU K HUM He NPegbaBASIOT KakUX-1M6o Tpe6oBaHuii.

BcnomoraTe ibHble KOMMOHEHTbI A0/XHbl GbITb COOTBETCTBYIOLMM 06pa30M NoAroToBNeHbl. Cpasy no-
cfie MNoJlyyeHnst UKW NOCTaBKW OHW AO/XHbI 6biTb FTOMOTE€HW3MPOBaHbI, BbICYLIEHbl U U3MesbYeHbl. OHU He
[O/MKHbI 3HAUNTESTLHO MOBbLIWATL BOAONOTPEGHOCTb LEMEHTA, a TakkKe HE JO/DKHblI CHUXATb A0/ITOBEUHOCTb
6eToHa MMM PacTBOPA WU CHUXATb KOPPO3NOHHYHO 3aLLUTY apMaTypbl.

MpumeyaHune — locTaBlMK 0653aH BblgaBaTh N0 3anpocy MHOPMaLWIo 0 BCNOMOraTeslbHbIX KOMNOHEHTaxX
LuemMeHTa.

5.4 Cynbhat kanbuns

Cynbgart kanbuus Ao6aBnstoT K APYrMM KOMMNOHEHTaM LeMeHTa Npu ero U3roToB/eHUN A5 perympo-
BaHNA CPOKOB CXBaTblBAHUA LieMeHTa.

CynbaTt Kanbuns MOXeT NCNosb30BaThCa B BuAe runca (aurugpat cynbdgarta kanbuus CaS04 2HrO),
nonyrmgpata (CaS04-1/2H20) nnu aHrugputa uam ux cmecu. Mnc v aHrimgpuT SBASIOTCA NPUPOLHBIMY MaTe-
pranamu. Ho UCNonb3yeMblii CybgaT KaslbLMsA TakkKe MOXeT ObITb OTXOA0M OnNpeAeneHHbIX NPOMbILLIEHHbIX
NMpPON3BOLCTB.
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5.5 [ob6aBku

CornacHo HacTosLeMy cTaHAapTy A06aBK/ — KOMMOHEHTbI, He Yka3aHHble B 5.2—5.4, koTopble BBOAAT
ANS yny4leHns npouecca nponsBoACTBa WM CBOWCTB LeMeHTa.

CymmapHoe cofiepxaHue f06aBoK He [JO/KHO 6bITb 60n1ee 1,0 % no OTHOLLEHUIO K Macce LieMeHTa (He
cymTas NMUrMeHToB). KonnyecTBO opraHnyeckux Ao06aBOK B CyXOM COCTOSIHUW He AO/HKHO 6biTh 60onee 0.2 %
N0 OTHOLUEHMIO K Macce LemeHTa. [lonyckaeTcs MPUMEHsITb B LieMeHTe 60/blivne KomyecTsa npu yC/ioBum,
4YTO MakcuMasibHOe KO/IMYeCTBO B MPOLeHTax ykasbiBalT Ha ynakoBke W/WanM B TOBApOCONPOBOAMTENbHON
JOKyMeHTaLuuun.

O™ [06aBKN He A0MKHbI Bbi3blBaTb KOPPO3UIO apMatypbl AN yXyALwaTtb CBONCTBA LeMeHTa Uiv npous-
Be/IeHHOro 13 Hero 6eToHa UM pacTeopa.

Ecnn npu n3rotoBneHun LemeHTa NpYMeHsoT Ao6aBK1, KOTOPble WCNOMb3YIOT Kak A06aBku K GeTOoHy,
KNafo4yHoOMYy Wn cTpouTenbHOMY pacTBopy no EH 934. Ha ynakoBke wav B TOBApOCONPOBOAUTENbHON fO-
KyMeHTauuu A0/MKHO ObiTb NPUBEAEHO YC/TIOBHOE 0603HaYeHne 3TUX [06aBOK.

6 CocTtaB 1 0603Ha4YeHus

6.1 CocTaB 1 0603HaYeHUsA 06LLeCTPOUTENbHbLIX LLEMEHTOB

O603HaYEHNsI U COCTAB LIeMEHTOB ceMeiicTBa 06LLECTPOUTE IbHBIX LIEMEHTOB M0 HACTOsILLEMy CTaHaap-
Ty NpuBegeHsl B Tabnuue 1. OHU pasgeneHsbl Ha cneaytoLe NsTb OCHOBHbIX TUMOB LieMeHTa:

- CEM |— noptnaHguemeHT;
- CEM Il — nopTnaHfueMeHT ¢ MUHepasnbHbiMU gobaBkamu;
- CEM lll — wnakonopTiaHAUueMeHT;

- CEM IV — nyuL0naHoBbIA LEMEHT;

- CEM V — KOMMNO3WLMNOHHbI LEEMEHT.

CocTaB Kax/0ro u3 LeMeHTOB CEMECTBA 0OLLECTPOUTESbHBIX JO/IXEH COOTBETCTBOBATL TPEOOBAHMAM
Tabnmuybl 1.

NMpumevyaHune — TpeboBaHNA K COCTaBY LLIEMEHTOB OTHOCATCA TO/IbKO K CyMMe BCeX OCHOBHbIX W BCMOMOraTesib-
HbIX KOMMOHEHTOB LileMeHTa. [0TOBbIA LeMEeHT COCTOUT M3 OCHOBHbIX M BCMOMOTraTe/lbHbIX KOMMNOHEHTOB U HEO6XOAMMOTO
cynbata Kanbuusa (cM. 5.4), a Takke NCNoNb30BaHHbIX Ao6aBok (cM. 5.5).
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6.2 CocTaB U 0603Ha4YeHNsI 06L,ECTPOUTENbHBIX LEMEHTOB C BbICOKOW CyNb(aTOCTONKOCTbIO
(SR-LemMeHTbI)

CeMb MPOAYKTOB CeMelicTBa 06LEeCTPOUTE bHbIX LLEMEHTOB C BbICOKOWN Cy/bDaTOCTONKOCTbLIO, BXOAS-
Wwure B 06NacTb NPUMEHEHUS HACTOSALLEro CTaHaapTa, NpuBefieHsl B Tabnuue 2.

OHW nogpasfeneHbl Ha TPU OCHOBHbIX BAA LeMeHTa C NoABMAaMU BHYTPU cnegyowmm obpas3om:

MopTnaHALEMEHT C BbICOKOW Cy/IbaTOCTONKOCThIO:

- CEM I-SR 0 — nopT/iaHALEMEHT C BbICOKOI cynbhaTocToiikocThio (copepxaHne C3A B KIMHKepe —
0 %);

- CEM I-SR 3 — nopTnaHguemMeHT C BbICOKOI cynbdaTtocTolikocTbio (cogepxaHme C3A B KMHKepe
s 3 %);

- CEM I-SR 5 — nopTtnaHfLeMeHT C BbICOKOW cynbdaTocToikocTbio (cogepxaHme C3A B KIMHKepe
S5 %).

LLinakonopTnaHALEMEHT C BbICOKON CyNbhaTOCTONKOCTbIO:

- CEM 1lI/B-SR — winakonopT/iaHALEMEHT C BbICOKOW Cy/ibhaTOCTONKOCTLIO (TPe6OBaHUS MO coaepxa-
H1to C3A B K/IMHKEpE OTCYTCTBYIOT);

- CEM llI/C-SR — wnakonopTnaHALeMEHT C BbICOKOW CybaTOCTOMKOCTbIO (Tpe6oBaHus No coaepxa-
HUto C3A B K/IMHKEPE OTCYTCTBYIOT).

MyLL,01aHOBBIN LLEEeMEHT C BbICOKOW CyNbaToCTONKOCTbIO:

- CEM IV/A-SR — nyuuo0naHoBbIli LLEMEHT € BbICOKOW cy/ibhaToCTOMKOCTbIO (cofepxaHne C3A B K/IMH-
Kepe s 9 %):

- CEM IV/B-SR — nyuu0naHoBbIl LeMEHT C BbICOKON CynibhaToCTONKOCTbIO (cogepxaHne C3A B KNUH-
Kepe S 9 %).

CocTaB Kaxgoro us cemu npoAyKToB CEMbW 06LLECTPOUTENBHBIX LLEMEHTOB C BbICOKO CyNbhaToCTOoM-
KOCTbIO AO/MKEH COOTBETCTBOBAThL TpeboBaHMAM Tabnuupl 2. O603HaYeHre BuAa LieMeHTa A0/THKHO COOTBET-
CTBOBaTb HaCTOALLEMY CTaHAAPTY U cofepxaTb cooTBeTCTBYOLWMe 0603HaveHnss SR 0, SR 3. SR 5 ans ue-
MeHTOB CEM | 1 Tonbko SR anga uementos CEM Il n CEM IV.

Ta6nuya 2— CeMb NPOLYKTOB CEMbU 06LLECTPOUTENbHBIX LLEMEHTOB C BbICOKOI CY/b(aTOCTONKOCTbIO
CocTaB (MaccoBble [0/ B NPOLEHTax)3

O60o3HaueHre npoayKTa OCHOBHbIE KOMIMOHEHTbI
Tvin

(LeMeHTbI 06LLEro HazHaueHVs! . 8cromota
HemenTa C BbICOKOA Cy/Ib(DATOCTONKOCTbIO) KMHKep HS%MU?,:'aK :,%Egﬂ;ﬁg 31;(1?;1;:420 Te/bHbIe
KOMTMOHEHTBI
K S P \%
MopTtnaHguemeHT ¢ Bbl- CEM I-SR O
COKOW cynbaTocToii-
CEM | KOCTbIO CEM I-SR 3 95— 100 — — — 0—5
CEM I-SR 5
LWnakonopTtnaHaue- CEM Ill/B-SR 20—34 66—80 — — 0—5
CEM Il MEHT C BbICOKOWA
CyNb(aTOCTONKOCTbIO CEM IlIl/C-SR 5—19 81—95 — — 0—5
MyuyonaHoBbIl CEM IV/A-SR 65—79 — 21—35 0—5
CEM IV LLlEMEHT C BbICOKOWA
cynbatocToiikocTolos ~ CEM IV/B-SR - 45—64 — 36-55 0—5

a3HayeHust B TabnmLe OTHOCATCS K CYMME OCHOBHbIX M BCMOMOraTe/ibHbIX MaTepuasnos.

b N5 NyLL0N1aHOBbIX LEMEHTOB C BbICOKOI CyNb(aToCTONKOCTbIO. T. €. uemeHToB CEM IV/A-SR n CEM IV.'B-SR
B 0603HAYEHUN LeMeHTa KpPOME K/UHKEPa LOMNOMHUTENbHO A0/MKHbI OblTb yKa3aHbl ApYrMe OCHOBHblE KOMMOHEHTbI
uemeHTa (CM. npuMep B pasgene 8).

6.3 CocTaB M 0603HaYeHNs 06LWEeCTPOUTENbHbBIX LEMEHTOB C HU3KOW HayaslbHOW NMPOYHOCTbI0

K obLecTpouTesibHbIM LeMEHTAM C HU3KOW HayasibHOW Mpo4YHOCTbi0 oTHocATcA CEM Ill-uemeHTbl Mo
Tabnvue 1. OHKM OT/IMYAOTCA OT APYTUX 06LLECTPOUTE bHBIX LLEMEHTOB TPE60OBaHNSIMU K HAYaslbHOW MPOYHO-

10
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ctu (cM. 7.1.2). CEM |l — LeMeHTbI C HU3KOI HaYaslbHOW NPOYHOCTbLIO, KOTOPbLIE COOTBETCTBYHOT TPE6GOBAHNAM
Tabnuubl 2. MOTYT Takke 0603HauaTbCs Kak LieMeHTbl C BbICOKOI CyNb(haToCTONKOCTbIO.

7 Tpe6oBaHWsI K MEXaHUYECKNM, (PU3NYECKUM U XUMUYECKMM CBOMCTBaM
1 K [O/ITOBEYHOCTH

7.1 Tpe6oBaHMA K MEXAHNYECKUM CBOCTBaM

7.1.1 CtaHfapTHas NPOYHOCTb

CTaHAapTHOW NPOYHOCTLIO LieMeHTa SIBNSeTC NPOYHOCTbL Ha CxxaTue B Bo3pacTe 28 cyT, onpefeneHHas
no EH 196-1. koTopas Ao/KHa COOTBETCTBOBAaTb TpeboBaHWAM, yCTaHOBEHHbIM B Tabnuue 3.

CnepyeT pasnuuatb TpM Kiacca 06LecTPoUTeNbHbIX LeMeEHTOB: knacc 32.5; knacc 42.5 n knacc 52.5
(cm. Tabnuuy 3).

7.1.2 HavyanbHasa NpPoOYHOCTb

HauanbHoW NPOYHOCTbLIO LieMeHTa SIBSeTCA NPOYHOCTb Ha CxXaTue B Bo3pacTe 2 unv 7 cyT, onpefeneH-
Has no EH 196-1. OHa fomxHa oTBeyaTb TpeboBaHUsaAM Tabnuubl 3.

[ns kaxgoro knacca HOpMaTUBHOM NPOYHOCTU ONpeAesieHbl TPY Knacca HavyaslbHOW NPOYHOCTU: C HOp-
MasibHOW HavyasbHOWN NPOYHOCTLIO, 0603HaYaeMblil N; Kacc ¢ BbICOKOW HavyanbHON NPOYHOCTbIO, 0603Havae-
MbIil R; Knacc ¢ MOHWXEHHOM HavyanbHON NPOYHOCTLIO, 0603Havaemblii L (cm. Tabnuuy 3). Knacc L oTHocuTeA
Tonbko K CEM lll-uemeHTam, ABAALWMMUCS Pa3INYHbIMUK LWAAKONOPTAaHALEMEHTaMN C HU3KON HavyanbHoO
NPOYHOCTBHO.

Tab6nunuya 3 — MexaHunyeckue u (*)VI3VHSCKVIE TpeGOBaHMH, onpeaesieHHble Kak Xxapaktepuctunyeckme sHa4eHus

MpoyHOCTb Ha cxaTue. MMNa

PaBHOMEPHOCTb
Hauano
Knace HavyanbHas NpoYHOCTb, CYT CTaHAapTHas NPoYHOCTL, CyT cxoatbloa- n3MeHenns
NpPoYHOCTM P i Aap P el s o6bema
2 7 23 MUK (pacwupenune), Mm
325 La r 12
32.5N — r 16 r 325 S525 r75
32.5R r 10 —
42.5 La — r 16
42.5N r — r42.5 S62.5 r 60 S 10
42.5R r 20 —
52.5 La r —
52.5N r 20 — r 525 — r 45
52.5R r 30 —

a Knaccbl NPOYHOCTU OTHOCATCA TONbKO K CEM Ill-uemeHTam.

7.2 TpeboBaHusa K PM3nYeCKMM CBOCTBAM

7.2.1 Havyano cxBaTtblBaHuUsA

Hauano cxsatbiBaHus, onpegeneHHoe no EH 196-3. o/mKHO yA0BNEeTBOPATL TpeboBaHAM Tabnmubl 3.

7.2.2 PaBHOMEPHOCTb U3MEHEHNS 06boMa

PaBHOMepHOCTb N3MeHeHUa 06bema, onpegeneHHas no EH 196-3. gomkHa cooTBETCTBOBATL TpeboBa-
HUSAM Tabnuuybl 3.

7.2.3 TennoTta rugpatauunm

Tennota rmgparaumn o6LWecTPonTe NbHbIX LLEMEHTOB C HU3KOM TEeNNOoTOW rmaparauuy He AO/MKHA npe-
BbllLATb Xapakrepucrtuyeckoe 3HavyeHue 270 [x/r. TennoTy rmgpatauuv cnegyeT onpefenatb B BO3pacTe
7 cyt no EH 196-8 nnn 41 4 no EH 196-9.

O6LecTponTenbHbIe LLEMEHTbI C HU3KOW TensioTon rngpatauumn cnegyet o6o3HavaTb «1 Hy.
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MpumevyaHne 1— B npeaBapuTenbHbIX UCCNEfOBaHUSAX N0 pa3paboTke HOPMATUBOB GbISI0 NOKa3aHo, YTO pe-
3ynbTaTbl MCNbITAHWIA, onpegeneHHble no EH 196-8 yepe3 7 cyT u no EH 196-9 yepe3 414 paBHO3HauYHbl. TeM He MeHee
npu cpaBHEHUN Mex1abopaTopHbIX pe3ybTaToB JOKHO 6bITb COrlacoOBaHO, Kakoil MeTog cnedyeT UCnonb3oBathb.

MpumeyaHne 2 — B HEKOTOPbIX Cyyasx MOXeT GblTb UCMNOMb30BaH LieMEHT ¢ 6osiee BbICOKOI TennoToi ru-
ApaTtauun. 3HayeHne KoTopoii AO/MKHO GbiTb COrNacoBaHO Mexay Npon3BoauTenemM u notpebutenem. CooTBETCTBYOLWNIA

LEeMEHT He criegyeT 0603HavaTh Kak LLleMeHT C HWU3KOW TennoTol rugpataumm (LH).

7.3 TpeboBaHUS K XUMUYECKAM CBOCTBAM

CBolicTBa LLeMOHTOB A/151 TUMOB W KNACCOB NPOYHOCTU, YKa3aHHbIX B rpacdax 3 v 4 1abnuubl 4 npu nc-
NbITAHUAX MO CTaHZapTaM, NPUBEAEHHLIM B rpade 2. 40/MKHbI COOTBETCTBOBATL TPEGOBAHUSAM, NPUBEAEHHBIM

B rpagpe 5.

Ta6nuua 4 — TpeGoBaHUsA K XMMUYECKUM CBOWCTBAaM, ONpeesieHHble Kak XapakTepucTUYeckne 3HayeHus

CBoiicTBO MeTon ucnbITaHmii
1 2

MoTepu npu npokanusa-

bu nipw np EH 196-2
HUK
HepacTBopurMbIii OCTaTOK EH 196-2¥
CopepxaHue cynbhaToB g
(kak S03) EH 196-2
CopepxaHue xnopuga EH 196-2
MyuyonaHnyHoOCTb EH 196-5

a TpeboBaHuWsi 3ajaHbl Kak MaccoBble 011 B NPOLEHTaX OT MacChbl TOTOBOTO LieMEHTA.
b OnpefenexHne octatka, HepacTBOPMMOro B COMSHON KUCNOTe U kap6oHaTe HaTpusi.

Tvin MOMeHTa

3

CEM 1
CEM 1l

CEM 1
CEM Il

CEM1
CEM lle
CEM IV
CEMV

CEM llid

Bce®

CEM IV

Knacc npo4HocT

4

Bce

Bce

32.5N
32.5R
42.5N

42.5R
52.5N
52.5R

Bce

Bce

Bce

TpeboBaHue3

5

75.0 %

S5.0 %

S35%

S4.0%

50.10%0

[lonxeH Bblaepxu-
BaTb MCMbITAHNA

c LlemeHTbl CEM II/B-T u CEM W/B-M ¢ copepxaHnem 060x>KeHHoro cnaHua ot 20 % moryT cogepxaTtb S03 a0

4.5 % [ns BCeX K1accoB NPOYHOCTH.

0 CEM IlI/C moxeT cogepxaTb go 4.5 % S03.

¢ Bug uementa CEM IIl moxeT cogepxaTb 60onee 0,10 % xnopuaoB, HO B 3TOM C/ly4Yae MakCuMasibHoe cogepxa-
Hue xiopuja A0/HKHO 6bITh yKa3aHo Ha ynakoBKe UYWn B TOBAPOCONPOBOAUTENbHON [OKYMEHTaLUN.

' Ana npefHanpsXeHHbIX 6€TOHOB [ONyCKaeTCA NOCTaBNATb LEMEHTbI C 601ee HU3KUMK A0oNyCTUMbIMK Tpebo-
BaHMAMU. B aTom cniyyae 3HadeHne 0.10 % [0/KHO 6bITb 3aMEHEHO 60/1ee HU3KUM 3HaYeHneMm, KOTopoe AO/HKHO ObiTb

yKa3aHo B TOBapOCONPOBOANTE/bHO [OKYMEHTaLuK,

7.4 TpeboBaHWSA K LOTOBEYHOCTH

7.4.1 O6wme NosoxeHns

Bo MHOMMX c/iyyasx npuMeHeHusl, 0CO6EHHO NPU 3KCTPEMasIbHbIX YC/IOBUSIX OKpYXalolleid cpefdpl, Bbl-
60p LeMeHTa BNWSIET Ha JO/ITOBEYHOCTb GETOHA, CTPOUTENILHOTO pacTBopa W YN/IOTHSIOLWErO pacTBopa, Ha-
npMMep MOPO30CTONKOCTb, XMMUYECKYHO CTOMKOCTb 1 3aLL1Ty apMaTypbl OT MOBpeXAeHWii. LLlenioun us uemex-
Ta WK 13 ApYrMx COCTaBHbIX YacTell 6eToHa C onpeAenieHHol BEPOSTHOCTBIO MOTYT XMMUYECKU pearupoBarth
C onpefenieHHbIMY 3anonHuTensaMu. CooTBeTCTBYOLWME Tpe6oBaHUsA npuBeseHbl B EH 206-1.
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BbI6Op LIeMEHTOB MO HACTOSLLEMY CTaHAAPTy, OCOGEHHO C yY4eTOM WX BUAA W Knacca NPOYHOCTU ANA
Pa3fIMYHbIX C/Ty4aeB NPUMEHEHUsI U NO YCI0BUSIM 3KCMyaTauun B pas/IMYHON OKpyxatoleli cpeae, fOMKeH
6bITb OCHOBAH Ha COOTBETCTBYIOLMX CTaHapTax u/uam Hopmax Ha 6eTOH WNu CTPOWTeNbHbI pacTBop, Aeii-
CTBYIOLLMX HA HALMOHANIbHOM YPOBHE.

O6LecTpouTeIbHbIE LIEMEHTbI C HU3KOW HayasibHOW NMPOYHOCTHI0 UMEKT Go/lee HU3KYH HavaslbHy
NMPOYHOCTb MO CPABHEHWIO C APYTMU O6LLECTPONTENbHLIMU LieMeHTaMi OAMHAKOBOrO Klacca CTaHAapTHOM
npoyHocTW. Mpu MX NCNOML30BaHUM MOTYT NOTPE60BaTLCA AOMONHUTE bHbIE MEPbI, KacalLmecs HafexHo-
CTV NPUMEHEHNSA LEMEHTOB, HAaNpUMep yBenn4YeHne BpeMeHu pacnany6ku 1 3almTa npu HeGnaronpusiTHbIX
NOroAHbLIX YCNOBKAX. BO BCeX APYrnMx OTHOLUEHUAX 3KCM/yaTauMOHHble XapakTepUCcTUKU U NPUrOAHOCTb ANS
onpefeneHHolil 06nactTy NPUMeHeHNs aHasIorMyHbl APYTMM O6LECTPONTE IbHBLIM LleMeHTaM TOro Xe Buaa u
Knacca cTaH4apTHO! NPOYHOCTU, COOTBETCTBYIOLLMX TPEGOBaHNAM HACTOALLErO CTaHAapTa.

7.4.2 CynbaTtocTolikoCTb

O6LecTponTe bHbIE LLEMEHTbI C BbICOKOU CY/1b(daTOCTONKOCTbIO A0/KHbI YA0BIETBOPSTE XUMUYECKUM
Tpe6oBaHuAM Tabnuubl 5. O6LLECTPOUTENbHbIE LIEMEHTbI C BbICOKOM CyNb(aToCTONKOCTLI0 AO/MKHbI UMETH
KpaTkoe 0603HauveHne «SR».

Ta6nuya 5 — [ononHutenbHble Tpe60OBaHUS K O6LLECTPOUTENIbHLIM LeMeHTaM C BbICOKOW Cy/NbgaToCcTOMKOCTbIo,
onpegeneHHbIe Kak XxapakTepucTUYeckme 3HadeHus

CBoiicTBO MeTog vcnbiTaHnii Tvn uemeHTa Knacc npoyHocTn Tpe6oBaHna3
32.5N
CEMI-SRO 32.5R 53.0%
CEM I-SR 3
- 42.5N
Copepxarine cyne EH 196-2 CEM I-SR 5b
¢atoB (kak S03) 42.5R
CEM IV/A-SR :
CEM IV/B-SR 52.5N 53.5%
52.5R
CEM I-SR 0O =0%
EH 196-2d CEM I-SR 3 53%
CaA Bce
B KNMHKepec CEM I-SR 5 550%
CEM IV/A-SR
-0 59%
CEM IV/B-SR
CEM IV/A-SR [lonxeH Bblgepxu-
MyyyonaHnyHoOCTbL EH 196-5 Bce BaTb UCMbITaHUA
CEM IV/B-SR uepes 8 gHeit

a TpeboBaHuA yKkasaHbl kak MaccoBas 019 B NPOLeHTax Maccbl rOTOBOrO LleMeHTa Wan K/IMHKepa, Kak yCTaHoB-
NeHo B HacTosiLel Tabnuue.

aflna onpegeneHHoro HasHavennsa CEM |-SR 5 fonyckaetcs NponM3BoAUTb C NOBbILWEHHLIM COAEPXAaHNEM CY/b-
pata. B aTom cnyuae cogepxaHue S03cneayeT ykasbiBaTb B TOBAPOCONPOBOANTENLHOW AOKYMEHTALWN.

¢ MeTtog onpepenenuns cogepxanus C3A B K/IMHKepPe Ha OCHOBE aHa/nu3a roToBOro LeMeHTa paspabaTbiBaerca
CEN/TC 51.

d B HekoTopbIx cny4yasax cogepxanne C3A B kimHkepe CEM | cnepyeT onpefensiTb N0 XMMWYECKOMY aHanmsy
uemeHTa. CogepxaHue C3A paccumTbiBaloT No hopmyne

C3A =2.65A-1.69 F (cm. 5.2.1).

e [lo noaroToBkM cnocob6a onpegeneHuns cogepxaHne C3A B knuHkepe (EH 197-2:2000, nyHKT 4.2.1.2).

8 HopmaTtuBHble 0603Ha4YeHUs

CEM-uemeHTbl cnegyeTt o603Havatb, N0 MeHbLUEW Mepe, KpaTkuM 0603HaYeHMemM BuAa LeMeHTa, Kak
yKasaHo B Tabnuue 1, a Takke ykazaHMeMm knacca NpoYyHOCTM € nNoMoLblo uicen 32,5; 42.5; 52,5. YkazaHuem
Ha HayaslbHyl NpoYHOCTb ABnseTca 6yksa N, R wam L (cm. 7.1).
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Ecnun nponssoanTesib BbiMyCcKaeT Ha OAHOM NPEANPUATAN pasnnyHble LLeMeHTbl C OANHAKOBbLIM YC/10B-
HbIM 0603HaYEHNEM, 3TU LLEMEHTbI LO/TXHbI OblTb MOMEYEHbI 106aBOYHbIM, 3aK/IFOYEHHbLIM B CKOOKM 0603Have-
HVEeM B BUAE Yncna unm aByx 6yKB MEHbLUErO Kerfs, C TeM. YTOObl MOXHO 6bI/10 pas/iMyaTh 3T LeMeHTbl. Mpn
unchpoBom 0603HAYEHNN BTOPOI CEPTUULMPOBAHHBI LEMEHT crnedyeT 0603HavyaTb «1». cnepywownii —
«2» 1 T. 4. Mpy ncnonb3oBaHNM GYKB MEHbLUErO Kernsi pasmep OGYKB AO/MKEH UCKKYaTb ABYCMbIC/IEHHOE
TOSIKOBaHUeE.

LleMeHT ¢ BbICOKOIi CyNbhaToCTONKOCTLIO CneayeT AONONHUTENBHO 0603HaYaTh SR.

O6uiecTponTeNbHbIE LIEMEHTbI C HU3KOW TensoToli ruapartauum cnefyeT AOMNOSHUTENIbHO 0603HavYaTb
LH.

Mpumepbl ycnoBHOTro o6o03HayeHuUA

Mpumep 1 — MopTnaHaueMeHT, cooTBeTcTBYOWMIA FTOCT P 57293—2016/EN 197-1:2011. knacca npouy-
HOCTW 42.5 C BbICOKOI Ha4yasibHOW NMPOYHOCTbIO:

MopTnaHauemeHT FOCT P 57293—2016/EN 197-1:2011 — CEM 1 42.5R

Mpuvep 2 — lopTiaHAUEMEHT C M3BECTHAKOM, cooTBeTcTBytowmii FOCT P 57293—2016/EN 197-
1:2011, ¢ cogepxaHvem m3BecTHsKa (L) oT 6 % fo 20 %. cymmapHbIM cofepxaHuem (MaccoBoOi gonei)
opraHuyeckoro yrriepoga He 6onee 0.50 % no macce, kiacca NpoyHocTy 32.5 ¢ HOpMasibHOM HayasbHOW
MPOYHOCTbIO:

MopTnaHguemMeHT c n3BecTHAkoM — FOCT P 57293—2016/EN 197-1:2011 — CEM II/A-L 32.5N

Mpumep 3 — KoMNO3NLMOHHBIA nopTnaHauemeHT, cooTseTcTByowmin MOCT P 57293—2016 / EN 197-
1:2011, ¢ cymmapHbIM cogepxaHuem (MaccoBoOii foneid) 4OMEHHOro wWwnaka (S). kucnoii 3onbl-yHoca (V) u
n3BecTHsaKa (L) mexay 12 % un 20 %, knacca npo4HocTh 32,5 ¢ BbICOKOI HaYaslbHOM NPOYHOCTbIO:

KomnosunumoHHblin nopTnaHauemeHT FOCT P 57293—2016/EN 197-1:2011 — CEM II/A-M (S-V-L) 32.5 R

Mpumvep 4 — KOMMNO3WLMOHHbINA LeMeHT, cooTBeTcTBytowmin FTOCT P 57293—2016 / EN 197-1:2011, ¢
MaccoBbIM cogepXaHueM wwnaka (S) ot 18 % go 30 %. kucnoii 3onbl-yHoca (V) oT 18 % a0 30 %. knacca npoy-
HOCTU 32.5 N HOPMaJIbHOI HaYalbHOW MPOYHOCTLHO:

Komno3unumnoHHblii uemeHT FTOCT P 57293-2016/EN 197-1:2011 — CEM V/A (S-V) 325N

Mpumep 5 — LLnakonopTiaHALEeMBHT. cooTBeTcTBYtOWMin TOCT P 57293-2016/ EN 197-1:2011, ¢ mac-
COBbIM cofepxaHuem wnaka (S) ot 66 % fo 80 %. knacca npoyHOCTN 32.5 ¢ HOPMasibHOW HavyasibHOl Npoy-
HOCTbI0, HU3KOI TenoTON rmapaTtaluy N BbICOKOM CyNbthaTOCTOMKOCTbIO:

LWnakonopTnanguemsHT FOCT P 57293—2016/EN 197-1:2011 — CEM III/B 32.5 N — LH/SR

Mpumep 6 — TMopTnaHaueMeHT, cooTBeTcTBYytOWMi FTOCT P 57293—2016/ EN 197-1:2011. knacca
NpPoOYHOCTU 42,5 C BbICOKOI HauyasibHOM NMPOYHOCTLI U BbICOKOM Cynb(daTOCTONKOCTLIO Y MaccoBOi Aonei
C3A B KIMHKepe S 3 %:

MopTnaHguemeHT FOCTP 57293—2016/EN 197-1:2011 — CEMI42.5R— SR3

Mpumep 7 — MyLLo0NaHOBBLINA LEeMeHT, cooTBeTcTByoWwmin FOCT P 57293—2016/ EN 197-1:2011. ¢ mac-
coBoi flonei npupogHoii nyuuonaxsl (P) ot 21 % go 35 %, knacca npoyHocTy 32.5 ¢ HOPMasIbHOM HaYasTbHOWA
NMPOYHOCTbI0, BbICOKOW Cy/ibhaToCTOKOCTbIO M MaccoBoi foneli C3A B kNuHkepe s 9 %. yA0BNETBOPSIIOLLETO
TpeboBaHMAM Mo NyLULOaHUYHOCTH:

MyuuonaHoBblli LeMeHT FTOCT P 57293-2016/EN 197-1:2011 — CEM IV/A (P) 32.5 N — SR

Mpumep 8 — LUnakonoptnaHauemMeHT, cooTBeTcTBYyoWMi TOCT P57293—2016/EN 197-1:2011. ¢ mac-
COBbIM cofepxaHuem wnaka (S) ot 81 % o 95 %, knacca NpoyHocTn 32,5 ¢ NOHWXKEHHOW HayasbHOM Npoy-
HOCTbH. HM3KOW TENsI0TON rmapataumm 1 BbICOKOW CynbhaTOCTOMKOCTbIO:

LnakonopTnaHguemBHT MOCT P 57293-2016/EN 197-1.2011 — CEM III/C 32.5 L — LH/SR

Mpumep 9 — MopTnaHauemeHT, cooTBeTCcTBYOWMIA TOCT P 57293—2016/EN 197-1:2011, knacca npou-
HOCTM 42,5 C BbICOKOW HayasibHOW MPOYHOCTLIO B CrlyyYae, Korga Ha npeanpusiTui NpPou3BOAAT LEMEHTbI, C
OfMHaKOBbIM 0603HAYEHNEM:

MopTnaHguemeHT FOCT P 57293—201&EN 197-1:2011 — CEM 1425 R (1)
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9 KpuTepun cooTBETCTBUS

9.1 O6uwue TpeboBaHuA

CooTBeTCTBME LIEMEHTOB HACTOALEMY CTaHAAPTY cnefyeT noATBepxXAaTh PerysisipHo Ha OCHOBE UCbI-
TaHWii BbIGOPOUHbIX NMPO6. CBOICTBA, METOAbl UCMbITAHNIA N MUHUMAsIbHASA YacToTa BHYTPEHHUX UCMbITAHWI
npovsBoanTeNs npuBefeHbl B Tabnuue 6. Hactota MCnbITaHWii LEeMeHTa, He NoCTaBMsSieMOro perynspHo, a
Takke apyrne TpeboBaHus, AO/MHKHbI cooTBeTCTBOBaTh EH 197-2. [lonyckaeTcss NpUMEHATb Apyrne MeToabl uc-
MbITAHWIA NPW YCNOBUW, YTO OHW B COOTBETCTBUM C ONpee/ieHHbIMY TpeboBaHNAMN CTaHAaPTOB COr/1acoBaHsbl
¢ 6a30BbIMU METOAAMMW UCMbITAHWIA. B CNOPHBIX Cry4yasx NpUMEHSOT UCKNI0UYNTENBHO 6a30BbIi METOA,

MpumeuyaHne 1— B HacTosileM cTaHfapTe He paccMaTpuBaloTCs NpoLeAypbl NPUEMOYHOTO KOHTPO/SA npw
nocraske.

NMpumeuanne 2— MNpu cepTudrKALMM LEMEHTA NOIHOMOYHLIM OPraHOM OLLEHKY COOTBETCTBUS TPe6OBaHUAM
HacTosiLero cTaHaapTa npou3sogsaT no EH 197-2.

CooTBeTCTBUE 06LLECTPOUTE/ILHOTO LIEMEHTA TPE6OBAHNSM HACTOSLLErO CTaHAapTa W YCTAHOB/IEHHbIM
3HaueHusIM (BK/loUas Knacchl) NoATBePXAatoT crelyoluM 06pasom:

- MEepPBUYHBIMU UCTILITAHUAMUY;

- BHYTPEHHVM MPOU3BOACTBEHHbLIM KOHTPOSIEM NPOM3BOAMTENSA, BK/tOUAS OLEHKY NPOAYKLUN.

Tab6nunuya 6— CBoOICTBa, METOAbI UCNbITAHWUA Y MUHMMANbHASA nepmoanyHoCTb nCnbITaHUA gns BHYTPEHHEro KOHTpOoA
npounssoauTenieM, a TakkKe BHELWHAA CTaTUCTUYeCKas oueHka
BHyTpeHHUe ucnoitaHnsa

MuHuManbHas vactoTa CTatuctuyeckuii meTon

LlemeHThI. MoTop KOHTpONA AoKasaTenbcTBa
CBoiicTBO nognexatwjune nenbl
KOHTPOSIO Tanus* b HauyanbHblii BapuaunoH- MpruemoyHoe
O6blyHas nepuoj Bblinycka Hblii METOA® yucno
cutyauus HoBOTO aiifa (ouyeHka no (no uncny ge-
uemeHTa nepeMeHHbIM)  (PEeKTHbIX NPo6)
HavanbHasa
MPOUHOCTL, Bce EH 196-1 [iBa B Hepento Hetbipe X
cTaHpapTHas B Hefesno
NPOYHOCTb
Hauano YeTbipe
Bce EH 196-3  [Ba B Hegesnwo xd
cxBaTblBaHUA B Hefeno
PaBHOMEpPHOCTL YeTwine
N3MeHeHns Bce EH 196-3 OpHo B Hegento P X
B HeJesno
ob6bema
MoTtepu npu CEM 1 EH 196-2 ® o d
NpOKaNNBAHMM CEM Il - [iBa B MecsLY [HO B Hejeno X
HepacTBopuMblii CEM 1 EH 1962 ® o d
ocTaToK CEM Il - [iBa B mecaLy [HO B Hefeno X
Coaepxanue Bce EH 196-2  [lBa B Hegenio Heteipe xd
cynbaTa B Hejenwo
Coaepxanne Bce EH 196-2 [Ba B mecau0  OpfHo B Hejesno xd
XNopuaos
CjA B knuHkepe-' CEM I-SR O
CEM I-SR 3 EH 196-29 [Ba B mecsy OpHo e Hegento X"
CEM I-SR 5
CEM IV/A-SR h
CEM IV/B-SR -
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OKoHuaHue Tabnuubl 6

BHyTpeHHUe ncnbiTaHns

MuHumanbHas yactoTa CratucTuyeckuii meTon
LleHeHTbl. MeTtop KOHTpONSA AokasaTefnbcTBa
CBoiicTBO nognckauwuc nenbl*
KOHTpONIO TaHns* b HauyanbHblii BapuayunoH- MpuemoyHoe
O6blyHan nepuoj Bbinycka Hblli MmeToA0 yncno
cutyauus nonoro suga (oyeHka no (no uncny pge-
uemeHTa nepeMeHHbIM)  (eKTHbIX Npo6!
n onaHosas
yuu CEM IV EH 196-5 [Ba B mecsL, OfHO B Hepento X
aKTUBHOCTb
Tennota Paposble ue- EH 196-8
rmagparaymmn MEHTbI C HU3-
Aparay o . nm OpHo B mecsy  OfHO B Hegento xd
KO/ TennoToi
rmapatauymmn EH 196-9
CocraB Bce i OpHo B Mecay,  OfHO B Hepeno

a B cnyvae ecnu aTo gonyckaeTcs COOTBETCTBYWOLWMMUW pasjenamy CTaHfapToB Ha MeToAbl WCMblTaHuii, fo-
nyckaeTcs NPUMEHsTb Apyrne MeToAbl NpW YCNOBUW YTO pe3y/bTaTbl 3TUX UCMbITAHUI KOPPENMPYIOT C pesynbTatamu
pedepeHTHbIX METOAO0B, & TakKe CPaBHUMbI C HUMU.

b Cnocobbl 0T60pa Npob6 1 nx BbIGOpa A0/MKHBI cooTBeTCTBOBaTb EH 196-7.

c Ecnn pesynbTaThl pacnpegeneHbl He HOPMasbHO, 3TO AB/IEHUE JO/DKHO OblTb U3YYEHO B 3aBUCUMOCTM OT OT-
[eNbHbIX pe3ynbTaTos.

0 Ecnu yncno npo6 B oueHnBaeMblii nepuo 661710 He MeHee OAHON B Hefento, cnegyeT UCNoNb30BaTb Bapua-
LMOHHBI MeTog,

e Ecnu B TeyeHne 12 mec HM OAUH pe3ynbTaT He OTKNOHsAeTcs 6onee, yem Ha 50 % OT xapakTepucTu4yeckoro
3HaueHus, yactoTa UCMbITaHWA MOXeT 6biTb CHUXEeHa 40 OAHOT0 B MeCsL.

1CEN/TC51 paspabatbiBaeTcsi MeTof UCMbITaHWA ANA onpeAenieHns cojepxanns B knnHkepe C3A no aHanunsy
npoo6bl LeMeHTa KOHeYHOro cocTasa.

e B KoHKpeTHOM cny4as ana uemeHtos suga CEM | gonyckaetca paccumTbiBatb cogepxaHune C3A B KAUH-
Kepe no pe3ynbTataM XUMWYECKOro aHanusa npobbl uemeHTa. CopepxaHune C3A paccumTbiBaloT no copmyne
C3A = 2.65A- 1.69F (cm. 5.2.1).

h lo yTBepxXaeHns COOTBETCTBYIOWEro MeToja cofepxaHue B kimHkepe C3A (cm. 5.2.1) onpefensioT Ha OCHO-
BaHWM aHanM3a Npoobbl K/IMHKepa Kak 4acTb MPON3BOACTBEHHOIO KOHTPONA npon3Bogutens EH 197-2. nyHkT 4.2.1.2.

1Co0TBETCTBYIOLMIA METOA UCMbITAHNSA, BbiOPaHHbI NPOM3BOANTENEM.

9.2 KpuTepuu COOTBETCTBUA MEXaHUUYECKUX, PU3NYECKUX U XMMUYECKUX CBOMNCTB 1 MeToAUKA
OLEeHKM

9.2.1 O6wume NonoxeHns

CooTBeTCTBME LEeMeHTa TpebOoBaHUAM, YCTaHOB/IEHHbIM HaCTOSALWUM CTaHAApPTOM, K MEXaHUYEeCKUM,
PV3NYECKM U XMMUYECKMM CBONCTBAM CUMTAeTCA NOATBEPXAEHHbIM, EC/IN KPUTEPUM COOTBETCTBUSA No 9.2.2
1 9.2.3 BbinonHaoTcsA. COOTBETCTBYE CrieayeT NOCTOAHHO NOATBEPXAATb HA OCHOBE pe3y/ibTaToB UCMbITaHWi
eIMHNYHbIX NPO6, 0TOGPaHHbLIX B MeCTe OTrpy3K/ B TEYEHWE KOHTPOJIbHOrO nepuoja.

9.2.2 CTaTucTnyeckme KpuTepmun COOTBETCTBUSA

9.2.2.1 OO6wWue NonoxeHms

CooTBeTcTBME CriegyeT NOATBEPXAaTb C MOMOLLbIO CTATUCTUYECKUX KPUTEPUEB, OCHOBAHHbIX:

- Ha COOTBETCTBYIOLUMNX XapaKTepuCTUYECKUX 3HAYEHUAX MEeXaHWYeCKuX, PU3NYECKNX N XUMUYECKUX
CBOICTB, Kak ykasaHo B 7.1. 7.2 n 7.3;

- npoueHTune PA Ha KOTOPOM 6a3npyIOTCA XapakTepucTUYecKne 3Ha4YeHns, Kak ykasaHo B tabnuue 7;

- gonyctumoli BeposaTHOCTM npuemMkn CR. Kak nokasaHo B Tabnuue 7.
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Tab6nunua 7 — Tpebyemble 3HaueHus Pku CR
B npoueHTax

MexaHunyeckue Tpe6oBaHnsa

®usnueckune
Kputepuii HauanbHas n cTaHgapTHas CTaHAapTHaa NpoYHOCTh n xumnieckne
Tpe6oBaHusa
NPOYHOCTb (HUXHAA rpaHuLa) (BepxHAA rpaHunua)

MpoueHTHas gons Pk Ha KOTOPOW OCHO- s 10

BbIBAeTCsA XapakTepuctnyeckoe 3HavyeHune

[onyctumasn BepoAaTHOCTbL npuemMkn CR 5

MpumevyaHne — OLI,eHKa cooTBeTCcTBMA NO MeToay, OCHOBaHHOMY Ha KOHEYHOM 4yucne pesynbTaTtoB UCMNbiTa-

HWA. MOXET AaTb NuWb NPUGAMKEHHOE 3HAYeHWe AN YacTu pe3y/bTaToB, KOTOpPble NiexaT 3a npegenamu 3ajaHHoro
XapaKkTepucTNYecKoro 3HaueHusi reHepasbHo COBOKYNHOCTU. YeM 6osblie Yucno npo6 (YMCNo pesynbTaToB UChbITaHUi),
Tem ToyHee npubnmxeHne. BoiGpaHHas BePOATHOCTb NpueMkn CR onpegensieT cteneHb nNpuGAMKEHUs, NolyYeHHY Ha
OCHOBaHUW NnaHa ot6opa nNpob.

CooTBeTcTBME Tpeb6OBaAHMAM HACTOALWEro cTaHjapra cnegyeT noATBepXAaTb KOHTPOIEM MO NepPemMeH-
HbIM W/IM NPUEMOYHOMY HMCAY, Kak onucaHo B 9.2.2.2 n 9.2.2.3 n npusefeHo B Tabnuue 6.

OueHnBaeMbliil KOHTPONbHbLIA MepPMoa AOMXKEH COCTaBNATL 12 mec.

9.2.2.2 KOHTPO/Ib NO NEPeMeHHbIM

MpepnonaraeTcs, 4To pe3ynbTaTbl UCNbITAHUI UMEOT HOpMa/ibHOe pacnpegeneHue.

CooTBeTCTBME CHMTAIOT NOATBEPXAEHHbIM, €CNK BbINOMHAKTCA ycnosua (2) n (3):

X-KA-silL )
X +IA ss U (3
raoe X — apumMmeTunyeckoe cpefjHee BCeX pe3yNbTaToOB BHYTPEHHEro KOHTPOA 3a KOHTpOﬂbeIVI nepuoa;

S — CTaHfapTHOE OTK/OHEHWE BCEX Pe3ynbTaToB BHYTPEHHETO KOHTPONS 3a KOHTPO/bHbINM nepuoa;
KA — MNOCTOSIHHas NpUeMKH;
L — ycTaHOBNeHHas HUXHAA rpaHuua B Tabnuue 3. Ha KOTOpylo ykaszaHo B 7.1;

U — ycTaHOB/NeHHasa BepxHAsA rpaHuya B Tabnuuax 3—5, Ha KOTOPYIO yKkasaHo B pasgerne 7.

MocTosiHHas NMpUeMKn KA 3aBUCUT OT MPOLEHTHON Aonun PK, HA KOTOpPOil OCHOBaHO Tpebyemoe xapakTe-
pucTUyeckoe 3HayeHne, 419 KOTOPOro, B CBOI O4YEpPEAb, 3afaHa JONyCTUMAsa BEPOATHOCTbL npuemMkun CR. v oT
uncna pesynbTaToB N UCNbITAHUNA. 3HaYeHUs KA NnpuBeseHbl B Tabnuue 8.

Ta6nuua 8 — lMocTosiHHas NpUeMkn KA

ana Pk w6 % ana PN» 10 Y
Yuncno ucnsiTaHum n

HavanbHasa un CcTaHAapTHas NPOYHOCThL

Apyrue cBoiicTBa
(MMXHARA rpaHnLla)

Ot 2040 21 2.40 1.93
OT1 22 fo 23 2.35 1.89
Ot 24 fo 25 2.31 1.85
Ot 26 fo 27 2.27 1.82
OT1 28 fo 29 2.24 1.80
OT1 3040 34 2.22 1.78
Ot 3500 39 2.17 1J3
OT40 10 44 2.13 1.70
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OKoHuaHue Tabnuubl 8

0,
Yncno venbIraHnii n ana Py a 5% ana Pk» 10 4

HavanbHas n CTaHgapTHaA NPOYHOCTb

(HVDKHAR TPBHLE) [pyrve cBoiicTea

OT 45 1049 2.09 1.67
Ot 50 go 59 2.07 1.65
OT 60 go 69 2.02 1.61
OT 70 go 79 1.99 1.58
OT 80 o 89 1.97 1.56
OT190 po 99 1.94 1.54
Ot 100 go 149 1.93 1.53
Ot 150 go 199 1.87 1.48
OT 200 go 299 1.84 1.45
OT 300 go 399 1.80 1.42
400 u BbIWwe 1.78 1.40
MpumeuyaHne — 3HayeHUs, NPUBEAEHHbIE B HACTOsILWEN Tabnuue, OTHOCATCS K 5 %-Hoi fonycTumMoii Bepo-

ATHOCTM npuemMkn CR.
1 3HavyeHns AR Takke AeliCTBUTENbHbI A1 MPOMEXYTOUHbIX 3HAYEHWA M.

9.2.2.3 KOHTpO/Ib N0 NPUEMOYHOMY YUCY

CnepyeT onpegensaTb YACN0 Pe3ybTaToB UCMbITaHUii cO. KOTOPbIE NieXaT BHE XapakTepucTUYecKkux 3Ha-
YeHWii. 1 cpaBHMBATb €ro C NPMEMOYHbIM YMCNOM CA. KOTOpPOe 3aBMCUT OT O6LLEero Yncna pesynbTaTtoB BHY-
TPEHHUX NPOBEPOYHbIX UCMbITAHWUI 1 NpoueHTUna Pk no tabnuue 9.

CooTBETCTBME CUMTAETCHA NOATBEPXKAEHHLIM, €C/MN BbINOIHAETCA yCNoBMe

3HaveHne Cg 3aBUCUT OT MpoLEHTUNA Py Ha KOTOPOM OCHOBAHO COOTBETCTBYIOLLEE XapakTepuctuye-
CKoe 3HaueHue A5 4onyCTUMOV NPUEMOYHOR BepoaTHOCTM CR v ynicnia pesynbTaToB N UCMbITaHuiA. 3HaueHus
CAnpuBefeHbl B Tabnuue 9.

Tab6nunuya 9— 3HaveHus ca

Yncno pesynbTaToB UCTbITaHWA N a canns P, * 10%
Ot 20 A0 39 0
OT 40 A0 54 1
Ot 55 o 69 2
OT1 70 no 84 3
OT 85 A0 99 4
OT 100 0 109 5
Ot 110 go 123 6
Ot 124 no 136 7

MpumeuaHune — 3HauyeHus, NpuBeeHHbIe B HAcToALW el Tabnuue, cnpaseanuesl ans CR =5 %.

allpu uncne pesynbTaToB UcNbITaHUi 1 < 20 (815 Pk = 10 %) NOCTOSAHHbIE KPUTEPUM COOTBETCTBUSA HE MPUMEHUMbI.
OpgHakocnpaBegnmeo cA=0 npu n <20. Ecnv uucno pesynbTtatoB 60sblie 136. CAMOXHO paccunTtaTh ¢g =0.075 (n- 30).
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9.2.3 KpuTepun coOTBETCTBUA A/ TPAHUYHbIX 3HAYEHUN € ANHNYHBIX Pe3y/ibTaToB

B gononHeHve K CTaTUCTUYECKUM KPpUTEPUSM COOTBETCTBWSA COr/IACHO HacTosIWeMy cTaHAapTy Heoo6-
XOAVMMO MOATBEPXAEHWe, YTO BCe pesy/bTaTbl UCMbITAHUIA HaxXo4ATCA B AuanasoHe npefesibHbIX 3HaYeHUi,
yKkasaHHbIX B Tabnuue 10.
Ta6nuua 10— MNpegenbHble 3HAYEHUSA 4159 OTAENbHbBIX €ANHNYHBIX Pe3y/bTaToB

MpepaentHble 3HaMEHUs A5 OTAEMbHBIX EANHWYHBIX PE3Y/IbTATOB

Knaccbl npoyHocTH

CBOIicTBO
325 325 325 425 425 425 52.5 52.5 52.5
L N R L N R L K R
Hauanbhas npoudocts. 2 SYT — - 8.0 - 8.0 18.0 8.0 18.0  28.0
MMa. HMXHAA rpaHuLa 7 oyt 10.0 14.0 . 14.0 - _ - _ .
CTaHgapTHas NpoYyHOCTb. 28 cyT
MMa. HUXHAS TpaHnLa 30.0 40.0 50.0
Hauano cxsatbiBaHWs, (MUH), HUXHAS 60 50 20
rpaHuua
PaBHOMEpPHOCTb N3MEHEeHUs 0bbema 10
(pacwupeHune), MM. BepXHASA rpaHuua
CEM |
CEM 113
— 4.0 — 4.0 4.5 — 4.5
CEM IV
CEM V
CEM I-SR O
CopepxaHue S03. %, CEMI-SR 3
BEPXHAS rpaHuua CEM I-SR 5b — 3.5 — 3.5 4.0 — 4.0
CEM IV/A-SR
CEM IV/B-SR
CEM /A
4.5
CEM IlI/B
CEM Ill/C 5,0
CEM I-SR O 1
CEM I-SR 3 4
v)
C3A. %. BepxHas CEM I-SR 5 6
rpaHuua
CEM IV/A-SR 10
CEM IV/B-SR 10
CopaepxaHue x10pnaoB. %c. BepxXHasa
0.10d
rpaHuua
JlonKeH Bbl- fonmkeH JonxeH Bbl-
MyLLONAHOBAR AKTUBHOCTS o JepxaTb nuc- . BblAepXaTb Aepxarb nc-
nblTaHUsA yepes ncnblTaHna B nblTaHnsa yepes
15 cyT yepes 15 cyT 15 cyT
Tennota rugpataymmn LH 300

(J/g), BepxHsA rpaHnLa
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OkoHuaHue Tabnuuybl 10

a Bugbl uemernta CEM I/ B-T n CEM II/B-M ¢ cogepxaHunem o60xxeHHoro cnanuya T > 20 % MoryT coAepxartb
A1 BCEX Knaccos NpoyHoctn Ao 5 % S03.

b [lnA onpefeneHHOro NnpMMeHeHnsa MoXxHoO npou3soante CEM I-SR 5 ¢ NOBbIWEHHbIM cogepXaHnem cynbdara
(cm. Tabnuuy 5). B aToM cniyyae BepXHAS rpaHuLa MOXeT npeBbiaTh BEpPXHEe rpaHnyHoe 3HavyeHne Ha 0,5 %.

c LlemeHT CEM Il MmoXxeT cogepxaTb 60nee 0,10 % xnopuga, HO B 3TOM Ciiyyae criefyeT ykasbiBaTb MakCMMarib-
Hoe cojiepxaHue xaopuga.

0 AnA npegHanps)keHHoro 6eToHa MoryT noTpe6oBaTbCa LeMeHTbl C 60/1ee HU3KUM CoAepXaHnem xnopuaos. B
3TOM cnyyae 3HayeHue 0,10 % A0/KHO 6biTb 3aMeHeHO 60/1ee HU3KMM 3HaYeHreM, KOTOpoe JO/MKHO ObiTh yKasaHo B
TOBapPOCONPOBOANTENbHON JOKYMEHTaL K.

9.3 KpuTepun cooTBeTCTBUA ANA CcOCTaBa LemeHTa

M3roToBuTE/b AO/MKEH ONPEAEeNsTL COCTAB LEMEHTA He pexe OAHOro pasa B mecaAl. [ns 3TUX ueneii,
Kak npaBuWso, UCMO/b3YHT pa3oBble Npobbl, KOTOPble 0TGMPAIOT B MECTE OTIPy3kuM LieMeHTa. CocTaB LeMeHTa
[O0/IKEeH COOTBETCTBOBAaTb Tpe6oBaHusM Tabauy 1 2. FpaHnuHble A0M OCHOBHbIX KOMMOHEHTOB B Tabu-
uax 1u 2 aBnsioTcs pedyepeHTHbIMU 3HAYEHUSIMU, KOTOPbIM AO/KEH COOTBETCTBOBATL CPpeHWiA cocTaB npo6
LleMeHTa, 0TO6PaHHbIX 3a BPEMSI UCMbITaHWUA. OTKIOHEHUS €AUHUYHBbIX 3HAYeHUid MOTyT GbiTb OT MUHYC 2
[ONS1 HUXKHEro A0 NC 2 AN BepXHero peepeHTHOro 3HaueHus. Mcnob3oBaHHble METof, NPUMEHsIEMbIi
MOCTABLLMKOM, M CNOCO6 KOHTPO/S COG/I0AEHUS COOTBETCTBYSI N0 OTHOLLEHUIO K JaHHbIM TPe6oBaHUAM, cre-
ZyeT [LOKyMeHTMpOoBaTh.

9.4 KpuTtopun cooTBeTCcTBUA ANA CBOWCTB KOMNOHEHTOB uemMeHTa

KOMMOHEHTHLI LemMeHTa A0/KHbl COOTBETCTBOBATL Tpe6OBaHVIF|M pasgena 5. Bo BpemMa U3rotoBfieHuUs
cneanyeT ncnosib3oBatb N AOKYMEHTUPOBaTb METOAbl NOATBEPXAEHNA COOTBETCTBUA.
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MpunoxeHue JA
(cnpaBoyHoeE)

CBefleHns 0 COOTBETCTBUU CCbINTOYHbIX MEXAYHAPOAHbIX U eBpOI'IeVICKVIX CTaHOapToB
MeXrocyaapCTBeHHbIM CTaHA4apTam

Ta6bnunya OA. 1

O603HaYeHne CCbIJIOYHOTO MexayHa- CTeneHb O603HAa4YeHNEe U HAUMEeHOoBaHue COOTBETCTBYH LW €
poAHOO. eaponel?le»oro CTaHpapTa cooTBeTCTBUA MeXrocyaapcTtBeHHOro ctaHgapra

EN 196-1 NEQ FOCT 30744—2001 «LlemeHTbl. MeToAbl UCMIbITAHUIA C UCNOSb-
30BaHVeM nonncpakunoHHOro necka»

EN 196-2 NEQ FOCT 5382—91 «LiemeHTbl 1 Matepuanbl LEeMEeHTHOro Npowus-
BOACTBA. MeToAbl XMWYECKOTo aHanmsa»

EN 196-3 NEQ FOCT 30744—2001 «LlemeHTbl. MeToAbl UCMIbITAHUIA C UCNOSb-
30BaHVeM nonncpakunoHHOro necka»

EN 196-5 — ‘

EN 196-6 NEQ FOCT 30744—2001 «LlemeHTbl. MeToAbl UCMbITAHWUIA C UCMOTb-
30BaHVeM NofMdpPakLnoHHOro necka»

EN 196-7 — *

EN 196-8 — .

EN 196-9 — ‘

EN 197-2:2000' > NEO FOCT 30515—2013 «LieMeHTbl. O6LMe TEXHNYECKUE YCI0BUS»

EN 451-1 — °

EN 933-9 — .

EN 13639 — )

1ISO 9277 _ .

1ISO 9286 — °

* COOTBETCTBYIOLLMIA MEXIOCYAapCTBEHHbIV CTaHAAPT OTCYTCTBYET. [10 ero NPUHATHSE PEKOMEHAYEeTCs CMOsb30-
BaTb NEPEBOJ HA PYCCKUM SA3bIK LaHHOTO MeXAYHapOLHOro, EBPONEicKoro craHgapra.

NMpumeuaHne — B HacTosiwel TabnuLe UCNONb30BAHO Ciefyolee YC/I0BHOE 0603HAaYeHe CTENEHN COOT-
BETCTBWSI CTAHA4APTOB!

- NEQ — HeakBMBa/IEHTHblE CTaHAAPThI.

11 OTmeHeH. [eiictByeT EN 197-2:2014.
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YOK (69+666.94]{083.94):006.354 OKC 91.100.10 OKIM 57 3000

KntoueBble coBa: LLEMEHT 06LLECTPOUTENbHLIN, TEXHUYECKME TPE6GOBAHMS, KPUTEPUM COOTBETCTBUSA, METObI
ncnbiTaHiA
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