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MNpepncnosune

1 MNMOATOTOBJ/IEH O6wWecTtBOM C OrpaHUW4YeHHOW OTBETCTBEHHOCTbI «LNTONpoekT» (000
«TONpoekT») Ha OCHOBE COGCTBEHHOIO ayTEHTMYHOrO MepeBOJa Ha PYCCKUIA A3bIK MeXAyHapOoAHOro
cTaHgapTa, ykasaHHOro B nNyHKTe 4

2 BHECEH TexHuyecknm KOMUTETOM MO cTaHgapTtusaunmn TK 453 «MmnnaHTaTbl B X1pyprum»

3 YTBEPX/IEH W BBEJEH B JIENCTBWE MNpukasom ®efepasbHOr0 areHTCTBA MO TEXHUUYECKOMY
perynmpoBaHuio u meTposorum ot 12 aekabps 2014 r. No 2072-cT

4 HacTtoawmin cTaHgapT UAeHTUYeH MexayHapoAHoMmy cTaHgapTy NCO 6474-2:2012 «mMnnaHTaTbl
ona xvpyprun. Kepamuyeckume matepmasnbl. 4 a ¢ T b 2. KOMMNo3uTHble maTepuasibl Ha OCHOBe OKcuia
/TIOMMHUS BbICOKOI YNCTOTbI C YCUNEHNEM LUpPKOHUEM» (ISO 6474-2:2012 «Implants for surgery — Ceramic
materials — Part 2: Composite materials based on a high- purity alumina matrix with zirconia
reinforcement»)

Mpy npumMeHeHUM HacTosWero craHgapTa PeKoOMeHAYeTCA WCMO/b30BaTb BMECTO CCbIIOYHbIX
MeXAyHapoAHbIX CTaHAapTOB COOTBETCTBYHOLWME MM HauMOHa/IbHble CTaHAapTbl Poccuiickoli ®enepauuu,
CBE/IEHNA O KOTOPbLIX NPUBEAEHbI B AOMONIHUTE/IEHOM NpuoxeHun JA.

5 BBEAEH BIEPBbIE

MpaBuna NpMmMeHeHNs HacTosLLero cTaHgapTa ycTaHoBneHbl B FOCT P 1.0—2012 (pa3gen B). MHdopmaums
06 U3MEHEHUAX K HACT OALLLEMY CTaHAap Ty Ny6MKyeTCSA B €XerogHom (Mo COCTOAHUIO Ha 1AHBaps TekyLero roga)
MHhOpMaLMOHHOM yKasaTene «HauuoHanbHble CTaHAapThIK. & ohulmanbHbii TEKCT U3MEHEHWIA 1 NONpaBoK — B
exxemecsyHoM hopmMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbhi». B cnyyae nepecmoTpa (3aMeHbl) wau
OTMeHbl HACTOSLLLEro CTaHjapTa CooTBeTCTBYLLee yBeJOMIeEHVe OyaeT onybavMKoBaHO B GavkalilieM Bbinycke
eXxemMecsayHoro MHMOPMaLMOHHOIO ykasaTens «HauvwoHasbHble cTaHaapThl». CooTBeTCTBYyOWasa uHopmauus,
yBeJOM/IeHNe U TeKCTbl pasmellaloTCAs Takke B WHAOPMALMOHHOW cucTeme O6Lero mnosfb3oBaHnAg — Ha
ohuumanbHom cainTe ®degepasbHOr0 areHTCTBa MO TEXHUYECKOMY PerynvmpoBaHuio U MeTponorMm B CeTwu
NHTepHeT (gost.ni)

©CTaHgapTuHdpopm, 2015

HacTosiwmii ctaHgapT He MOXeT 6biTb MOSIHOCTBIO WM YAaCTUYHO BOCMPOU3BEAEH, TUPAXWPOBaH U
pacnpocTpaHeH B KayecTBe OMUUMAIBHOTO u3fgaHus 6e3 paspelleHvs defepanbHOrO areHTCcTBa Mo
TEXHWYECKOMY PerysimpoBaHmio 1 METPOJIOTUN
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BeepneHue

Hu oAuH 13 WU3BECTHbIX WMMNAHTALMOHHbLIX MaTepuanoB, WCMNONb3YEMbIX B XUPYprun, He
NPOAEMOHCTPUPOBa/T MOSTHOE OTCYTCTBME CMOCOOGHOCTU BbI3blBaTb HeXesaTellbHble peakuuu B opraHusme
yenioBeka. TeM He MeHee, ANUTENbHbIA KINHUYECKUA OMbIT MPUMEHEHUA OKCuAa a/IlOMUHUSA U LIMPKOHNS
(OCHOBHbIX KOMMNOHEHTOB MaTepuasnia, ynoMmHaeMoro B HacToswel yactn ctaHgapta NCO 6474 B kauecTBe
6vomaTepuanoB NPOAEMOHCTPUPOBaASI, YTO MpPUM MCMNOMIb30BaHUM 3TOr0 MaTepuana npu ycnoBuu ero
Hagnexaliero NnpuMeHeHNs MOXHO OXunaaTb NpuemsemMbli ypoBeHb BGUOIOrMYecKoro oTeeTa.
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HALUMWOHA/NBbHBLIN CTAHAOAPT POCCWUMWCKOW @SEALEPALUN

NMMNNAHTATbBI 4149 XUPYPT N
KEPAMWYECKWE MATEPWANbI

YacTb 2
KOoMMNo3nTHble MmaTepuasbl Ha OCHOBE OKCUAA a/lloMUHUSA BbICOKO YMNCTOThI
C yCU/IeHNEM LMPKOHMEM

Implants for surgery. Ceramic materials. Part 2.
Composite materials based on a high-purity alumina matrix with zirconia reinforcement

[ata BBegeHnsa -2016—01—01

1 O6nactb NpUMeEHeHUs

HacTtoawaa 4yactb crtaHgapta WCO 6474 ycTtaHaB/MBaeT XapakKTepUCTUKM W COOTBETCTBYOLMNE
MeToAbl UCMbITaHWA A8 6MOCOBMECTUMOro U BGMOMOrMYecKn CTabuibHOrO KepamMmyeckoro martepuana gns
KOCTHOI M/1acTMKM Ha OCHOBE YCW/IEHHOTO LIMPKOHMEM KOMMO3WUTHOIO MaTepumana M3 okcuia aTtoMUHUS
BbICOKOW YMCTOTbl B Ka4eCTBe KOMMOHEHTOB OpTONeANYecKMX NpoTe30B CYyCTaBOB.

HacToswan yactb ctaHpgapta MCO 6474 OTHOCUTCA K KOMMO3UTHBIM Martepuanam Ha OCHOBe okcuja
a/IFOMUHUSA, TO eCTb € NpeobagaHnemM okcuaa alloMUHMA B COCTaBe MaTtepuasia ¢ MaccoBoW fonein > 60 %,
KOTOpble aHa/lIorMyHbl  Marepuasny, onucaHHomy B WCO 6474-1, HO oOT/MyaloTcs MpUCYTCTBUEM
onpeaesieHHOro KoJInyecTBa LMPKOHUA U HEKOTOPbIX APYTUX UHIPe4NeHTOB.

MNpumeyaHne. Ob6a3aTesibHble XapaKTEPUCTUKM MPOYHOCTU U YAapHOWN BA3KOCTU B HacTOsLel 4actu
ctaHpapta NCO 6474 oTnuyatoTCcA OT COOTBETCTBYHOLWMX XapakTepuctuk VCO 6474-1. Kpome TOro,
MMetTCcs TpeboBaHUSA, NPUMEHNMbIE KOHKPETHO K LMPKOHUicoaepxalmm maTtepmanam (cm. MCO 13356).

B cocTtaBe maTtepmana, onpegensiemMoro B HacTosilel yacTu ctaHgapta MCO 6474. nepeyncreHbl
[ONONHUTENbHbIE A06aBKN. TUNUYHBLIMKW AO06aBKaMW K KepamMUyeckuM matepuasiaMm 13 okcuga aslloMUHUA 1
LUMpKoHus saenstoTca Mg. Y. Ce n gpyrne. 3HaveHue Takmx f06aBOK COCTOUT B YNYULIEHUN MexaHU4YecKunx
CBOICTB W/WMNN XUMUYECKOW CTabu/IbHOCTU KOMMO3UTHOIO MaTepuana Ha OCHOBE OKCuga allloMUHUA W
umpkoHus. Hactoswas yactb ctaHgapta MCO 6474 He oxBaTbiBaeT OGMOJ/IOTMYECKYHD COBMECTMMOCTb (CM.
MCO 10993-1) 3TUX HeopraHU4yeckux KOMMOHEHTOB C OpraHM3moM 4esoBeka. O653aHHOCTbIO
npovssoanTens SABMseTCA OueHka OWMOCOBMECTUMOCTW KOHKPETHOINO KepamMuyeckoro KOMMO3UTHOro
mMaTepuana, KOTOpas MpPOM3BOAUTCA B COOTBETCTBUM C MOJSIOKEHUSAMW HacTOsALWel vacTu cTaHdapTa
NCO 6474.

2 HopmaTuBHbIE CCbINKK

B HacTosilem cTaHAapTe UCMNo/Ib30BaHbl HOPMaTUBHbIE CCbIJIKA Ha cnepylowme cTaHaapTbl:

NCO 12677 XMMUYeECKM aHanNM3 OrHeynopoB peHTreHodiyopecueHTHbIM MeTogoMm (XRF). Metopg
nnaeneHonuTbix guckos (ISO 12677, Chemical analysis of refractory products by X-ray fluorescence (XRF)
— Fused cast bead method)

MCO 13356 NmnnaHTatbl onsa xupyprun. Kepamuyeckme matepuasbl HA OCHOBE AMOKCUAA UUPKOHUA
TeTparoHaslbHOW MoandmKauum, cTabunmsnpoBaHHoOro okcugom uttpus (Y-TZP) (ISO 13356. Implants for
surgery — Ceramic materials based on yttria-stabilized tetragonal zirconia (Y-TZP)

MCO 14242-1 VimnnaHTaTbl 418 XMpyprun. MI3HOC NosHbIX NPOTe30B Ta306eApeHHbIX CycTaBoB. YacTb
1. MapameTpbl HarpyXeHuss U CMeLleHNs A5 annapaToB AJ/1S UCMbITaHUS Ha M3HOC M COOTBETCTBYOLME
YC/0BUA OKpyXatowein cpegbl ans ucnoitaHnini (ISO 14242-1. Implants for surgery — Wear of total hip-joint
prostheses — Part 1: Loading and displacement parameters for wear-testing machines and corresponding
environmental conditions for test)

N3paHve ouymanbHoe
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NCO 14243-1 NmnnaHTaTbl ANA XMpyprun. VI3HOC TOoTaslbHbIX NPOTE30B KOJIeHHOro cycrtasa. Yactb 1.
MapamMeTpbl HarpyXeHWs 1 CMeLeHnsa 475 annapatoB A1 UCMbITaHUS Ha M3HOC C KOHTPOJIEM Harpysku v
COOTBETCTBYIOLIME YC/IOBUSA OKpyXawwen cpedbl ans mcnbitaHna (ISO 14243-1, Implants for surgery —
Wear of total knee-joint prostheses — Part 1: Loading and displacement parameters for wear-testing
machines with load control and corresponding environmental conditions for test)

MCO 14704 KepamMuka TOHKas (BblCOKOKaueCTBEHHasi KepamuKa, BblCOKOKaYeCTBEHHas TexHuyeckas
Kepamuka). MeTog onpegesieHNs MPOYHOCTUN Ha M3rM6 MOHOINTHONM KepamMuKkn Npyv KOMHATHOW TemnepaTtype
(ISO 14704 Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for flexural
strength of monolithic ceramics at room temperature)

NCO 14705 Kepamuka TOHKas (BbICOKOKAYeCTBEHHas Kepamuka, BblICOKOKaYeCTBeHHas TexHu4deckas
Kepamuka). MeTton onpefenieHns TBEPAOCTM MOHOMIMTHOW KepamMuku Npu KOMHaTHolM Temnepatype (ISO
14705. Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for hardness of
monolithic ceramics at room temperature)

MCO 15732 Kepamuka TOHKas (BbICOKOKa4YeCTBEHHAasi KepamMuka, BbICOKOKauyeCTBeHHasi TexHuueckas
Kepamuka). MeTon onpefenieHMs BA3KOCTUM pas3pyLlleHWss MOHOJIMTHOM Kepamuku Mpu  KOMHAaTHOW
TemnepaTtype C NPUMeHeHMEM MNpu3mMaTuyeckoro obpasua ¢ npegsapuTenlbHO HaHECEHHbIMU TpeLwMHamMu no
ofHoli kpomke (SEPB) (ISO 15732, Fine ceramics (advanced ceramics, advanced technical ceramics) —
Test method for fracture toughness of monolithic ceramics at room temperature by single edge precracked
beam (SEPB) method)

MCO 16428 WmnnaHTatbl AAs8 XxXupyprun. lMcnbiTaTefibHble pacTBOpbl W YC/oBUA cpedbl AN
CTaTUYeCKUX U ANHAMUYECKUX WUCMbITaHU’ Ha KOPPO3UOHHYKO CTOMKOCTb MMMNAHTUPYEMbIX MaTepuanos u
MeauunHCKux nsgenuin (ISO 16428, Implants for surgery — Test solutions and environmental conditions for
static and dynamic corrosion tests on implantable materials and medical devices)

MCO 18754 Kepamuka TOHKas (BbICOKOKa4YeCTBEHHAasi KepamMuka, BbICOKOKauyeCTBeHHasi TexHuyeckas
Kepamuka). OnpegeneHne MNAOTHOCTU W Kaxylelica nopuctoctn (ISO 18754, Fine ceramics (advanced
ceramics, advanced technical ceramics) — Determination of density and apparent porosity)

MCO 18756 Kepamuka TOHKas (BbICOKOKa4YeCTBEHHasi KepamMuka, BbICOKOKa4yeCTBeHHasi TexHuyeckas
Kepamuka). OnpegeneHve BA3KOCTU paspyLlleHUs MOHOJIMTHOM KepaMmku Npu KOMHaTHOUM TemnepaTtype
MeTOAOM WUCMbITaHUSA Ha u3rMb NOBEpPXHOCTHbIX TpewuH (SCF) (ISO 18756. Fine ceramics (advanced
ceramics, advanced technical ceramics) — Determination of fracture toughness of monolithic ceramics at
room temperature by the surface crack in flexure (SCF) method)

MCO 20501 Kepamuka TOHKas (BbICOKOKa4YeCTBEHHasi KepamMuka, BbICOKOKa4YeCTBeHHasi TexHu4yeckas
kepamuka). CTtaTuctuyeckme AaHHble O nNpo4vHocTM no Benbynny (ISO 20501, Fine ceramics (advanced
ceramics, advanced technical ceramics) — Weibull statistics for strength data)

NCO 22214 Kepamuka TOHKas (BbICOKOKaYeCTBEHHas KepaMuKa, BbICOKOKauyeCTBEHHas TexHu4veckas
Kepamuka). MeToAbl WCMbITAHUA Ha UMKINYECKYID YCTa/loCTb MpU M3rn6e MOHOMIMTHOW Kepamuku npu
KOMHaTHOl Temnepatype (ISO 22214, Fine ceramics (advanced ceramics, advanced technical ceramics) —
Test method for cyclic bending fatigue of monolithic ceramics at room temperature)

MCO 23146 Kepamuka TOHKas (BbICOKOKa4YeCTBEHHash KepamMuka, BbICOKOKauyeCTBeHHas TexHuyeckas
Kepamuka). MeToAbl UCMbITAHUSA Ha TPELMHOCTOWKOCTb MOHOIMTHOM KepaMuku. MeTogd € npuMeHeHuem
obpasua C OAHOCTOPOHHMM V-06pasHbiM 6GOKOBbIM Hagpe3om (SEVNB) (ISO 23146. Fine ceramics
(advanced ceramics, advanced technical ceramics) — Test methods for fracture toughness of monolithic
ceramics — Single-edge V-notch beam (SEVNB) method)

CEN/TS 14425-5 BblcOKOKa4YeCcTBEHHass TexHM4Yeckass Kepamuka. MeToAbl UCMbITaHWA  Ans
onpeaeneHna BA3KOCTU paspyLlleHUss MOHO/IMTHON kepamuku. YacTb 5. MeToa c npumeHeHuem ob6pasua C
OOHOCTOPOHHUM V-06pa3HbiM 60KoBbIM Hagpe3dom (SEVNB) (CEN/TS 14425-5, Advanced technical
ceramics — Test methods for determination of fracture toughness of monolithic ceramics — Part 5: Single-
edge V-notch beam (SEVNB) method)

EN 623-2 BbIiCOKOKayeCcTBEHHas TexHuyeckas kepamumka. MOHONUTHaA KkKepamuka. O6wue un
CTPYKTYpPHble cBolicTBa. UacTb 2: OnpegeneHne nnotHocTn n nopuctoctn (EN 623-2, Advanced technical
ceramtcs — Monolithic ceramics — General and textural properties — Part 2: Determination of density and
porosity)

EN 623-3:1993 BbICOKOKaYeCTBEHHasA TexHuyeckas Kepamuka. MOHONMTHas kepamuka. O6uwue un
CTPYKTYpHble cBoiicTBa. YacTb 3: OnpegesieHMe pasmMepoB 3epeH W pacnpegeneHvs pasmepoB (nNpu
nomouwm meTtopa cekyuwleil) (EN 623-3:1993, Advanced technical ceramics — Monolithic ceramics —
General and textural properties — Part 3: Determination of grain size and size distribution (characterized by
the Linear Intercept Method))

EN 843-1 BbICOKOKauyeCcTBEHHas TexHuMYyeckasd kKepamuka. MOHOMMTHasA Kepamuka. MexaHu4yeckue
CcBOliCTBa Mpu KOMHaTHOI Temnepatype. YacTb 1. OnpegeneHve npo4yHocTn Ha u3rmb (EN 843-1, Advanced

2
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technical ceramics— Monolithic ceramics— Mechanical properties at room temperature— Part 1
Determination of flexural strength)

EN 843-2 BbICOKOKa4eCcTBeHHass TexHuyeckas Kepamuka. MexaHuyeckne CBOMACTBA MOHOUTHOM
KepamMukMm npu KOMHaATHOW TemnepaType. YacTb 2. OnpegeneHve Mogyns HOHra, moayns casura wu
koadpbduumenTta lMyaccoHa (EN 843-1, Advanced technical ceramics— Monolithic ceramics— Mechanical
properties at room temperature— Part 1: Determination of flexural strength)

EN 843-4 BblCOKkOKayeCTBEHHass TexHM4Yeckas kepamuka. MexaHuyeckume CBOWCTBa MOHOSIMTHOM
KepaMunKn Npu KOMHaTHOl TeMnepaType. YacTb 4. MNoBepxHOCTHas TBeEPAOCTb MeToAamun Bukkepca, KHyna un
Poksenna (EN 843-4. Advanced technical ceramics— Mechanical properties of monolithic ceramics at room
temperature— Part 4: Vickers. Knoop and Rockwell superficial hardness)

EN 843-5 BbICOKOKayecTBEHHas TexHM4Yeckas Kepamumka. MexaHuyeckue CBOMCTBaA MOHOJIMTHOMN
KEPaMUKN NMpU KOMHaTHOI TemnepaType. Yactb 5. Ctatuctuyeckumii aHanms (EN 843-5. Advanced technical
ceramics— Mechanical properties of monolithic ceramics at room temperature— Part 5: Statistical analysis)

ASTM C1161 CTaHpapTHbIA MeTo4 WCMbITaHUSA MPOYHOCTU Ha U3MM6 ANA BbICOKOKAYECTBEHHOM
KepaMmKM npu KoMHaTHOW TemnepaType (ASTM C1161. Standard Test Method for Flexural Strength of
Advanced Ceramics atAmbient Temperature)

ASTM C1198 CTtaHpapTHbIA MeTon UCMNbITaHUS AN onpefenieHns AuHaMu4yeckoro mopyns HOHra,
Moayna casura n koadpdpmumneHta MyaccoHa ANA BbICOKOKAYECTBEHHOW KepamMuKU C MOMOLLbI0 3BYKOBOrO
pe3oHaHca (ASTM C1198, Standard Test Method for Dynamic Young’s Modulus, Shear Modulus, and
Poisson's Ratio for Advanced Ceramics by Sonic Resonance)

ASTM C1239 CraHgapTHas npakTMka OT4YeTHOCTM [A/19 [AaHHbIX MO O4HOOCEBOW Harpyske wu
napameTpoB pacyeTHOro pacnpegeneHvs Belibynna Ans BblCOKOKayeCTBeHHOW kepamukm (ASTM C 1239,
Standard Practice for Reporting Uniaxial Strength Data and Estimating Weibull Distribution Parameters for
Advanced Ceramics)

ASTM C1259. CTaHpapTHbIli MeToA WUCMbITaHWA ON1S9 onpefeneHns AuHaMuyeckoro moayns HOHra,
Moayna casura n koadpduumeHTta MNMyaccoHa ANns BbICOKOKAYECTBEHHOW KepaMUKM C MOMOLLbI0 BO36YXAeHNA
Bubpaumn (ASTM C1259. Standard Test Method for Dynamic Young's Modulus. Shear Modulus, and
Poisson's Ratio for Advanced Ceramics by Impulse Excitation of Vibration)

ASTM C1327 CTtaHAapTHbI/A MeTon UCMbITaHUA MHOAEUTOMETPUYECKON TBepAoCcTu no Bukkepcy ans
BbICOKOKauecTBeHHOM kepamukn (ASTM C1327, Standard Test Method for Vickers Indentation Hardness of
Advanced Ceramics)

ASTM C1331 CTaHAapTHbIi MeTOo4 MCMbITaHUA A1 W3MEPEeHWA CKOpOCTW yfbTpasByka B
BbICOKOKA4YeCTBEHHOW KepaMuKe C MCMNOMIb30BaHMEM MeToAa LUMPOKOMOSIOCHOW 3XOUMMY/IbCHOW B3auMHOW
koppensauymn (ASTM C1331, Standard Test Method for Measuring Ultrasonic Velocity in Advanced Ceramics
with Broadband Pulse-Echo Cross-Correlation Method)

ASTM C1421 CrtaHfapTHbIi MeToA WCMbITaHUSA BA3KOCTU paspylleHns AN1S BbICOKOKaYeCTBEHHOWM
Kepamukn npu komHaTHo Temnepatype (ASTM C1421, Standard Test Method for Determination of Fracture
Toughness of Advanced Ceramics atAmbient Temperature)

ASTM C1499 CrtaHAapTHbI/A MeTon, WUCMbITaHNU MOHOTOHHOW ABYXOCEBOI MPOYHOCTU Ha W3rMG Ans
BbICOKOKA4YeCTBEHHOW KepaMuKu npu KOMHaTHol Temnepatype (ASTM C1499. Standard Test Method for
Monotonic Equibiaxial Flexural Strength of Advanced Ceramics at Ambient Temperature Bibliography)

3 Knaccudukauus

3.1 Tunbl maTtepunanos

MaTepuanbl knaccupuumpyroTca Ha Tun X u tun S:

— Tun X: CBEPXBbICOKasA NPOYHOCTb;

— TUN S: cTaHdapTHas MPoOYHOCTb.

Kepamuueckune matepuasbl Tuna X npegHasHayeHbl /15 UCMNOb30BaHUA NPU CBEPXBbLICOKOW Harpyske
Ha Martepuasn (Hanpumep, B KayecTBe TOHKOCTEHHONM Hecylleii MOBEepPXHOCTU MNpu NpoTe3npoBaHUKn
Taszob6epeHHOro Uin KOSIeHHOro CycTasa).

Kepamuyeckne wmatepuanbl Tuna S npegHasHavyeHbl A1 UCNO/Ib30BaHUA B TexX Ccayvasx, Korga
XenartesibHa MOBbIWEHHAs MNPOYHOCTb B CPaBHEHUW C UYUCTbIM OKCUAOM allOMUHUA (Hanpumep, npu
06bI4YHOM NPOTE3NPOBaHMMN Ta3obepPEeHHOro cycTaBsa).

B yacTHOCTW, Harpy3ku Ha Kepamuyeckume martepuasnbl Tuna X v Tuna S Bbllle, YeM Ha MaTepuasibl
Tuna A. onucaHHble B ctaHgapTe NCO 6474-1.

3.2 KaTteropuum ncnbltaHnii

3.2.1 O6uwue TpeboBaHus

Obna3artenbHble UCNbITaHUA 6yayT pacnpefesieHbl Ha kateropun 1 u 2.
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3.2.2 Kateropua 1: o6sa3aTefNibHble WCNbITaHUA, OTpaxakuwme MNepuognvyecknini KOHTPO/b
npoayKkumm

[ANs nepnoanyeckoro KOHTPOAS NPOAYKUMN BYAYT BbINOMHATLCA CNeaytowme UCnbITaHns:

a) o6bemMHasa nnoTHocTb (cm. 5.1);

b) XuMmmnyeckuii coctas (Cm. 5.2);

C) MUKpPOCTpPYKTypa (cM. 5.3);

d) npo4yHocTb (cM. 5.4);

e) pagnoakTMBHOCTb (CM. 5.5).

3.2.3 Kateropus 2: o6s3aTesibHble UCMNbITaHUA 418 06LWEN XapaKTePUCTUKM MaTepuana

MpoussoauTenib AO/MKEH onpeAennTb 06LMe XapakTepucTukn Matepumana. [IoMMMo BCeX MCMbITaHWI,
npueefeHHbIX B naparpade 3.2.2, ANS KayeCTBEHHOW XapakTepUCTUKUW MaTepuana OyayT npoBefeHbl
criegytowme aHansbl:

a) BA3KOCTb Npwv paspyeHun (cm. 5.6);

b) TBepAocTb (cM. 5.7);

c) moaynb KOHra (cm. 5.8);

d) umknunueckasn yctanoctb (cm. 5.9);

€) YCKOpeHHOoe cTapeHue, BKAYasa NPOYHOCTb, LMKINYECKY0 YCTanoCTb 1 U3HOC (cMm. 5.10).

3.3 XapaKkTepucTtukm martepuana

[Onsi Toro 4To6bI 6N BbINOJIHEHbI TPEGOBAHUA HACTOsILWEeR YacTn cTaHgapta NCO 6474, matepuan
[0/IXEeH COOTBETCTBOBATbL AONYCTUMbIM 3HAaYEHUSAM, YCTaHOB/IEHHbIM B Tabnuuax 1 un 2.

[OJ151 CBOICTB MaTepuana kateropum 1

< EanHubl KaTteropusa TpeboBaHue Mop CcblUikun
CBoWicTBO -~
M3MepeHns  CBOWCTBa Tun X Tun S pasgen
CpefiHss oTHOCcUTeNbHas % 1 299 299 5.1 MCO 18754
ob6bemHasi NI0THOCTb EN 623-2
Xumuyeckuii coctaB
OKeung, a/TioMUHUA. AJ20 j z'ﬂoajfl::o;aﬂ 1 o1 60 4o 90 ot 60 oo 90 NCO 12677
[vipkoHwii. Zr02 ¢ HKO2 MaccoBas 1 ot 10 o 30 ot 10 go 30
nons. %
<onuyectso HKO2BZr02 Maccosasi 1 S5 S5
nons. % 52
3afaHHble f06aBKN MaccoBasi 1 S 10 S 10
nons. %
J6uee KOMMYeCTBO MaccoBas 1 S0.2 S0,2
1pnmecein nons. %
MuKpoCTpyKTypa
3a3mep 3epeH okcuaa MKM 1 S 15 S 15 EN 623-3
aNOMUHNSA METOL0M CeKyLLMX
3a3mMep 3epeH LMPKOHUA MKM 1 S0.6 so0,6
MeToLOM CeKyLLNX 5.3
CTtaHpapTHOE OTK/IOHEHne % 1 S25 S25
[OJ19 OKCraa aslioMUHUA
CTaHAapTHOE OTK/IOHEHNe % 1 S 40 S40
ONA LMPKOHMA
MpoyHoCTL MaTepuana, 5.4
anbTepHaTuBbl 1) unun 2)
la) CpegHsas gByxoceBas MMa 1 2 600 2 450 5.4.2 ASTM
TOYHOCTb Ha n3rné C1499
1b) Moaynb Beiibynna 1 28 28 5.4.4 WNCO 20501
EN 843-5
ASTM
C1239
2a) CpefHAA NPOYHOCTb Ha MMNa 1 21000 2 750 5.4.3 WNCO 14704
«rn6 B4 TOYKax EN 843-1
ASTM
C1161
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. EonHuubl  Kateropus Tpeb6oizaHue Mop, CcbInkn
CBolicTBO o
n3MepeHns  CBOICTBa Tun X Tun S pasgen
2b) Mogynb Beibynna 1 £8 £8 5.4.4 ACO 20501
EN 843-5
*STM
C1239
PapgnoaktnBHOCTb (B CbIpbe)
LinpkoHuit Br/kr 1 S 200 S 200 5.5 ACO 13356
Lipyrne 3agaHHble Ao6aBKku Cm. 5.5
Tab6bnuuya 2 —[onycTumble NHTepBasibl 3HAYEHWIA A1 CBOWCTB Marepuana kareropmm 2
CROVicTBO EamHnubl KaTeIOpMH Tpe6oBaHue Moapasaen Cebiku
M3MepeHus  CBOWCTBa Tun X Tvn S
/papHas BAA3KOCTb, 5.6
anbTepHaTvBbl € 1) no
)
1) SEVNB MMa \'m £4.0 £3,5 5.6.2 4CO 23146
CEN/TS
14425-5
2) SEPB MMa 4m £4.0 £3.5 5.6.3 ACO 15732
J) SCF MMa sm £4.0 £3,5 5.6.4 ACO 18756
&STM C1421
TBepaocTb no Ma £ 16.0 £15,5 5.7 ACO 14705
3ukkopcy HV1 EN 843-4
*STM C1327
Nopgynb OHra Ma £320 £320 5.8 /1CO 17561
EN 843-2
*STM C1331
i"STM C1198
<\STM C1259
MpepenbHas OtcytctBue  OTcyTCTBUE 5.9 ACO 22214
LMKInyeckas YTOMAEHNS  YTOMJIEHUSA
/cTanocTtb: npun 400 MMa npu 300 MMa
LMKInYeckan Harpyska
3pn n3rmnbe B 4-X
Toukax. 107 umknos
/ckopeHHoe 5.10
ctapeHue: 104 B
aBToknase (0.2 MMa,
134°C)nocne
aBTOK/1aBUPOBaHUSA:
Mpo4yHOCTb Pa3pyweHne S20 % B 5.10.2 Cm. 5.4
CpaBHEHUM CO 3HaYeHuem
nepepg, aBToKNaBMpoBaHNEM
1N COOTBETCTBUE 3HAYEHUSM,
npuBeAeHHbIM B Tabnnuye 1
Avknnyeckasn 2 OTtcytctBne  OTCyTCTBUE 5.10.3 Cm. 5.9
«arpyska npu nsrmbe B paspyLleHus  paspyLleHuns
4-x Toukax. 107 npu 320 MMNa npu 240
LMK/10B MMNa
43HOC 2 yBenunyenne S20 % B >10.4 4CO 14242-1
CpaBHEHUN CO 3HaYeHneM ACO 14243-1
nepes aBToOKN1aBUPOBaHNEM 1 gpyrue
1CMbITaHAA
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4 MoparotoBka o6pasyoB

MpurotoBneHne o6pas3LoB 6yAeT MPOBOAUTBLCA TaK >e. Kak npu PerynsipHoM Mpou3BoACTBe
MMnNaHTatoB. bByayT nMpuvMeHeHbl TO e Cblpbe W conocTtaBMmas TexHonorus ¢opMoBaHus,
BbICOKOTEMMNepaTypHoii 06paboTkn u TBeppoli o06paboTkn. PopmMoBaHWe 06pasLoB U MOMPOBKa
noBepXHOCTV 06pasLoB 6yAyT NPOBOANTLCS COr1aCHO TpeboBaHMAM UCNbITAHUSA.

MpousBoguTens 06s3aH 3a8BUTb W MpUMBECTM OBOCHOBaHME 3IKBMBAJIEHTHOCTM npouecca
N3roToBfIeHNs 06pasLIOB 06bIYHOMY MPOLECCY U3rOTOB/IEHNS COOTBETCTBYIOLNX U3AeNNiA.

NS oueHKn CBOWCTB MatepuasnioB MOTyT MCMNO/b30BaTbCA FOTOBble NPOAYKTbl UM nX YacTu. OfHako,
yunTbiBass reoMeTpuUyecKne orpaHuyeHus U pUCK MoBpexaeHus obpasua B Npolecce U3roToBIEHUSA, He
pekomeHAyeTCs WCMNo/b30BaTb B KayecTBe 0O6OpasLoB 4acTu [OTOBbIX MNPOAYKTOB, €C/NW peyb uaet o
cnefyowmnx UCMbITaAHUAX CBOMCTB MaTepPUasioB:

- MPoOYHOCTL (5.4);

- yAapHas Ba3KocTb (5.6);

- uuknunyeckas yctanoctb (5.9).

5 MeToabl ncnbitaHnAa
5.1 O6beMHasn NAOTHOCTb

5.1.1 O6uwue TpeboBaHuA

Ob6beMHas nIOTHOCTL OyaeT onpefenATbCcsa cornacHo crtaHgapty WMCO 18754 wnn EN 623-2.
OTasloHHOe 3HayeHne O6BHEMHOW MIOTHOCTW 3aBUCUT OT KOHKPETHOrO cocTaBa KOMMO3WTHOrO martepuasna.
OHO NpUBOANTCA B BMAE OTHOCUTE/IbHOW NAIOTHOCTU P, T 99 %.

OTHOCUTEeNbHaA NIOTHOCTb plrpaccunTbiBaeTcs no gopmyne (1):

(€]

p” - n3mMepeHHas NJI0THOCTb B r/cM3;
puV- KOHEeYHas NAOTHOCTb B r/cM3;

PAAO/IKHO onpeaenaTbCA nyTeM pacyeta Win aMmnnpuyvyeckn.

5.1.2 PacueT npeaesibHO NJIOTHOCTH
[ns pacyeTta npegenbHOM NAoTHOCTM p0 HEeO6XOAMMO TOYHO 3HaTb MaccOBYH [O/IH0 U MIOTHOCTb
Kaxaol asbl. Mocne aToro npegesibHas NNOTHOCTbL paccyuTbiBaeTcs no chopmyne (2):

100%
m: T,
P\ P»

(2

roe:

p.. P., - MIOTHOCTU UHANBUAYA/IbHBLIX KOMMOHEHTOB (OKCUAa aIlOMUHUSA, LUPKOHNSA, APYTUX);

T, TMN- OTHOCUTESIbHbIE MACCOBbIE [0/ KOMMOHEHTOB B %.

3HauyeHne T ... + TT BO BCeX C/yyasaX A0/HKHO cocTaBiATb 100%.

Heobxoanmo onpefenuTb TEOPETUYECKYHO MJIOTHOCTb KaKAoro KOMMOHeHTa Ans ypaBHeHus (2). lMpu
pacuyeTe TeOpeTMYECKOl/ MJIOTHOCTU cofepXaHue MNprYMeceil MOXHO He yuuTbiBaTb, €C/IN WX KOSINYECTBO,
Bblpa@XEHHOEe B MaccoBbIX f0/15X, cocTaBnseT s 0.2 %.

5.1.3 OwmMnupuyeckoe onpegesieHne NpefosbHOM MNAOTHOCTU

Ecnn npegenbHas NA1OTHOCTb HE MOXET ObITb paccuMTaHa ¢ 4OCTaTOYHOW TOYHOCTbLIO, peKoMeHayeTcs
onpeaennTb NpefesibHyto NJI0THOCTb 3MMUPUYECKN, UCMO/b3YSA ONNCAaHHYIO HXE npoueaypy.

a) BblibpaTb NapTUto NOPOLLKa C penpe3eHTaTMBHbIM COCTAaBOM HEOPraHMYeCcKUX COeaUNHEHNA.

b) OTobparb He MeHee 10 o6pa3yoB nNpy MOMOLWM CrMeKaHns U ropsyero M30CTaTU4ecKoro
npeccoBaHns. YC/IOBUA CMNeKaHWss W ropsiyero M30CTaTUYECKOro MpeccoBaHUs BblGMPalOT MO  OnbITy
npou3sBoanTens AN OCTUXEHUS MakCMMaibHOM BO3MOXHOW N/IOTHOCTW.

c) Tllocne OKOH4YaHUA 3TUX MPOLECCOB [MPOBECTU aHa/in3 MUKPOCTPYKTYPbl AN O6HapyXeHus
OCTaTOYHbIX Mop.

d) Ecnu nopbl He o06HapyXuBakwTCs, M3MepUTb M/O0THOCTb COrflacHo cTtaHgapty WCO 18754.
Hapy)Hasi NOBEPXHOCTb UCMbITyeMbIX 06pa3L0B f0/IKHA ObITb OTW/ANGOBaHA NN OTMNOIMPOBaHa.
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e) OkpyrnunTb 3HavyeHne NSIOTHOCTU Kaxaoro obpasua 40 ABYX AeCATbIX (X.XX r/icm3).
0 3anucarb npegenbHyl0 MNAOTHOCTb, MNPEeACTaBAAIOLWY CO60 MakCUMasibHOe 3HadeHue BCex
MHOMBUAYaA/IbHbLIX 3HAYEHWI NI0OTHOCTU.

5.2 Xumunyeckuii coctas

XuMnyecknini coctaB [O/DKEH onpefenatbcsa Mbo npu  MoMowM peHTreHodylyopecueHuun B
COOTBETCTBMM CO cTaHgaptom WNCO 12677, nnbéo mMeToAoM ONTUYECKOW 3MUCCUOHHONM CMeKTpocKonuu c
MHAYKTUBHO-CBA3aHHOW nna3moit (ICP-OES), nn6o MeToaoM MaccC-CNeKTpoOMeTpuUu NHAYKTUBHO-CBA3aHHOM
nnasmoii (ICP-MS).

Ecnn aTo npuMeHMMO, NpousBOAUTENb A0/DKEH (DUKCMPOBaTb B [OKYMEHTax BCe HeopraHuyeckue
npUMecH, KoTopble HamMepeHHO [06aBATCA K cocTaBy. BepxHue n HMXHMe npefesibl 4511 codepXaHus
3TUX MpuMeceill [O/MKHbI OnpeAensaTbcs npousBogutesieM. Ob6uee cofepxaHue 3TUX [06aBOK
orpaHuymnBaeTca maccoBoi gonein 10%.

MpoussoauTesib [OJ/HKEH OXapakTepu3oBaTb 3J/IEMEHTbI, KOTOPble OKa3blBaloT HebnaronpuaTHoe
B/IMSIH/E Ha CBOWCTBa COCTaBa, KakK «npuMecu». BepxHuli npegen cogepxaHus 3TUX npumeceili B LLe/IOM
coctaBnset 0.2% {maccoBas fons).

PekomeHgyeTcs, 4TO6blI MPOM3BOAWUTENbL OMPeAes N BEPXHIO U HWKHIOW TPpaHuLbl coAepXaHus
OoKC/Aa aTOMUHUSA U LUMPKOHUSA, KOTOPble [AO/KHbI OblTb U3MepeHbl B COOTBETCTBUM C orpejefieHvem
kaTeropumn 1 (cm. 3.2.2).

5.3 MukpocTpykTypa

[Ona onpepeneHna MUKPOCTPYKTYPbI AOJ/HKEH ucnonb3oBaTbea meTton B n3 EN 623-3:1993. Paswep
3epeH oKcuaa allOMUHUA N 3epeH LMPKOHUA OOJ/DKEH OnpefensaTbCA MeTogoM cekywmx. OnpegeneHuve
pa3mMepa 3epeH Apyrux a3 He TpebyeTcs.

MpumedvaHne. MeTopa cekylleli MO3BOISET ONpenesiMTb HOMUHa/IbHbLIA CPeaHUA pasmep 3epeH Ha
MuKpodpoTorpadmsax B onpefenieHHOM NONOXEHUWN, a He pacnpefesieHne pasMepoB OTAebHbIX YacTuLL.

[ns ot6opa, NOArOTOBKM M OLEHKN 06pasLia A0/MKHbI NCMOMb30BaHbl Criefyloline pekoMeHAaumm.

a) ToNwmMHa CTEeHKM OTAeNbHbIX 06pasuoB AO/HKHA OTpaxaTb MaKCUMasibHYHO WU MUHUMabHYHO
XapaKTepucTuUKu NPoAyKTOB Npou3BoauTENS.

b) MNosioXeHne MUKPOCHMMKa [O/MKHO OTpaxaTb 061acTv B LieHTPe M Ha MOBEePXHOCTU OTOBGpaHHbIX
o6pa3sLoB.

c) Bbi6op o6pasLia fo/MKeH oTpaxaTb BO3MOXHOCTU OTK/IOHEHMSA TemnepaTypbl B Meyu.

d) PekomeHpgyeTcs MCMNoNb3oBaHWE B KayecTBe 00pasLoB A5 OLEHKM MUKPOCTPYKTYPbl OObIYHbIX
NPOAYKTOB; €C/IM  UCMOJIb3YHTCA WHble 06pasubl, OHW [AO0/DKHbl ObiTb NPOU3BEAEHbI  CrOCO6OM,
9KBVBa/IEHTHbLIM CNOCOBY N3rOTOBIEHNS 3TUX NPOAYKTOB B OObIYHbLIX YCIOBUSX.

e) B kaxpoii oTAaenbHOM NO3ULMN MUKPOCHUMKA A0/MKHbI ObiTb COGMOAEHbI TPe6GOBaHUA K pasMepy
3epeH, onpeaeneHHoMy MeTOA0M CEKyLUUX, B COOTBETCTBUN C Tabnuuein 1.

f) CraHpapTHOe OTK/IOHEHWe pa3mMepa 3epeH, OnpefesieHHOro MeTOAOM  CekKyluX, AO/HKHO
onpefenATsCa MO OTAe/IbHbIM MUKPOCHMMKaM. CTaHAapTHOe OTK/IOHEeHMe [OOJ/IXHO COOTBETCTBOBAaTb
TpeboBaHUAM, yCTaHOB/IEHHbIM B Tabauue 1.

OnpepeneHne pasmepa 3epeH MeTOAOM CeKyLUX AO/MKHO OblTb OPraHn3oBaHO Takmm o6pa3om, YTobbl
eAnHoobpasme MNOCTOSAHHOrO MNPOU3BOACTBA MOXHO 6bII0 OUEHUTb C [OCTAaTOYHOW CTaTUCTMYECKOM
[OCTOBEPHOCTbIO. MpounsBoanTens A0/MKEH 060OCHOBaTb OpraHv3auuio npouecca onpefeneHns pasmepos
YacTul, A1 KOHKPETHOro Npon3BOACTBEHHOrO npouecca. PekomeHAyeTcs, 4Tobbl Npoun3BoauTeNlb MpoBesn
aHa/IM3  HafeXHOCTW, MOBTOPSAEMOCTM W eAuHoO6pasnsi MNPOM3BOACTBEHHOrO Mnpouecca B MaHe
MUKPOCTPYKTYPbI (Banngauus) v UCMNOMAb30BasT 3TW faHHble ANA OpraHu3auuy KOHTPOASA MNOCTOAHHOro
npoussBoAcTBa. Ecnm aTOT geTasibHbIA aHaNM3 yCMnewHo 3aBeplleH, TO KOHTPO/ib MUKPOCTPYKTYPbl B XOAe
NOCTOSAHHOrO NPOM3BOACTBEHHOrO NpoLecca MoXeT NPOBOAUTLCA C UCMONb30BaHMEM OrpaHMYeHHOro Ymcna

06pasLoB N MUKPOCHNMKOB.

MpumevaHnune! - ASTM E112 ucnonb3oBatbCsd He MOXET, MOCKOSIbKY 3TOT CTaHAapT He OTHOCUTCH K
KOMMO3WTHbIM MaTepuasiam.

MpumBYaHMB2 - Pasmep yacTul, onNpeaeneHHbIn MeToA0M CeKyLMX, BCErAa OKa3blBaeTCA MeHbLUe, Yem
MCTUHHBIV pa3mep YacTtuy,. JanbHeliwne nogpo6HOCTU 1 CCbIIKM Ha IMTepaTypHble UCTOUYHWKY NpuBeseHbl B EN 623-3.

[ANA NOBBLIWEHNA KOHTPAcTHOCTU W ONpefesieHnss rpaHuL, 3epeH LMPKOHMA W OKCuga atoMUHUA
peKoMeHyeTCss UCMNOMb30BaTb B CKaHUPYIOLEM 3/1eKTPOHHOM Mukpockone (COM) BTOPOW 31eKTPOHHbIN
[ETEKTOP C BbICOKUM YCKOPSAOWUM HanpsXXeHnem.

5.4 TIpOYHOCTHbIE XapaKTepPUCTUKN

5.4.1 O6wune TpeboBaHUA

MPOYHOCTHbIE XapaKTEPUCTUKM [O/IDKHbI ONpeaensaATbca /Mb6o C  UCMO/b30BaHUEM  UCMNbITAHUA
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NPOYHOCTN Ha M3rnb no ABYM OCSAM, COM/lacHO onncaHuilo B pasgenie 5.4.2, nM60 C MOMOLLbIO UCMbITaHUSA
npegena NPoYHOCTM Ha n3rnb B 4 Toukax (cM. 5.4.3). B KaXgoM MCnbITaHUM AO/HKHO OLEHMBaTbCA He MeHee
30 o6pasuoB. AHaNM3 AaHHbIX AO/MKEH NPOBOAUTLCA B COOTBETCTBUM CO CTATUCTUKOW Belibynna (cm. 5.4.4).

B xoge ucnbiTaHuii AnsA o6neryeHUss MHTepnpeTauMu [aHHbIX C TOYKW 3peHus MpeanosaraemMoro
NPUMEeHeHMs nNpoAyKTa PeKoOMeHAyeTCs YTOYHUTb, Kakoi cnoco6 LWANMOBKM MNOBEPXHOCTU  Obls
MCMNo/b30BaH.

Ecnn ncnonb3oBanacb NOBEPXHOCTb MOC/IE OTXUIa, HEO6XOAUMO YTOUHUTL, 6Gblna In oHa obpaboTaHa
nyTemM NpeccoBaHusi, NGO NyTeM pe3aHuns A0 CrekaHus.

5.4.2 TIpoOYHOCTb Ha M3rnb No gByM OCAM

VMcnbiTaHne NPOYHOCTU Ha U3MM6 NO ABYM OCSM A0/HKHO MPOBOANTLCA B cooTBeTCTBUM C ASTM C1499.
MoBepXHOCTb 06pa3L 0B MOXET ObITb cpasy nocse o6xura, WiaMoBaHHOW UM NOMMPOBaHHOM. B pamkax
3aja4y  HacTosweWn uvactTm crtaHgapta WCO 6474 6yayT wucnonb3oBaTbCA pa3Mepbl 06pasuoB MU
3KCNepuMeHTa/IbHas yCTaHOBKa, OnucaHHble B Tabnuue 3.

Ta6nwunuya 3 - Pasmepbl 06pa3LoB A5 UCMbITAHUSA NPOYHOCTU NPY U3rnbe No ABYM OCSAM U OCHaCTKa
L5 UcnblTaHui

Pasmep, mm 3HayeHue JonycTumble npegensl CokpateHune
[vnameTp kpyrosoro obpasua 36 +1.0 D
TonwwuHa o6pasua 2 0.1 h
[vnameTp onopHOro KonbLa 30 +0.1 Da
[uvameTp KosbLa Harpyskun 12 +0.1 D1
3a4MYyC KOHTaKTHOro KosbLa 2 +0.2 r

1 pumeyvaHune - CokpalleHVsl NpuBeaeHbl B COOTBETCTBUN CASTM C1499.

5.4.3 TIpOYHOCTb Ha M3rnMb B YeTblpex To4YKax

MpoYHOCTb Ha M3rMb B YeTbIpex ToUYKax AO/MKHA OnpeaensATbCs B COOTBETCTBUM CO cTaHgapTom NCO
14704, EN 843-1 wanm ASTM C1161. MNoBepxHOCTb 06pa3LoB MOXeT ObiTb cpasy LWANPOBaAHHOW wiun
nosiMpoBaHHOW. B pamkax 3agay HacTosiweli vactu ctaHgapta MCO 6474 p[omxHbl MUCNOMb30BaThCA
pasmepbl 06pa3yoB 1 3KCNepUMeHTaNbHasA yCTaHOBKa, ONMcaHHble B Tabnuue 4.

Tab6nwuuya 4 - Pa3mepbl 06pa3yoB ANa UCMbITaHUA NPOYHOCTU NpU U3rnbe B 4 TOUKaxX MU OCHacCTKa A/1s
MCNbITAHWN

Pa3mep, mm 3HauveHne JonycTumble npegensi CokpalieHue
MnpuHa obpasua 4 +0.2 b
TonwmHa obpasua 3 +0.2 d
[OnnHa o6pasua £45 — LT
PacctosHne mexay onopamu 40 +0.1 L
Harpyxaemblii MpOMeXyToK 20 +0,1 LL

MpumeyvaHune - CokpalleHNs npvBeaeHbl B COOTBETCTBUM CO cTaHaapTom ICO 14704.

5.4.4 Mopynb Beiitbynna

[aHHble O MPOYHOCTW, MOJIYYEHHbIE MPU UCMLITAHUN MPOYHOCTU Ha M3rMbé No ABYM OCAM wUnn Mo 4
TOoYKaM, O0/DKHbl aHa/IM3MpoBaTbCA B COOTBETCTBUMW co cTtaHgaptom WNCO 20501, EN 843-5 wnu ASTM
C1239 c wucnonb3oBaHWeM CcTaTUCTUKU Belibynna. [nsa cocTaBfieHUs oTyeTa 06 WCMbITaHUU AO/XKHbI
NCnonb30BaTbCA CpefHVe 3HaYeHVs NPOYHOCTU 1 MoAdyna Belibynna. 3T napameTpbl O/MKHbI HAXOAUTBLCS
B paMKax fonyCTUMbIX 3Ha4YeHWl, yKasaHHbIX B Tabnuue 1.

5.5 PagnoaktMBHOCTb

YpoBeHb pafMoakTUBHOCTU [OJ/DKEH ONpefenATbCsA B COOTBETCTBUM co cTaHgaptom WNCO 13356.
Mpuemnembl Takxke Apyrme MeToAbl, ecnu obecrneyeHa WX AocTaTOYHass TOYHOCTb U HaAEeXHOCTb. B
KayecTBe WUCMNbITyeMbIX 06pasLOB [O/DKHblI MCMO/Ib30BaTbCS Chipble MOPOLUKOBblE MaTepuasnbl, TO eCTb
Marepuasbl, He nojBepraBlINECS CMELIMBAHUIO C MPOYUMU UHrpeaneHTaMn. Bce KOMMOHEHTb! AO/KHbI
HaxoAUTbCA B paMKax AOMYCTUMbIX 3Ha4YeHWUi, yka3aHHbIX B Tabnuue 2.

PagnoakTMBHOCTbL C Hambosblueli BEPOATHOCTbIO MOXET 6biTb 06yC/ioBfieHa UMpPKOHMEM. [Mpouee
CbIpbe, UCMOoJIb3yeMoe MPOU3BOAUTENAMU, TaKKe MOXET AEMOHCTPUPOBATL MPU3HAKWU PafuoakTUBHOCTU. B
CBAI3U C 3TMM Heo6X0AMMO onpefensATb PafnoakTVBHOCTb 3TOrO CblPbs B COOTBETCTBUM C TpeboBaHMAMMN
ncnbiTaHnii Kateropumn 1.
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OKCUA, aIlOMUHUS U 6OMNBbLUMHCTBO A06aBOK, NPUCYTCTBYIOWMX B TEXHUUECKOl Kepamuke, He cogepxar
pagMoakTUBHOCTU. /151 3TOrO CbIpbsi aHa/IN3 PaAUN0aKTUBHOCTY He TpebyeTcs.

5.6 YaoapHasa BA3KOCTb

5.6.1 O6wwne TpeboBaHUA

YpapHas BAA3KOCTb MaTepuana [AOJ/DKHa onpefenATbCsa C WUCMNO/Ib30BaHMEM OAHOM0 U3 MeTOAOB,
YMOMSAHYTbIX B pa3genax ¢ 5.6.2 no 5.6.4. Ana KaxAoro UcnbITaHUA AO/MHKHO UCMOb30BATLCA Kak MUHUMYM
5 06pasuoB. Tpebyemble 3HAYEHUS OTHOCSTCA K CpegHEMY 3HAUYEHUIO B CEPUN UCTIbITAHWIA.

5.6.2 SEVNB

MeTon C npumeHeHMem obpasua C OAHOCTOPOHHMM V-06pa3HbiM 60KOBbIM Hagpe3om (SEVNB)
[O/MKEH MCMNONb30BaTbCA B COOTBETCTBUM cO cTaHgaptom WCO 23146 wnu CEN/TS 14425-5. Paguyc
Hagpes3a [l0/KeH 6bITb KaK MOXHO MeHblue, NpeAnoyvTuTesisHO MeHee 10 MKM.

5.6.3 SEPB
MeTopn C NpMMeHeHMeM Npu3mMaTMyeckoro obpasua c npegsBapuTenlbHO HaHECEHHbIMU TpeLnHamMn Mo
opHon kpomke (SEPB) go/mkeH MCNonb30BaTbCs B COOTBETCTBUM CO cTaHgapTom MCO 15732.

5.6.4 SCF
MeTopa, UCMbITaHUA Ha U3rM6 NOBEPXHOCTHBIX TpewmH (SCF) f4o/MKeH UCNo/b30BaTbCsl B COOTBETCTBUN
co ctaHgaptom NCO 18756. ASTM C1421. EN 843-4 nnim ASTM C 1327.

5.7 TBeppocTb

Ona onpepgeneHvus TBepaoCTV maTepuana OOJ/DKEH WCMO/b30BaTbCA MeTO[ OLEHKM TBEepAoCTU Mo
Bukkepcy, cornacHo ctaHgapty MCO 14705. Bo BpeMA UCNbITaHUA Harpyska [O0/DKHa cocTaBfiaTb 9.81 H
(HV1).

TBepOoCTb 3aBUCUT OT KOMYECTBa LMPKOHUA U Npoumx A06aBOK K OCHOBE, COCTOsLel 13 okcuga
annioMrHNA. Tak. npeaenbHO A0NYCTMMOe 3HaYeHue, ykazaHHoe B Tabnuvue 2. ABNAETCA pernpe3eHTaTUBHbIM
[O19 KepaMn4ecKoro KOMrnosmuTa C BbICOKMM COAepXaHnemM UMpKoHus. PekomeHayeTcs, 4To6 nponssoguTenb
yKasas TUNMYHoe 3HayeHue 1 onpeaenus NpuemMnembii HUXHUA Npegen A5 KOHKPeTHOro cocTasa.

5.8 Mogynb HOHra

Moaynb KOHra 6yaet onpefensaTbCcA B COOTBETCTBUM cO cTaHgaptom WNCO 17561. EN 843-2. ASTM
C1331, ASTM C1198 unn ASTM C1259.

Mogaynb KOHra 3aBUCUT OT KONMYECTBA LIMPKOHUS M NPOYMX [06aBOK K OCHOBE, COCTOSALEN N3 okcuaa
aNItoMUHKA. Tak. npefesibHO AONMYCTUMOE 3HavyeHue, yka3aHHoe B Tabuue 2. ABNseTcs penpes3eHTaTuBHbIM
01 KepamMuMyecKoro KOMMnos3uTa C BbICOKAM COAepXaHuem  UMPKOHWA. PekomeHayeTcs, 4ToObl
npousBoAuTesib ykasaa TUNNUYHOE 3HaYeHne 1 onpegesnin NpueMaeMblii HKHUIA npegen A1s8 KOHKPeTHOro
cocTaBa.

5.9 Llmknnyeckana ycTanocTb

[Onsa onpepeneHns XapakTepPUCTUK LUMKINYECKONW YCTa/loCTM MaTepuana fOJ/DKEH WCNOMb30BaTbCA
MeToZ ornpefesieHNss UMKNYECKOl ycTanocTu npu mnsrnmée, corsiacHo crtaHgapty WCO 22214, [o/mKHbl
NPUMEHATLCA Te Xe MUCNbITyeMble 06pasubl U MUCNbITaTeNlbHaA YCTaHOBKa, KOTOpble onucaHbl B pasgene
5.4.3 (NpOYHOCTb Npu M3rnbe B YeTbIpex TOYKax).

YcnoBusa ncnbitaHus 6yayT onpeaenaTbCsi B COOTBETCTBMU C ONUCaHMEM, NPUBEAEHHbIM B Tabauue 5.

Ta_6MN W adrsSHY cnosuAMCMbiTaT?

Ycnosus ucnbltaHus 3HaveHune
3HellHne ycnosus dusnonornyeckmii conesoli pacteopa, ot 18°C go 40°C
3KOpPOCTb LMKI0B 520 Iy,
Tve Cm. Tabnuuy 1
(0adhhmumneHT acummeTpumn uuknia 0.1 (Omir/Orma,)
Popma kpuBoii CuHyconganbHasn
[VKnbl cnbiTaHnii *10°
1lncno o6pasuyos * 5

‘CornacHo ctaHgapty CO 16428.
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5.10 YckopeHHOe cTapeHue

5.10.1 O6wure TpeboBaHnA

[laHHOe ncnbiTaHWe No3BOJIsAeT onpefesiTb CTabubHOCTL MaTepuana B BOAHOW cpefe. B yacTtHocTw,
YCMOBYS UCTIbITAHNSA UMUTUPYIOT B3aMMOAeCTBME LMPKOHNA C BOJOW Npu MOBbIWEHHON TeMnepaTtype. 3T0T
MeTo[, MO3BOJIAET oOnpefesiMTb, B KakoW CTeNeHW MpoucxoauT paspylleHne martepuasa BCreacTBue
rMApoOTEPMUYECKOrO CTapeHus.

McnbiTaHe [O/MKHO NPOBOAUTBLCA C UCMOJIb30BAHMEM COOTBETCTBYIOWEro aBTOK/1aBa C BOASAHbLIM
napom npu TemnepaTtype (134 + 2)°C B TedeHue 10 uvacos. [pu TakoW Temnepatype aBTOKNaB,
MCnosb3yeMblii 4718 3TOr0 UCMbITAHUSA, AO/HKHO AOCTUraTb HOMWHasibHOro gasneHus 0,2 MMa. O6pasubl
6yAyT NCNONb30BaThbCA B COOTBETCTBUN € NyHKTamu 5.4, 5.9 n 5.10.4 cOOTBETCTBEHHO.

[Ona TOro 4To6bl OUEHUTb 3HAYMMOCTb paspylleHUs MaTepuana BC/eACTBUE TNAPOTEePMUYECKOro
cTapeHus, Nocsie aBTOK/1aBUPOBaHUSA [O/KHbI MPOBOANTLCA UCNbITaHWUSA, ONUCaHHble B pa3genax ¢ 5.10.2 no
5.10.4.

5.10.2 Mpo4HOCTb
MPOYHOCTHbIE UCMbITAHUSA [0/MKHBI NPOBOAUTLCA B COOTBETCTBMU C OnNucaHvem B pasgersie 5.4. nocne
aBTOK/1aBMPOBaHWA NokasaTenun A0/KHbI HAXOAUTLCA B Npejesiax, YCTaHOB/IEHHbIX B Tabnnue 2.

5.10.3 MNpepgenbHaa UMKAN4yeckasa yctasnocTb
McnbiTaHua Ha npefenbHY0 LMKIUYECKYH YCTasloCTb [AO/DKHbI MPOBOAUTLCA B COOTBETCTBUU C
onvcaHnem B pasgene 5.9 ¢ CNoNb30BaHNEM CHUWXEHHOIO YPOBHSA Harpy3ku corsiacHo tabnuue 2.

5.10.4 N3HOCOYCTONUYMBOCTb

B pamkax 3agad HacTosiweil yactm ctaHgapta WCO 6474 npegnonaraetcs, 4TO W3HalIUMBaHue
obpasuoB byaeT 3aBuceTb OT NMOBEPXHOCTHOrO paspylleHus maTtepuana BC/eACTBME MMAPOTEPMUYECKOro
cTapeHns, KOTopoe cuuTaeTcsa cneumdrnyeckor xapakTepncTukon matepuana. Takum obpasom, TpebyeTcs,
4YTO6bI U3HaLIMBaHWE 6bII0 U3yYeHO A0 M NOoc/e YCKOPEHHOro rmapoTepMUYEecKoro CTapeHnss kepaMmmyeckmnx
KOMIMOHEHTOB.

VicnbiTaHMe Ha M3HOC [0/DKHO OblTb BbIGPAHO B COOTBETCTBUW C MNpepgnosiaraemMmbiM MPUMEHEHNEM
MarepuasioB, B YAaCTHOCTM, C Y4YeTOM MaTepuasioB, UCMNOJIb3yeMblX B napax TpeHus umnnaHtata. byger
Mcnonb3oBaTbCA  /IM60  CUMYAUMA  npeAnosiaraemMoro  npuMeHeHus  [Hanpumep. N C014242-1
(TasobeapeHHbIli cyctaB) uam MCO 14243-1 (koneHHbIW cycTaB)], IM60 yNpoLeHHOe UCMNbITaHne Ha MU3HOC
(HanpumMep, «KOMbLO-ANCK», «CTEPXEHb-ANCK»).

XapakTepuCcTUKN U3HaWMBaHUA OOJDKHbI ONpefeniaTb KOMMMYECTBEHHO: B (hOpMe 06BbeMHOro M3Hoca
UNN NoTepyn Maccbl 060MX KOMMOHEHTOB Mapbl TPeHus. Ecnun nocne yCKOPeHHOro ctapeHus Habniogaetcs
yBefIMYeHne Wn3HaWMBaHUS, TO [AOJ/DKHbl BbINOMHATLCSA YC/OBUS NpeAesibHbIX 3HAYeHWW, ykasaHHble B
Tabnuue 2.

B MNCO 13356 wucnbiTaHWe YCKOPEHHOro CTapeHWsi KOMOUMHMPYETCA C WU3MEPEHMEM COoAepXaHUs
MOHOK/MHHO ha3bl. BepxHuii npegen cogepxaHwsi MOHOK/IMHHOWM hasbl Nocse cTapeHus onpegensercs
0N UMCTbIX LMPKOHMEBLIX MaTepuanoB. Takoi npegen He TpebyeTcsa B pamkax 3afjay HacToslel 4yactu
ctaHgapta NCO 6474, NOCKOMbKY 06WMWIA O06beM UMPKOHWST B KOMMO3WTHOM MaTepuasie cocTaBrisieT
npn6m3nTenibHO 20% uan MeHee. 3TO OTHOCUTCSA Takxke K TeopeTMyYeckoMy Crlyyato, Korga BeCb LiMPKOHMUA
ABNAETCA MOHOK/IMHHbIM: B 3TOM cflyyae obwas [01s8 MOHOK/IWHHOW ¢hasbl B KOMMO3WTHOM Martepuasne
coctasnsaetr 20% wnn meHee. PekomeHAyeTcCsl, O4HAKO, YTOObl NPOM3BOAMUTE/Ib TakXe MPOBOAU/T aHa/IN3
cofepXaHnsi MOHOK/IMHHON hasbl nocne crtapeHus n obeyxaan nosiydeHHble pesynbTaTbl C YYeTOM AaHHbIX
MeXaHUYeCKNX UCMbITaHWIA.
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MpunnoxeHne JA
(cnpaBOYHOE)

CBefleHna 0 COOTBETCTBUU CCbIZIOUYHbIX MEXAYHAPOAHbLIX CTaHA4ApPTOB
HauMoHaNbHbIM cTaHgapTam Poccuiickoli degepaynn

Ta6nnua A.1
O603HavYeHne N HaMMeHoBaHne
CTeneHb COOTBETCTBUSA COOTBETCTBYIOLENO HALMOHA/IbHOIO
cTaHgapTa

O603HayYeHne CCbISIOYHOro
MeXAyHapoaHOro cTaHgapTa

NCO 12677 - «
NCO 13356 - )
NCO 14242-1 #
NCO 14243-1 HoT FOCT P NCO 14243-1-
2012 «MmnnaHTaTbl ANS XMpypruu.
/3HOC TOTa/IbHbIX NPOTE30B KOJIEHHOIO
cycTtaBa. Yactb 1. NapameTpsbl
Harpy>XeHus v nepemMeLleHus ans
MCMbITaTe/IbHbIX MallH C KOHTPO/IeM
Harpy3Kku 1 OKpyXamLmx ycrioBuiA npu
MCrnbITaHUN»
NCO 14704 - ‘
NCO 14705 -
MNCO 15732 -
MCO 16428 -
NCO 17561
NCO 18754 -
MCO 18756 -
NCO 20501
NCO 22214 -
NCO 23146 -
CENTITS 14425-5 -
EN 623-2 -
EN 623-3:1993 -
EN 843-1 -
EN 843-2 -
EN 843-4 -
EN 843-5 -
ASTMC1161 -
ASTMC1198 -
ASTM C1239 -
ASTM C1259 -
ASTM C 1327 -
ASTM C1331 -
ASTM C1421 -
ASTM C1499 -
‘COOTBETCTBYIOWMIA  HAUMOHa/IbHLIA  CTaHAApPT  OTCyTCTBYeT. [10 ero YTBepXAeHus peKkoMeHAayeTcs
1CNO/bL30BaTh NEPEBOZ, Ha PYCCKUiA A3bIK AaHHOTO MeXayHapoaHOro ctaHdapTa. MNepeBod AaHHOMO MeXAyHapoaHOro
CTaHfapTa HaxoauTcs B PefepasibHOM MHAIOPMALVIOHHOM (DOHAE TEXHUYECKMX pernamMeHToB 1 CTaHaapToB.
MpumveyaHne - B HacTosel Tabsmue WCMOMb30BaHO Criefytoliee YCI0BHOe 0603HaueHue CTeneHn
COOTBETCTBUSA CTaHAapTa:
- HOT - MAEHTWMYHBI CTaHOapPT.

*

*
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