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MpeaucnoBune

1 MOArOTOBJIEH O6LectBOM € OrpaHM4eHHON oTBeTCTBEeHHOCThIO «LWMTOnpoekt» (OO0
«UNTONpoekT») Ha OCHOBE COGCTBEHHOrO ayTEHTUYHOrO NEpPeBOAa Ha PYCCKUA A3bIK MEXOYHapPOAHOro
cTaHaapTa, yKazaHHOro B MyHkTe 4

2 BHECEH TexHu4eckum kommuTeTomM no craHgaptusauun TK 453 «AmnnaHtaTel B XUPYPruuy»

3 YTBEP)XXOEH W BBEJEH B OEWCTBUWE Mpukasom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynmpoBaHuio u Metponorum ot 12 gekabps 2014 r. Ne 2072-ct

4 Hacrosilumin cTaHgapT MAEHTUYEH mexayHapoaHomy craHaapTy MCO 6474-2:2012 «AmnnaHTaThl
ana xupyprun. Kepamuyeckme marepmansl. 4 a ¢ T b 2. KOoMNo3uTHble mMaTepuaribl Ha OCHOBE oOKcuaa
anoMUHUS BbICOKON YNCTOTbI C yeuneHmem uupkoHuemy (ISO 6474-2:2012 «Implants for surgery — Ceramic
materials — Part 2: Composite materials based on a high- purity alumina matrix with zirconia
reinforcement»)

Mpy nNpUMEHEHUM HACTOALLEro CTaHAapTa PEeKOMEHAYETCA WCMOMNb30BaTb BMECTO CCbINOYHbIX
MeXayHapoAHbIX CTaHAapTOB COOTBETCTBYIOLUME UM HaLMOHanbHble cTaHgapTbl Poccuickon deaepauuum,
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5 BBEJEH BINEPBbIE
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eXemMecaYHoOM hopMaUylUoOHHOM yKazamene «HauuoHanbHble cmaHdapmely. B crnyyae nepecmompa (3aMeHbl) unu
OomMeHb! Hacmosaweeo cmaHdapma coomeemcemeyrowjee yeedomneHue 6ydem onybnukogaHo & bnuxaliluem ebirnycke
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BBeneHue

HW oaWH K3 UW3BECTHbIX WMMNAHTAUMOHHLIX MAaTepuarnoB, WCMONb3YEMbIX B XUPYPruu, He
NMPOAEMOHCTPUPOBAI MOMTHOE OTCYTCTBME CMOCOOHOCTM BbI3bIBATL HEXENAaTesNbHbIE pPeakuun B OpraHusme
yenoseka. Tem He MeHee, ANUTENbHbIN KIMHUYECKUIA OMbIT MPUMEHEHUA OKCuAa antOMUHUSI U LUMPKOHUS
(OCHOBHBIX KOMMOHEHTOB MaTepuana, ynoMMHaeMoro B HacTosiLlei Yactu crangapra UICO 6474 B kayecTse
Buomarepuanos npPOAEMOHCTPUPOBAS, HYTO MPU WCMOSBL3OBAHWM STOFO MaTepuana npu YCNOBUKM €ro
Hagnexaiyero NPUMEHeHNs MOXHO OXuAaTk NPUEMITIEMbI YPOBEHb BMONOrMYECKOro oTBeTAa.
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HALUMWOHANBbHBLIWN CTAHOAPT POCCUUCKOWN DELEPALUUMN

MMMNAHTATBLI gnda XUPYPIUn
KEPAMUYECKUE MATEPUAIDbI
Yactb 2
KomMno3uTtHble MaTtepuasnbl HaA OCHOBE OKCuaa arntoMUHuA BbICOKOW YUCTOTHI

C YCUINEHNEM LIUPKOHUEM

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

Oata BBeaeHus — 2016—01—01

1 ObnacTb npumeHeHus

Hactoswaa uvacte cranHgaptra NCO 6474 ycraHaBnuBaeT XapakTEPUCTUKM U COOTBETCTBYIOLLME
METOAbI UCNbITaHWA AnA BUOCOBMECTUMOrO U BUonorMyeckn CTabunbHOro KepamMmmuyecKoro MaTepuana ans
KOCTHOW MMacTUKW HA OCHOBE YCUIMEHHOrO LIMPKOHMEM KOMMO3UTHOrO Marepuana u3 okcuaa anioMuHUS
BbICOKOW YNCTOTbI B KAYECTBE KOMIMOHEHTOB OPTONEeAUYECKMX NPOTE30B CYCTaBOB.

Hacroawaga 4yacte ctaHgapta UCO 6474 0THOCUTCA K KOMMNO3UTHbLIM MaTepuanamM Ha OCHOBE oKkcuaa
anMUHKUA, TO eCTb C NpeobnagaHnemM OKcuaa antoMUHUA B COCTaBe mMatepuana ¢ maccoBoin gonen > 60 %,
KOTOpbIE aHanorMvHbl MaTtepuany, onucaHHomy B WCO 6474-1, HO OTNMYAOTCA MNPUCYTCTBUEM
onpeaeneHHOro KONMYecTBa LIMPKOHUA U HEKOTOPLIX APYrMX UHIPEANEHTOB.

Mpumeyanne. OBA3aTenbHbIE XapakTEPUCTUKM NPOYHOCTU M yAAPHOW BSI3KOCTU B HACTOALLEN 4acTu
ctaHgapta NCO 6474 oTnu4yaloTcs OT COOTBETCTBYHOLMX Xapakrepuctuk UICO 6474-1. Kpome TOrO,
umeroTca TpeboBaHus, NPUMEHUMbIE KOHKPETHO K UMPKOHMIcoaemkalum matepuanam (cm. MCO 13356).

B cocraBe martepuana, onpeaensemMoro B Hactoslen yactu craHgapra NCO 6474, nepeyncneHsl
JononHuTenbHble 06aBkU. TUNUYHLIMK J0DABKaMK K KEPAMUYECKUM Matepuanam u3 okCuaa anoMuHUs u
umpkoHua aenawtca Mg, Y, Ce n gpyrue. 3HadyeHne Takux 406aBOK COCTOUT B YNyYLUEHUM MEXaHUYECKUX
CBOWCTB U/MIU XUMMUYECKOW CTabUNbLHOCTM KOMMO3MTHOrO Marepuarna Ha OCHOBE OKcuaa anioMUHUSA U
uupkoHua. Hacrosawasa yactb craHgapta NCO 6474 He oxBaTbiBaeT GUONMOrMYECKY0 COBMECTUMOCTb (CM.
MCO 10993-1) 9TUX HEOopraHn4eckMx KOMMOHEHTOB C OpraHusMom 4YenoBeka. OBA3aHHOCTbIO
nNpou3BOAUTENST SBNSETCA OUEeHKa OWOCOBMECTUMOCTM KOHKPETHOr0 Kepamu4yecKkoro KOMMO3UTHOrO
marepuana, Kotopas MpOM3BOAUTCA B COOTBETCTBUM C MOMOXEHWAMM HACTOSLLEW 4acTu cTaHaapTa
NCO 6474.

2 HopmaruBHbI€ CCbINIKU

B HacToqLem ctaHgapTe Mcnonb30BaHbl HOPMAaTUBHBIE CCbINKKM HA Cneayowpme cTaHaapThbl:

NCO 12677 Xummnyeckuii aHanus OrHeynopoB peHTreHodnyopecueHTHbiM MeTogoMm (XRF). Metog
nnaeneHonnTbix guckoB (ISO 12677, Chemical analysis of refractory products by X-ray fluorescence (XRF)
— Fused cast bead method)

NCO 13356 MmnnaHntatbl 4na xupypruu. Kepamuyeckue martepuansl Ha OCHOBE AMOKCUAA LIMPKOHUSA
TeTparoHanbHow mogudukaumm, ctabunuanposaHHoro okcuaom uttpus (Y-TZP) (ISO 13356, Implants for
surgery — Ceramic materials based on yttria-stabilized tetragonal zirconia (Y-TZP)

NCO 14242-1 NmnnanTtatbl 4na Xmpyprun. M3HOC NonHbIX NpoTe30B Ta3obegpeHHbIX CyCcTaBoB. YacTb
1. MapameTpbl Harpy>XeHUsi U1 CMEeLLeHUa Ans annapaTtoB AN UCMLITAHWUSA HA U3HOC U COOTBETCTBYIOLUME
YyCroBUS OKpyXatoLen cpeabl Ana ucnoitadun (1ISO 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)

N3panue opuumnanbHoe
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NCO 14243-1 UmnnaHTaThl AnsA Xupyprun. MI3HOC TOTanbHbIX NPOTE30B KONEHHOro cyctaea. Yactb 1.
MapameTpbl Harpy>eHus U CMeLLeHus AnsA annapaTtoB ANS WCMbITAHUSA Ha M3HOC C KOHTPOJIEM Harpysku u
COOTBETCTBYIOLLME YCMOBUSA OKpyxaiLien cpeabl Ang ucnoitaHua (1ISO 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)

NCO 14704 Kepamuka TOHKasa (BbICOKOKAYECTBEHHAs KepamuKka, BbICOKOKAYECTBEHHAs TEXHUYeckasi
kepamuka). MeTog onpeaeneHus NpOYHOCTU HA U3rMbG MOHOMMUTHON KepaMUKU NPKU KOMHATHOW TeMnepartype
(ISO 14704 Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for flexural
strength of monolithic ceramics at room temperature)

NCO 14705 Kepamuka ToHKasa (BbICOKOKAUECTBEHHAs Kepamuka, BbICOKOKAYECTBEHHaA TEXHMYeckasi
kepamuka). Metoa onpegeneHuss TBEPAOCTU MOHOMWUTHOW Kepamuku npu KOMHaTHOW Temnepatype (ISO
14705, Fine ceramics (advanced ceramics, advanced technical ceramics) — Test method for hardness of
monolithic ceramics at room temperature)

MCO 15732 Kepamuka TOHKas (BbICOKOKA4YECTBEHHAS KepamuKa, BbICOKOKAYECTBEHHAA TeXHUYeCKas
kepamuka). MeToa onpegeneHuss BSI3KOCTM  Pa3pyLUEHWs] MOHOMMTHOW KepamMKU NpWM  KOMHaTHOM
Temnepartype ¢ NpUMeHeHnem npusMaTudeckoro obpasua ¢ npeaBapuTeNbHO HAHECEHHBIMM TPELYMHaMU No
oaHon 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)

NCO 16428 Wmnnantatel Ana xupypruu. WcnbiTaTenbHble pacTBOPbI UM YCMOBUA Cpeabl Ans
CTaTMYECKMX U AWHAMUYECKMX UCTBITAHUA HA KOPPO3UOHHYIO CTOWKOCTb UMMMAHTUPYEMbIX MaTepuanos u
MeauumHckux usgenui (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 TOHKaa (BbICOKOKA4YECTBEHHAsA KepamuKa, BbICOKOKAYECTBEHHAA TEXHUYECKasa
kepamuka). OnpegeneHne nroTHOCTU U Kaxywenca nopucroctu (ISO 18754, Fine ceramics (advanced
ceramics, advanced technical ceramics) — Determination of density and apparent porosity)

MCO 18756 Kepamuka TOHKaa (BbICOKOKA4YECTBEHHAsA KepamuKa, BbICOKOKAYECTBEHHAA TEeXHUYeCcKas
kepamuka). OnpegeneHne BA3KOCTU Pa3pyLLEHUS MOHOSIMTHOW KepamuKu NP KOMHATHOW Temnepatype
METOAOM MCMbITaHUA Ha u3rMb NOBEPXHOCTHbIX TpewwmH (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 (BbICOKOKa4eCTBEHHAA KepamMMKa, BbICOKOKAYECTBEHHAs TEXHUYECKast
Kepamuka). CTaTMCTMYECKMe AaHHble 0 npovHocTu no Benbynny (ISO 20501, Fine ceramics (advanced
ceramics, advanced technical ceramics) — Weibull statistics for strength data)

NCO 22214 Kepamuka TOHKan (BbICOKOKA4ECTBEHHAA KepamMMKa, BbICOKOKAYECTBEHHAs TEXHUYECKast
Kepamuka). MeToabl MCMLITAHUM HA LMKAMYECKYIO YCTanoCTb Npu M3rmbe MOHONUTHOM KepaMWKu Mpu
KoMHaTHo Temnepatype (ISO 22214, Fine ceramics (advanced ceramics, advanced technical ceramics) —
Test method for cyclic bending fatigue of monolithic ceramics at room temperature)

NCO 23146 Kepamuka TOHKAA (BbICOKOKAYECTBEHHAs KEPaMUKa, BbICOKOKAYECTBEHHAs TEXHUYECKas
Kkepamuka). Metoabl MCNbITAHUA HA TPELMHOCTOWKOCTb MOHOMMUTHOW kepamuku. Metoa ¢ npuMeHeHuem
o6Gpasua ¢ 0aHOCTOPOHHUM V-06pasHbim 6okoBbiIM Hagpezom (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 DBbICOKOKAa4YeCTBEHHAA TexHuM4eckas kepamuka. MeToabl MCNbITaHMA  AnA
onpeaeneHust BA3KOCTU pa3pyLleHUS MOHOMNWUTHOW KepaMuku. Yactb 5. Metoa ¢ npumeHeHueM obpasua ¢
OAHOCTOPOHHUM V-06pasHbim GokoBbiM Hagpe3om (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 BbiCOKOKAUeCTBEHHAA TexHuW4eckaa kepamuka. MoHonuTHas kepamuka. OOwme m
CTPYKTYPHbIe CBOMCTBA. YacTtb 2: OnpegeneHue nnoTtHocTu u nopucroctn (EN 623-2, Advanced technical
ceramics — Monolithic ceramics — General and textural properties — Part 2: Determination of density and
porosity)

EN 623-3:1993 BbICOKOKa4YeCTBEHHAs TEXHMYEcCKast kepamuka. MoHonuTHas kepamuka. OOwme u
CTPYKTYpHble cBo#cTBa. Yactb 3: OnpeaeneHue pasMmepoB 3epeH U pacnpeieneHuss pasmepos (npu
nomowm Metoaa cekywen) (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 BbicokokayecTBeHHass TexHu4yeckaa kepamuka. MoHonutHasa kepamuka. MexaHuudeckue
CBOMCTBA Npu KOMHaTHOM Temneparype. Yacte 1. OnpeaenexHue npoyHoctu Ha usrmb (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 BbicokokauyeCTBEHHAA TexHM4eckas kepamuka. MexaHuyeckne CBOWCTBA MOHOMWUTHOM
Kepamukm npu KOMHaTHoW TemnepaType. Yactb 2. OnpepeneHne moayna HOHra, moaynsa casura u
koachcpuumenta MyaccoHa (EN 843-1, Advanced technical ceramics— Monolithic ceramics— Mechanical
properties at room temperature— Part 1: Determination of flexural strength)

EN 843-4 BbiCOkOKayeCTBEHHasi TexHM4Yeckas kepamuka. MexaHudeckue CBOWCTBA MOHOSUTHOM
KepaMuKn npyu KOMHaTHOW Temneparype. Yactb 4. MoBepxXHOCTHas TBepAOCTb MeTogamMu Bukkepca, KHyna u
Pokesenna (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 BbiCOKOKayeCTBEHHasi TEXHWYecKkas kepamuka. MexaHudeckue CBOWCTBA MOHOSIUTHOM
Kepamuku npu KOMHaTHON TemnepaTtype. Yactb 5. Ctatuctudeckui aHanus (EN 843-5, Advanced technical
ceramics— Mechanical properties of monolithic ceramics at room temperature— Part 5: Statistical analysis)

ASTM C1161 CtaHaapTHbli METOA WCMbITAHUS MPOYHOCTU Ha M3rMb AnA BbICOKOKAYECTBEHHOM
Kepamukn npu koMHaTHon Temnepatype (ASTM C1161, Standard Test Method for Flexural Strength of
Advanced Ceramics atAmbient Temperature)

ASTM C1198 CtaHaapTHbli METOA WCMbITAHUS ONSA OnpeaeneHus AuHaMuveckoro moayns HOHra,
Moayns casura um koadpcuumeHta MNyaccoHa Ansi BbICOKOKAYECTBEHHON KepamuKu C MOMOLLBIO 3BYKOBOTO
pesoHaHca (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 npakTuka OTYETHOCTM ANA AAaHHbIX MO0 OAHOOCEBOW Harpyske W
napameTpoB pPacYeTHOro pacnpeaeneHus Benbynna ans BbICOKOKa4YeCTBEHHON kepamukm (ASTM C1239,
Standard Practice for Reporting Uniaxial Strength Data and Estimating Weibull Distribution Parameters for
Advanced Ceramics)

ASTM C1259. CtaHgapTHbIN METOA WCMbITAHWUA ANA onpeaeneHus auHamudeckoro moayna HOHra,
Moaynsa casura u koadpduumneHTa MyaccoHa Ansi BbICOKOKAYECTBEHHOW KepamMMUKu C MOMOLLbIO BO3OYaeHus
BuGpauun (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 CTtaHgapTHbIii METOA UCMbITaHUA MHAEHTOMETPUYECKOW TBEpAOCTU no Bukkepcy ana
BbICOKOKa4YecTBeHHOM kepamukn (ASTM C1327, Standard Test Method for Vickers Indentation Hardness of
Advanced Ceramics)

ASTM C1331 CraHgapTHbli METO4 WCNbITAHUA AnA U3MEPEeHWH CKOPOCTU ynbTpa3sByka B
BbICOKOKAQ4YeCTBEHHON KepaMUKe C UCMONb30OBaHMEM METOAa LUMPOKOMONOCHOW 3XOUMMYSIbCHOW B3aMMHOWM
koppensiuun (ASTM C1331, Standard Test Method for Measuring Ultrasonic Velocity in Advanced Ceramics
with Broadband Pulse-Echo Cross-Correlation Method)

ASTM C1421 CraHZapTHbIi METO4 MCNbiTaHUA BA3KOCTU paspylUeHUMS ANS BbICOKOKAYECTBEHHOM
Kepamuku npu KoMHaTHoM Temnepatype (ASTM C1421, Standard Test Method for Determination of Fracture
Toughness of Advanced Ceramics at Ambient Temperature)

ASTM C1499 CraHgapTHbli METOA UCMbITAHUS MOHOTOHHON ABYXOCEBOW NMPOYHOCTM Ha U3rMb ans
BbICOKOKAUYECTBEHHOW KepaMuku npu KOMHaTHoW Temnepatype (ASTM C1499, Standard Test Method for
Monotonic Equibiaxial Flexural Strength of Advanced Ceramics at Ambient Temperature Bibliography)

3 Knaccudumkauums

3.1 Tunbl MmaTepuanos

MaTtepuanbl knaccucuyupytotes Ha Tun X v tun S:

— Tun X: CBEPXBbICOKASA NMPOYHOCTb;

— Tun S: cTaH4apTHas NPOYHOCTb.

Kepamuyeckne matepuansl Tuna X npegHasHayeHsl Ansi MCMONb30BaHWSA NPU CBEPXBbLICOKOI Harpyske
Ha Martepuan (Hanpumep, B KayeCcTBE TOHKOCTEHHOW HeCyLlel MOBEPXHOCTU NpWU NPOTE3UPOBaAHUU
Ta306eapeHHOro UM KONEHHOro CycTaBa).

Kepamuyeckue matepuanbl Tuna S npegHasHayeHbl ANSA UCMNONb30BAHWA B TeX Chyyasx, Korga
)KenartenbHa MOBbILIEHHAst MPOYHOCTbL B CPaBHEHMM C YMCTbIM OKCUAOM antoMUHMS (Hanpumep, npu
06bIYHOM NpoTe3npoBaHMK Ta3obeapPEHHOTO CycTaBa).

B yacTHOCTM, Harpy3ku Ha kepamuyeckue maTtepuanbl TMna X v Tuna S Bbille, YEM Ha MaTepuansl
TUna A, onucaHHble B ctaHgapTte UCO 6474-1.

3.2 Kateropuu ncnbitTaHum

3.2.1 O6wue Tpe6oBaHUA

O6s3aTtenbHbl€ UCTbITaHUA OyayT pacnpegeneHbl Ha kaTteropun 1 um 2.
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3.2.2 Kateropus 1: o6fA3aTenbHble WUCNbLITAHUA, OTpaxawuue MNepMoauYeCKMn KOHTPONb
npoayKuumn

[ns nepuoanyeckoro KOHTPOIA NPOAYKUMK ByayT BbIMONHATLCA CNeayloLue UCNbITaHUs:

a) o6beMHasi INOTHOCTL (CM. 5.1);

b) xumnyeckuii cocras (cm. 5.2);

C) MUKpOCTpyKTypa (cMm. 5.3);

d) NpoYHOCTL (CM. 5.4);

€) paanoaKkTUBHOCTb (CM. 5.5).

3.2.3 KaTeropus 2: o6s3aTefnibHble UCNbITAaHUA ANA obuen xapakTrepucTMKM Marepuana

Mpou3eoauTEnb AOIDKEH onpeaenuTb obLLMe xapakTepucTuku matepuana. MoMumo Bcex UCNbITaHUM,
npuBeAeHHbIX B naparpade 3.2.2, AnNA KaYECTBEHHOW XapakTepucTUkM martepuana OyayT npoBeAeHbl
cneaylowme aHanu3bi:

a) BA3KOCTb NpU paspyLueHumn (cMm. 5.6);

b) TBEpaoCTb (CM. 5.7);

¢) moayne KOHra (cm. 5.8);

d) umknuyeckasa yctanoctb (cM. 5.9);

€) YCKOpPEeHHOe CTapeHue, BKNo4as NPOYHOCTb, LIMKNUYECKYI0 YCTanocTb U naHoc (cm. 5.10).

3.3 Xapakrepuctuku matepuana

Ona Toro 4yto6bl ObiNKM BLINONHEHbI TPeboBaHUA HACTOsILEN YacTu ctaHgapta NCO 6474, matepuan
[OMKEH COOTBETCTBOBATL AONYCTUMbIM 3HAYEHUSIM, YCTAHOBINEHHbIM B Tabnuuax 1 u 2.

Tabnuuya 1 — [OonycTumble WHTEPBArbI 3HAYEHWIA AN CBONCTB MaTtepuana kareropuu 1

. EanHuubl | Kateropus TpeboBaHue Mog CCbIIKM
Caoictso n3MepeHus | ceouncrea Tun X Tun S pasaen
CpeaHsAs OTHOCUTENbHaA % 1 =99 >99 51 [NCO 18754
06 bEMHAsI NNOTHOCTb EN 623-2
IXMMUYECKUIA COCTaB
Okeuna anomununs, Al,O3 Ip\lnoaj:::ooe/:aﬂ 1 ot 60 go 90 | ot 60 go 90 NCO 12677
LinpkoHuii, ZrO, + HfO, Maccosasi 1 ot 10 80 30 | o1 10 oo 30
inons, %
Konunyecteo HfO, B ZrO, MaccoBasi 1 <5 <5 52
inons, % '
3agaHHble gobasku MaccoBas 1 <10 <10
inons, %
O6LLyee KOonNU4ecTBo MaccoBas 1 £0,2 <02
npumecei inons, %
[MukpocTpykrypa
Pasmep 3epeH okcuaa MKM 1 <1,5 <1,5
ANIOMUHUA METOZ0M CEeKyLLMX EN 623-3
Pasmep 3epeH umpKkoHus MKM 1 <06 <06
METOAOM CEeKyLLMX 53
CTaHaapTHOe OTKNOHeHue % 1 <25 <25 )
nna okcuaa anioMUHUA
CTaHaapTHOE OTKNOHEHME % 1 <40 <40
nns uMpKoHua
MpoyHoCTb MaTepuana, 54
anbTepHaTuesl 1) unm 2)
1a) CpeaHAas AByxoceBas Mra 1 2600 2450 542 ASTM
NPOYHOCTb Ha n3rub C1499
1b) Mogynb Benbynna 1 28 28 544 [NCO 20501
EN 843-5
ASTM
C1239
2a) CpeaHss NPOYHOCTL Ha MMa 1 21000 2750 54.3 NCO 14704
n3rnb B 4 Toukax EN 843-1
ASTM
C1161
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CBOIICTBO EavHuupl KaTevropvm TpeboBaHue Moa CCblfikn
n3MepeHus | ceoncTea Tun X Tun S pasgen
2b) Moaynb Benbynna 1 =8 =8 5.4.4 |NCO 20501
EN 843-5
ASTM
C1239
PaanoakTusHOCTb (B CbIpbE)
LinpkoHum B/kr 1 <200 <200 55 [|ACO 13356
pyrue 3agaHHble Jo6aBku Cm. 5.5
Tabnuya 2 — [JonyCTUmblE MHTEPBANbI 3HAYEHUI ANA CBOWCTB Marepuana kareropum 2
< EavHnubl | Kateropus TpeboBaHue
CBOWCTBO WsMepeHnst | csoiicTea Tun X ™S Moagpasgen Ccbinku
YaapHas BA3KOCTb, 5.6
anbTepHaTusbl ¢ 1) No
3
1) SEVNB MnMa VM 2 24,0 23,5 56.2 [NCO 23146
CEN/TS
14425-5
2) SEPB MMa VM 2 24,0 =235 56.3 [NCO 15732
3) SCF MnMa VM 2 24,0 23,5 56.4 [ANCO 18756
ASTM C1421
TBEpaOCTb MO Ma 2 =16,0 2155 5.7 MCO 14705
Bukkepcy HV1 EN 843-4
ASTM C1327
|Moayne KOHra Ma 2 =320 =320 5.8 MCO 17561
EN 843-2
ASTM C1331
ASTM C1198
ASTM C1259
MpeaenbHas 2 OrtcytcrBue | OTCcyTCTBUE 5.9 MCO 22214
LMKnuMyeckas YTOMIEHUS | YTOMIEHUS
yCTanocTb: npu 400 MIMa|npu 300 MlMa
LMKMyeckasn Harpyska
npu narnbe B 4-x
[TOuKax, 107 LIMKITOB
YCKOpeHHoe 5.10
cTapeHue: 10 u B
asToknase (0,2 Mla,
134°C) nocne
aBTOKNaBUPOBAHUS:
Mpo4YHOCTb 2 Pa3spywenue <20 % B 510.2 ([Cm.54
CpaBHEHWUN CO 3HAYEHMEM
nepea aBTOKNaBUpPOBaHUEM
U COOTBETCTBUE 3HAYEHUSIM,
npuBeAeHHbIM B Tabnuue 1
Linknnueckas 2 OtcyrctBue |OtcyrctBue| 5.10.3 |Cm. 5.9
Harpy3ka npu usrube B paspyLieHus [paspyLueHus
4-x TOuKax, 10 npu 320 MMa | npu 240
LIMKITOB Ml la
M3HOC 2 YBenuueHne < 20 % B 5.10.4 MCO 14242-1
CPaBHEHUW CO 3HAYEHUEM MCO 14243-1
nepes aBTOKNaBUpPOBaHWEM unu apyrue
MCnbITaHuA
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4 MoproroBka o6pasuoB

MpurotoBneHne o6pasuoB OyAeT NpPOBOAWUTBLCA TaK >Ke, Kak NpU perynspHOM NpOU3BOACTBE
uMnnanTatos. ByayT npumMeHeHbl TO e Cbipbe M COMOCTaBMMAs TeXHOMNorMs HOpPMOBaHUS,
BbiCOKOTEMNEpaTypHO/i 0OpaboTku u TBEpaon o6paGoTku. dopmoBaHue 06pasUoB U  NONMPOBKA
noBepxHOCTU 06pa3uoB ByayT NPOBOAUTLCS COTNIAacCHO TPeGOBaAHUAM UCNLITAHUS.

Mpoussogutens o6s3aH 3asiBUTb W NPUBECTM OOOCHOBaHME SKBMBANEHTHOCTM Mpouecca
U3roToBneHns 06pasuos 06bIYHOMY NPOLIECCY U3TOTOBMEHUA COOTBETCTBYIOLLIMX U3AESUIA.

[ns OuEeHKU CBOWCTB MaTtepuanoB MOryT MCMNOSMb30BaTLCS TOTOBbIE NPOAYKTHI UK UX YacTu. OfHAaKo,
yUYNTbIBas reOMETPUYECKUe OrpaHMYEHUs U PUCK NOBpexaeHus obpasua B Npouecce WU3roTOBSIEHUS, He
pekoMeHAyeTC WUCMOoNb3oBaTh B KavyecTBe 00pasUOB 4acTu rOTOBbIX MPOAYKTOB, €CnW pedb MAET O
cneayloLLmMX UCTbITaHWUSX CBOWCTB MaTepuanos:

- NIPOYHOCTL (5.4);

- yaapHas BA3KoCTb (5.6);

- yuknuyeckas ycranocts (5.9).

5 Metoabl ucnbiTaHUA
5.1 O6BLeMHas NNOTHOCTb

5.1.1 O6wue Tpe6OBaHUA

O6vemHass nNnoTHOCTL OyaeT onpeaenateCs cornacHo crangapty UCO 18754 unu EN 623-2.
OTanoHHoe 3HayeHWe 0O6bLEMHOI NIOTHOCTU 3aBUCUT OT KOHKPETHOTO COCTaBa KOMMO3UTHOTO martepuana.
OHO NpuBOANUTCA B BUAE OTHOCUTENBHON NAOTHOCTH Pr = 99 %.

OTHOCUTENbHAA NNOTHOCTL Pr paccuuTbiBaeTca no dropmyne (1):

Pr Pm.
pIJ (1)

roe:

Pm - U3MEPEHHas NNOTHOCTb B I/cM’;

P, - KOHEYHasA NMOTHOCTL B I/CM>;

Py AOMKHO ONpeAenaTLCS MyTEM pacyeTa UM SMNUPUYECKH.

5.1.2 PacueTt npeaenbHON NNOTHOCTH
[na pacyeta npeaencHON NAOTHOCTM P, HEOOXOAWMO TOYHO 3HATb MACCOBYIO AOMI0 M MMOTHOCTb
Kaxkgoii gpasbl. Mocne aToro npeaernbHas NIOTHOCTb PACCUMTLIBAETCA No dhopmyne (2):
_ 100 %
y=—
i ; m
—L 4. +E

Pi Pr (2)

roe:

Pi, Pn - MNOTHOCTU MHAUBUAYATbHBIX KOMMNOHEHTOB (OKCMAA aniOMUHUS, LUPKOHUS, APYIUX);

m;, My, - OTHOCUTESIbHLIE MACCOBbIE€ A0NIM KOMMNOHEHTOB B %.

3HayeHune m; + ... + m, BO BCEX CNy4asx AOMKHO cocTaBnaTh 100%.

Heobxoanmo onpeaennTb TEOPETUYECKYIO MIOTHOCTL KAXAOr0 KOMMOHEHTA AN ypaBHeHus (2). MNpu
pacyeTe TEOpeTUYEeCKON MMAOTHOCTU coAepXKaHue MPUMECEW MOXHO HEe y4uTbiBaTb, €CMM MX KOSIMYECTBO,
Bblpa)XeHHOE B MacCOBbIX 40NAxX, coctaBnseT < 0,2 %.

5.1.3 dMnupuueckoe onpeaeneHne npeaenibHOU NIIOTHOCTU

Ecnu npesensHas nnoTHOCTL HE MOXET ObITb paccyMTaHa ¢ JOCTAaTOYHON TOYHOCTLIO, pEKOMEeHAYeTCA
onpeaenuTb NpeaenbHY0 NNOTHOCTb SMMUPUYECKU, UCMONMb3YS ONMUCAHHYIO HDKE Npoueaypy.

a) Beibpatb napTuio NopoLLka ¢ penpe3eHTaTUuBHbLIM COCTABOM HEOPraHMYECKUX COEAUHEHU.

b) Otobpatb He MeHee 10 o6pasuoB MPU MNOMOLUM CMEKAHUS U TOPSHEro U30CTaTUYECKOro
NPeccoBaHus. YcnoBusi CMEKaHMss M TFOPSiYEro M30CTaTUYECKOrO MNpPecCOBaHUs BbIOUPAIOT MO  OMbITY
NPOU3BOAUTENA AN AOCTMXKEHUS MaKCUMANbHOW BO3MOXXHON NIIOTHOCTH.

c) lNocne oOKOH4YaHWA 3TMX NPOLIECCOB MPOBECTM AaHanNU3 MUKPOCTPYKTYPbl ANs OGHapyxeHus
OCTaTOMYHbIX NOp.

d) Ecnu nopbl He OGHapyxuBaloTCA, M3MEpUTb NAOTHOCTL COrMacHo craHpapty UCO 18754.
Hapy>xHasi nOBePXHOCTb UCTbITYEMbIX 00pa3LIOB A0IMKHA ObiTb OTLLNMEOBAHA MNKU OTNONUPOBAHA.
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e) OKpyrnuTb 3Ha4YeHue NMOTHOCTU Kaxkaoro obpasua Ao ABYX AECATLIX (X, XX ricm).
f) 3anucaTtb npeaenbHY MNAOTHOCTb, NPEACTaBMSIOWYI0 COOOM MaKCHManbHOe 3Ha4YeHue BCEeX
WHAVBUAYAaNbHbIX 3HA4YEHWI NIOTHOCTMY.

5.2 XuMuyeckum coctaB

XUMUYeckuii CoCTaB [JOMDKEeH onpeaensAtbCsi nuMbo npu noMowM pPeHTreHodbnyopecueHuun B
cooTtBeTcTBuUKM co crtaHgaptom NCO 12677, nubo METOAOM OMNTUMYECKON BMMCCMOHHOW CREKTPOCKONUKU C
WHOYKTUBHO-CBA3aHHOW nnasmon (ICP-OES), nubo mMetogom mMacc-cnekTpoMeTpun UHAYKTUBHO-CBSA3AHHON
nnasmon (ICP-MS).

Ecnu ato npumeHumo, npousBoAuTENb OOMKEH (OUKCMPOBATL B AOKYMEHTaX BCE HeopraHuyeckue
npuMecu, KOTopble HaMepeHHO [06aBnATCA K cocTaBy. BepxHue n HwxHME npedensl AnNA CoAepXaHus
3TUX NPUMECEN [JOIKHbI  OnpefensTbCA npousBoagutenem. OOwee coaepxaHue dTux A00aBOK
orpaHuynsaetcs maccoBow gonen 10%.

Mpou3BoauTenb [OOMKEH OXapakTepu3oBaTb SNEMEHTbl, KOTOPblE OKa3blBalT HEebnaronpusaTHoe
BMWUSIHME HA CBOWCTBA COCTaBa, Kak «npumecuy». BepxHuil npegen coaep)XaHus aTUX NpuUMecen B LENoM
coctaBnseT 0,2% (maccosas Aons).

PekomeHnayeTtca, 4TOObI MPOU3BOAWTENMb ONPEAENUIT BEPXHIO U HWKHIO TPaHUUbI COAEpKaHWUA
OKCMAA anioOMWUHWUSA U LMPKOHUA, KOTOPbIE AOMKHbI ObiTb W3MEpPEHbl B COOTBETCTBUM C OMPEAENneHuem
kateropum 1 (cm. 3.2.2).

5.3 MukpocTpyktypa

Ona onpegeneHna MUKPOCTPYKTYPbI AOSKEH ucnosnb3oBatbcsa Metod B n3 EN 623-3:1993. Pasmep
3EepeH OKCuaa aniMUHUA U 3€PEeH LMPKOHMS JOIDKEH OMPEeAensTbCs MEeTOAOM cekywux. OnpeaeneHue
pa3smepa 3epeH apyrux a3 He TpebyeTcs.

Mpumevanne. MeTtoa cekyLleil MO3BONSIET OnNpedenuTb HOMWUHArMbHBLIN CPeaAHWn pa3Mmep 3epeH Ha
MuKpodpoTorpadusx B onpeaeneHHoOM NOroXeHu, a He pacnpeaeneHne pasmepos OTAENbHbIX YacTul,.

[na ot6opa, NnoAroToBKM M OLEHKM 06pasua AOMKHLI UCNONbL3OBaHbLI CREAYIOWMUE PEKOMEHAALIUN.

a) TonwmHa CTEHKM OTAeNbHbIX O6pasLUOB AOMKHA OTPaXaTb MAaKCUMAmbHYIO U MUHUMArbHYIO
XapaKkTepucTuku NPpoAyKTOB NPOM3BOAUTENSA.

b) MonoxeHne MUKPOCHUMKA AOIMKHO OTpaxarb 006nacTu B LEHTPE U Ha NOBEPXHOCTM OTOOPAaHHbLIX
o6pasLos.

) Beibop o6pasua AOMKEH OTpaXKaTb BO3MOXHOCTU OTKIOHEHUSI TEMNEepaTypbl B NEYM.

d) PekomeHngyetca ucnosnb3oBaHue B KayectBe 0OpasuoB ANA OLEHKM MUKPOCTPYKTYPbl OObIMHBLIX
NPOAYKTOB;, €CNU  UCNONb3yIOTCA WMHble 00pasubl, OHM [AOMKHbI ObiTb NpPOM3BEAEHbI CNOCOBOM,
3KBMBANEHTHLIM CMOCOOY U3rOTOBNEHUS 3TUX MPOAYKTOB B OOBLIMHbIX YCIOBUSIX.

€) B kaxaon otaenbHON NO3ULMKM MUKPOCHUMKA AOIMKHbI ObiTb COOMIOAEeHbI TpeboBaHuA Kk pasmepy
3epeH, onpeaeneHHoOMY METOAOM CEKyLLIMX, B COOTBETCTBMM C Tabnuuen 1.

f) CraHpapTHOe OTKINOHEHWE pasMepa 3epeH, ONpeAereHHOr0 METOAOM CeKyLUMX, JOJDKHO
onpeaensiTbCA NO OTAENbHbIM MUKPOCHMMKaM. CTaHAapTHOE OTKIOHEeHUE [OIDKHO COOTBETCTBOBATb
TpeboBaHWAM, YCTAaHOBMEHHbIM B Tabnuue 1.

Onpeaenexune pasmepa 3epeH METOAOM CEKYLLMX AOJDKHO ObiTb OpraHM3oBaHO Takum 06pasom, UToObI
eanHoobpasue rMoCTOSIHHOTO NPOU3BOACTBA MOXHO ObINI0 OLEHUTb C [OCTaTO4HOW CTaTUCTUYECKOM
JOCTOBEPHOCTLIO. Mpou3soauTens AomkeH 060CHOBAaTb OpraHW3auMio NpoLecca onpeaerieHust pasmepos
yacTuy Ans KOHKPETHOro Npou3BOACTBEHHOrO npouecca. PekomeHayeTcsl, 4ToObl MPOM3BOAUTENb NPOBEN
aHanu3 HaaexHoCcTu, MOBTOPSAEMOCTM W eAuHooDOpa3usi NpOM3BOACTBEHHONO mnpouecca B NnaHe
MUKPOCTPYKTYpbl (Banuaauus) v WUCNoNb3oBan 3TW AaHHble ANS OpraHuM3auuu KOHTPONSl MOCTOSIHHOrO
npon3soAcTea. Ecnu 9TOT AeTanbHbIN aHanu3 yCnewHO 3aBepLueH, TO KOHTPOSlb MUKPOCTPYKTYpPbl B X0A4e
NOCTOSAAHHOrO NPOM3BOACTBEHHOMO NPOLIECCa MOXET NPOBOAUTLCA C UCMOSMb30BAHUEM OrPAHNMYEHHOro Yncna
06pa3suoB 1 MUKPOCHUMKOB.

Mpumeyvyanune1—- ASTM E112 ucnonesoBaTbca He MOXET, NOCKOMbKY 3TOT CTaHAApT HE OTHOCUTCA K
KOMNO3UTHBIM MaTepuanam.

MpumedaHnune?2— Pasmep yactTul, onpeaeneHHbIn METOAOM CeKyLUWX, BCErja OKa3blBaeTCA MEHbLUE, YEM
UCTWUHHBIA pasMep YacTuy,. JanbHelhwne nogpobHOCTH 1 CCLINKKU Ha NUTepaTypHblE UCTOYHUKN NpuBegeHbl B EN 623-3.

[OnA NOBbILEHUSI KOHTPACTHOCTU W ONPEeAeneHust TPaHuL 3epeH LMPKOHUA W oKcuaa anioMuHuUs
peKoMeHAyeTCA UCMONb30BaTh B CKAHMPYIOLWEM 3MEeKTPOHHOM MuKpockone (C3M) BTOPON 3NEKTPOHHbLIN
JeTeKTop C BbICOKUM YCKOPSIIOLLMM HanpsXeHUeMm.

5.4 MPOYHOCTHLIE XapaKTEPUCTUKU

5.4.1 O6uwue TpeGoBaHUA

MpPOYHOCTHbIE XapakTepUCTUKU AOMKHLI OnpeaenaTbcA nMbo C  UCMONb3OBAHMEM  UCTbITAHUA
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NMPOYHOCTM Ha U3r6 nNo ABYM OCsIM, COrMAcHO OnNuCaHuio B pasgene 5.4.2, nubo ¢ NOMOLLBIO UCMbITAHUS
npegena npoYHOCTM Ha M3rnsb B 4 Tovkax (CM. 5.4.3). B kaxkaOM UCNbITAHUK AOMMKHO OLIeHWBAaTbLCA HE MeHee
30 o6pa3suoB. AHanNM3 gaHHbIX AOHKEH NPOBOAUTLCS B COOTBETCTBUM CO cTaTucTukoin Benbynna (cMm. 5.4.4).

B xoae ucnbiTaHuii gnA obneryeHuss MHTEPNpPETaUMU AaHHbIX C TOYKW 3pEHUs npeanonaraemoro
NMPMMEHEHUs NpPOAYKTa PEKOMEHAYETCA YTOYHWUTb, Kakoh ¢noco® LWNudoBKA MNOBEPXHOCTU Obin
UCNONb30BaH.

Ecnu ucnonb3oBanacb NOBEPXHOCTb MOCHE OTXUra, He0BX0AUMO YTOYHUTL, Obina nu oHa obpaboTaHa
nyTem npeccoBaHus, Nnbo nyTeM pesaHus Ao CrnekaHus.

5.4.2 Mpo4YHOCTbL Ha M3rMb NO ABYM OCSAM

McnbiTaHne NpoYHOCTM Ha M3rnG nNo ABYM OCSAM AOIDKHO NPOBOAMTLCA B cooTBETCTBMM C ASTM C1499.
MoBepxHoCTb 06pasLoB MOXeT ObiTb Cpasy nocne obxwura, WnNUdOBAHHOW UNKU NONMPOBaHHOW. B pamkax
3ajad  HacTtosiwen dactu craHgaptra MCO 6474 OyayTt wucnonb3oBaTbCa  pasmepbl 00pasuoB U
3KCMepUMMEHTanbHas yCTaHoBKa, ONMCaHHbIe B Tabnuue 3.

Tabnuua 3 —Pasmepbl 06pasuUoB ANst UCLITAHUS NPOYHOCTM NpKU U3rmbe no AByM OCAM U OCHACTKA
NS UCMbITAHUI

Pasmep, Mm 3Ha4veHne JdonycTumble npeaensl CokpaLleHue
nameTp Kpyrosoro obpasua 36 #1,0 D
[TonwmHa o6pasua 2 10,1 h
InameTp ONOPHOro KonbLa 30 10,1 D,
lnameTp KonbLa Harpy3Kku 12 10,1 D
Pagunyc KOHTaKTHOro Kosnbua 2 +0,2 r

M pumMeyaHne— CokpalleHus npusegeHsl B cooteeTcTeun ¢ ASTM C1499.

5.4.3 MpoYyHOCTb HA U3rMG B YeTbIpex TOUKAxX

MpoyHOCTb Ha U3rnMb B YETbIpeX TOUKaxX JOMMKHA OMPEAEnAaTbCA B COOTBETCTBUK CO cTaHaapTtom NCO
14704, EN 843-1 unm ASTM C1161. MNoBepxHOCTb 06pasuoB MOXET ObiTb cpasy LnNudOBaHHOW UMK
nonupoBaHHon. B pamkax 3agadv HacToswen 4actu craHgapta MNCO 6474 [OrmkHbI UCMOMb30BaTLCA
pasmepbl 06pasLoB M SKCNEPUMEHTArNbHASA YCTaHOBKA, ONUCaHHbIE B Tabnuue 4.

Tabnuua 4 —Pasmepbl 00pasUoB Ans UCMILITAHUA MPOYHOCTU Npu U3rmbe B 4 TOUKAX M OCHACTKa Ansi

ncnbiTaHWin

Pasamep, Mmm 3HayeHue fonycTumbie npeaensl CokpaweHue
LLInpuHa obpasua 4 0,2 b
TonwmHa obpasua 3 0,2 d
nuHa obpasua 245 — Ly
PaccTosiHue mMexay onopamu 40 0,1 L
HarpyxaeMblil TPOMEXYTOK 20 +0,1 L

[MpuMedaHue— CokpalleHns NpuBefeHsl B COOTBETCTBUMN cO cTaHgapTom NCO 14704.

5.4.4 Moaynb Beibynna

[aHHble 0 MPOYHOCTM, MOMYyYEHHbIE MPU UCTLITAHUM NPOYHOCTU HA u3rMb nNo ABymM ocaAM unu no 4
TOYKaM, AOMKHbI aHanu3MpoBaTbCs B COOTBETCTBUU CO crtaHaaptom UCO 20501, EN 843-5 unu ASTM
C1239 ¢ wucnonb3oBaHuem crtaTtucTuku Beitbynna. Onsa coctaBneHust otyeta 00 MCNLITAHUW [OSDKHbI
MCMOb30BaTbLCA CPeAHME 3HAYEHUS MPOYHOCTU U Moayna Benbynna. 3Tu napameTpbl AOMKHbI HAXOAUTLCA
B pamKax AONYCTUMbIX 3HA4YEHUI, YKa3aHHbIX B Tabnuue 1.

5.5 PagnMoakTMBHOCTb

YpOBEHb PaAMOAKTUBHOCTU AOJDKEH OMpeAenaTbCA B COOTBETCTBUM CO craHaaptom UCO 13356.
Mpuemnemsbl Takke Apyrve MeToAbl, ecnu obecrneveHa WX AOCTaToqHasi TOYHOCTb M HaAEeXHOCTb. B
KayecTBE MUCMNbITYEMbIX 00pa3LOB AOMMKHbI UCMOMNb30OBATLCA ChipPble MNOPOLLKOBLIE MAaTepuansl, TO €CTb
maTepuanbl, He NOABEpPraBLUIMECH CMELLUMBAHUIO C MPOYUMM MHrpeaneHTamu. Bce KOMNOHEHTbI AOMKHBI
HaxoAMTLCS B paMKax AONyCTUMbIX 3HAYEHUI, yka3aHHbIX B Tabnuue 2.

PaanoakTUBHOCTE C HanbosblLUel BEpPOSATHOCTbIO MOXET ObiTb obycrnoBrneHa uupkoHuem. Mpouee
CbIpbe, UCNONb3yeMOe NPOU3BOAUTENSAMMU, TAKKE MOXKET AEMOHCTPUPOBATL NPU3HAKM PAAMOAKTMBHOCTU. B
CBSA3U C 3TUM HeoBxoaMMO Onpeaensitb paAuoaKTUBHOCTb 3TOTO Cbipbsl B COOTBETCTBUM C TpeGoBaHUAMU
UCnbITaHUW Kateropum 1.
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Okeua antommHna U 60nbLLIMHCTBO 06aBOK, NPUCYTCTBYIOLLMX B TEXHUYECKON KepaMUKe, He coaepxaT
paanoakTUBHOCTM. [INA 3TOrO Chipbs aHaNM3 paguoakTUBHOCTU He TpebyeTcs.

5.6 YaapHas BA3KOCTb

5.6.1 O6wume Tpe6oBaHuA

YoapHas BA3KOCTb MmaTepuana AOJbKHa OMPEeAenAaTbCs C WUCMONMb30BaHWEM OAHOTO U3 METOOB,
YNOMSIHYTbIX B pasgenax ¢ 5.6.2 no 5.6.4. [ina kaxaoro UCMbITaHUA JOMKHO MCMOMb30BaTLCA Kak MUHUMYM
5 06pasuoB. TpebyemMble 3HAYEHUSI OTHOCATCS K CPEAHEMY 3HAYEHUIO B CEPUM UCTbITAHWIA.

5.6.2 SEVNB

MeTtoa ¢ npumeHeHuem obpasua ¢ OAHOCTOPOHHUM V-06pasHbiM ©OokOBbIM Haape3om (SEVNB)
JOIKEeH UCMoNnb30BaThCA B COOTBETCTBMM CO craHaaptoMm MCO 23146 unu CEN/TS 14425-5. Paguyc
Hagpesa AOMKeH ObITb Kak MOXHO MeHbLUe, NpeaAnoYTUTENbHO MeHee 10 MKM.

5.6.3 SEPB
MeToa € npumeHeHUeM npuamaTuyeckoro obpasya ¢ npeBapuTenbHO HAHECEHHbIMU TPELUMHAMU Mo
0AHOI kpomke (SEPB) nomkeH ucnonb30BaTbCA B COOTBETCTBMU CO CTaHaapTom MCO 15732.

5.6.4 SCF
MeToa ucnbiTaHns Ha M3rmb NOBEPXHOCTHbIX TPewwmH (SCF) aomkeH Ucnonb3oBaTbCs B COOTBETCTBUM
co craHagaptoMm MCO 18756, ASTM C1421, EN 843-4 nnn ASTM C1327.

5.7 TBeppocTb

,D,J'IFI onpegeneHua TBepaoCTM MaTepuana AOMKEeH ucnonb3oBatbCA METOA OLEeHKU TBepaoctu no
Bukkepcy, cornacHo ctaHgapty MUCO 14705. Bo Bpema UCNbLITAHMA Harpyska AorbkHa cocrasnate 9,81 H
(HV1).

TBEepaoCTb 3aBUCUT OT KONMMYECTBA LUPKOHUS U Npouvux A06aBOK K OCHOBE, COCTOSILLEW M3 oKkcuaa
anoMuHusa. Tak, NpefencHo J0NyCTUMOE 3HAaUYEHUE, ykazaHHoe B Tabnuue 2, ABNsSeTcs penpe3eHTaTuBHbIM
ANA KepaMn4yeckoro KOMMno3uTa C BbICOKUM COAepXaHMeM LUMpkoHus. PekomenayeTcs, ytob npon3soanTens
ykasan TUNU4YHOe 3HaYeHMe U onpeaenun Npuemnemblin HUXKHUI Npeaen Ans KOHKPETHOro cocTasa.

5.8 Moaynb lOHra

Moaynb KOHra 6ypeTt onpeaensTbCs B COOTBETCTBUM cO cTtaHaaptom UCO 17561, EN 843-2, ASTM
C1331, ASTM C1198 unu ASTM C1259.

Mogynb KOHra 3aBMCuT OT KONMYeCTBa LMPKOHMA M Npounx A06aBOK K OCHOBE, COCTOALLEN U3 OKcuaa
anioMuHus. Tak, npefenbHO AoNYCTUMOE 3HAaYeHUe, ykazaHHoe B Tabnuue 2, ABNSeTCA penpe3eHTaTUBHbIM
ANA  KEPaMU4YECKOro KOMMO3uTa C BbLICOKUM COAEPXKAHUEM LUUPKOHUA. PekomeHayeTca, 4ToObl
NPOW3BOAUTENb yKa3an TUMMYHOE 3HAa4YEHUEe U ONpPeAEenuIl NpUeMNneMbI HIKHUA Npeaen Ans KOHKPETHOro
cocraga.

5.9 Linknuyeckas yctanoctb

[Ans onpegeneHus XapakTepucTMK LUKNMYEeCKOM YCTanocTu marepuana AofMmKeH WUCNonb3oBaTbCcA
METO OMNpPeAeneHnsa LMKIUYECKONn ycTanoctu npu usrube, cornacHo craHgapty NCO 22214. [OsmKHbI
NPUMEHATLCA TE XK€ UCMbITyeMble 00pa3ubl M UCMbLITAaTENbHAs YCTAHOBKA, KOTOPbIE ONUCAHbLI B pasaene
5.4.3 (NpOYHOCTb NpK U3rnbe B YETLIPEX TOUKAX).

Ycnosusl ucnelTaHus 6yayT onpeaenstbCa B COOTBETCTBMUM C ONMCAHMEM, NPUBEAEHHBIM B Tabnuue 5.

Tabnuuya 5 —YcnoBusi UCIbITAHMA HA LUMKIUYECKYIO YCTAnocTb

YcnoBus ucnbiTaHna 3HayeHue
BHeLuHKne ycnosus dusmronorndeckuii conesoit pacteop’, oT 18°C a0 40°C
CKOpPOCTb LIMKITOB <20y
Omax Cwm. Tabnuuy 1
KoadhdpuLmMeHT acuMmmeT pun umkna 0,1 (Fnin/Omay)
dopma KpuBoW CuHycoungansHas
LiMknbl ncnsitaHui =10’
Yncno o6pasuos 25

FCornaCHo craHgapty MCO 16428.
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5.10 YcKopeHHOe cTapeHue

5.10.1 O6wume TpeGoBaHUA

[aHHOe ucnbiTaHMe NO3BONSET ONpeaenuTbL CTabunbHOCTL MaTepuana B BOAHOI cpeae. B wacTtHocTu,
YCNOBUA UCMbITAHUA UMUTUPYIOT B3aUMOAENCTBME LIUPKOHUA C BOAOK NPU NMOBLILLEHHOW TemnepaType. 3ToT
METOJ MO3BOMAET ONpeaenuTb, B KaKkOW CTENeHW NPOUCXOAMT paspylLleHue marepuana BCreacTeBue
rMapoTepPMUYECKOro CTapeHus.

McnbiTaHMe AOMKHO MPOBOAMTLCA C MCMOMb30BaHMEM COOTBETCTBYIOLLErO aBTOKMABa € BOASHLIM
napoM npu Ttemnepatype (134 = 2)°C B TeuyeHne 10 vacos. lNpu Takow TemnepaType asTOKNaB,
UCMONb3yeMbl ANA STOr0 UCNbITAHMA, AOMKHO AOCTUraTb HOMMHAnNbHOro aaenenus 0,2 MIa. OGpa3supl
OyayT UCMonb30BaTLCA B COOTBETCTBMM C NyHKTaMu 5.4, 5.9 n 5.10.4 COOTBETCTBEHHO.

Ons TOro 4ytobbl OUEHUTb 3HAYMMOCTb paspyLUEeHUss maTepuana BCEACTBUE TMAPOTEPMUYECKOrO
CTapeHusl, Nocne aBToKNaBUpoBaHUA AOMKHbI MPOBOAUTLCA UCMbITAHUSA, ONMCaHHbIE B pa3aenax ¢ 5.10.2 no
5.10.4.

5.10.2 MpoyvHOCTb
|_|p0‘-IHOCTHbIe ncnbiTaHMA AOJKHbI NPOBOAUTLCA B COOTBETCTBUKN C OnNucaHMemM B pasaene 5.4; nocne
aBTOKIaBUPOBAHUA NOKa3aTenu AONXKHbI HAX0AWUTLCA B Npeaenax, yCTaHOBEHHbIX B Tabnuue 2.

5.10.3 MNpepenbHasa UMKIUYECKaa yCTanocTb
McnbiTaHua Ha npeaenbHY0 UMKIUMYeCKYlo YCTanocCTb AOMKHbI NPOBOAMTLCA B COOTBETCTBUM C
onucaHueM B pasfene 5.9 ¢ UCNoNbL30BaHNMEM CHUXEHHOIO YPOBHSA Harpy3ku cornacHo tabnuue 2.

5.10.4 13HOCOYCTOUYUBOCTb

B pamkax 3agay Hacroswen 4actu craHgapta NCO 6474 npeanonaraercs, 4to M3HaLUMBaHUe
ob6pasuoB OyaeT 3aBnCeTb OT MOBEPXHOCTHOIO paspyLUeHWs Matepuana BCReaCTBUE MMAPOTEPMUYECKOrO
CTapeHus, KOTOPOE CYUTAETCA cneLudMUEcKOn xapakTepucTukoi matepuana. Takum o6pasom, Tpebyetcs,
yTOObI M3HALUMBAHME ObINO U3YYEHO OO W NOCHE YCKOPEHHOTO rMAPOTEPMUYECKOrO CTAPEHUA KEPaMNYECKUX
KOMMOHEHTOB.

McnbiTaHne Ha M3HOC JOMKHO ObiTb BbIOPAHO B COOTBETCTBMM C NpeanonaraeMbiM NPUMEHEHUeEM
mMaTepuanos, B 4aCTHOCTH, C Y4E€TOM MaTepuanoB, UCNOMb3yeMbIX B Mapax TpeHua umnnaHTtarta. byaer
ucnonb3oBatbcs  nubO  cuMynsuMs  npeanonaraeMoro  npumeHenust  [Hanpumep, WCO 14242-1
(TasobeapeHHsIii cyctas) unu NCO 14243-1 (koneHHbli cyctas)], TMBO yNpOLEHHOE UCMbITAHUE HA U3HOC
(Hanpumep, «KOMNbLO-ANUCK», KCTEPXKEHb-ANCKY).

XapakTepuCTMKM W3HALIMBAHUS AODKHbI ONpPeAensiTb KONMYECTBEHHO: B ¢hopme 06bEMHOr0 M3HoCa
UM NoTepu Maccbl 06OUX KOMMOHEHTOB Mapbl TpeHUs. Ecnu nocne yckopeHHOro crapeHusi Habniogaetcs
YBEMUYEHUE WU3HALUMBAHWA, TO [AOIDKHbI BbIMOMHATLCS YCIOBUSA NpeAeribHbIX 3HAYEHUN, yKasaHHble B
Tabnuue 2.

B UCO 13356 wucnbitTaHme YCKOPEHHONO0 CTapeHusi KOMOMHMPYETCs C U3MEpPEHMEM COAaepXKaHus
MOHOKIMUHHOW dha3bl. BepxHuit npegen coaepXxaHusi MOHOKITMHHOM ¢ha3bl NMOCKe CTapeHus onpeaensieTcs
ANng YUCTbIX LMPKOHWEBLIX MaTepuanoB. Takon npeaen He TpebyeTcs B pamkax 3a4ay HACTOSALUENR 4acTy
crangapta CO 6474, nockonbkKy oOwWuMi 0ObEM LMPKOHUS B KOMMO3UTHOM MaTepuane cocTaBnsieT
npuonuantensHo 20% unu meHee. 3TO OTHOCUTCA TaKKe K TEOPETUYECKOMY Cryyalo, KOraa BeCb LIMPKOHMIA
SIBNAETCA MOHOKIMUHHLIM: B 3TOM Crnyyae obuias Aons MOHOKNMHHOW ¢)a3bl B KOMNO3UTHOM Mmarepuane
cocraenaet 20% unun meHee. PekomMeHAyeTCsl, 04HAKOo, YTOObl Npou3BOAMUTENDL TaKXKE NPOBOAUN aHanu3
coepXXaHnsi MOHOKIMMHHOW ¢hasbl Nocne crapeHusi u obcyxaan nonyyYeHHble pe3ynbTaTbhl C y4eTOM AaHHbIX
MEXaHUYECKUX UCTILITAHUMN.
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CBeneHUsi 0 COOTBETCTBUM CCbUTOUYHbIX MEXAYHAapPOAHbLIX CTaH4apTOB
HauMoOHanbHbIM cTaHgapTam Poccuinckon ®egepaumnm

Tabnuua OA.1

O603Ha4YeHNe CCbINOYHOro
MEXIYHApOAHOro CTaHaapTa

CTteneHb COOTBETCTBUA

OB603Ha4yeHne U HaMMeHoBaHue
COOTBETCTBYIOLLIETO HALMOHANBHOIO
cTaHaapra

NCO 12677

*

MCO 13356

*

NCO 14242-1

*

NCO 14243-1

IDT

FOCT P CO 14243-1-

2012 «MmnnaHTaTthl 4N XMpypruu.
M3HOC ToTanbHbIX NPOTE30B KONEHHOIO
cyctaBa. Yactb 1. NapameTpsl
Harpy>xeHusl n nepemMeLLeHna ans
UCMbITATENbHbLIX MAlUWH C KOHTPONEM
Harpy3sku 1 OKpy>atoLLyX YCroBUiA Npu
UCTIbITAHUUY

MCO 14704

NCO 14705

MCO 15732

NCO 16428

MCO 17561

MCO 18754

MCO 18756

MCO 20501

NCO 22214

NCO 23146

CEN/TS 14425-5

EN 623-2

EN 623-3:1993

EN 843-1

EN 843-2

EN 843-4

EN 843-5

ASTM C1161

ASTM C1198

ASTM C1239

ASTM C1259

ASTM C1327

ASTM C1331

ASTM C1421

ASTM C1499

* *| * *| * *| * * * * * * *| * *| * *| * * * * * * * *

*CoOTBeTCTBYHOLLMIA

COOTBETCTBMSA CTaHfapTa:
- IDT — ugeHTUYHbIR cTaHaapT.

HaLMoHanbHbINA

CTaH4apT OTCYTCTBYET.

ncnonb3oBaTek NepeBo] Ha pyCCKVIVI A3bIK aHHOro MexXayHapo4HOro ctaHgapTa. I'IepeBo,q AaHHOIro MexgyHapoaHoro

CTaHfapTa HaxoguTcA B CDe,qepaanOM VIHCbOpMaLWIOHHOM CpOH,D,e TEXHUYECKNX pernameHToB U CTaH4apToOB.
I'Ipmmeanme - B HaCTOHLLLeI?I Ta6J'II/IL|e NCNnonbL30BaHO clejgyrllee YyCrioBHOe 0603Ha4eHne cTeneHun

Lo ero yTBepXaeHWs peKoMeHLyeTcs
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