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FOCT P NCO 21461—2024

Mpeancnoeue

1 NMOOTOTOBIEH AkumnoHepHbIM 0bwecTBOM «YnpasnswLlas KomnaHua « bBuoxmumuyeckoro xonguHra
«Oprxum» (AO Ynpaenawuwas koMmnaHma BXX «Oprxmum») Ha ocHoBe ouLManNbHOTO NepeBofa Ha PYCCKUi
A3bIK aHrMOA3BIYHOM BEPCUN YKA3aHHOTO B NyHKTe 4 cTaHdapTa, KoTopbii BeinornHeH TK 160 «Mpoaykums He-
hTEXUMNYECKOrO KOMMNeKca»

2 BHECEH TexHuuyeckum komuTeToMm no craHgaptusdauyum TK 160 «[pogykums HedTeXMMUYECKOro
KOMMMekca»

3 YTBEPXOEH M BBEJQEH B JENCTBWE MNpukasom denepanbHOro areHTCTBa No TeXHU4YecKomy pe-
rynupoBaHnio u MmeTponoriun ot 13 mapta 2024 r. Ne 300-ct

4 HacToswmin cTanaapT uaeHTuYeH mexayHapogHomy ctaHgapty MCO 21461:2012 «Pesuna. Onpe-
OeneHne apomMaTWUYHOCTW Macna B BYMKaHW30BAHHLIX pe3vHoBbIX cMecax» (ISO 21461:2012 «Rubber —
Determination of the aromaticity of oil in vulcanized rubber compounds», IDT).

CranpgapTt paspabotaH TexHu4eckum Komutetom TK 45 «Pe3nHa 1 NnpoaykTbl N3 pe3nHbly, NOgKoMuTe-
ToM MK 3 «CripbeBbie MaTepuarnsl (BKIoYas naTekc) 4ns UCnofib30BaHUA B MPOM3BOACTBE pe3uHbl» Mexay-
HapOLHOWM opraHu3auMm nNo ctaHgapTusauum (MCO).

Mpy NpUMEHEHMM HACTOSILLEro CTaHOapTa PEKOMEHAYETCA UCMOMNb30BaTk BMECTO CChINMOYHbLIX MEeXOy-
HapoAHbIX CTAHOAPTOB COOTBETCTBYHOLME UM HALMOHANbHLIE CTAHAAPTLI, CBEAEHUS O KOTOPLIX NPpUBEAEHK! B
JononHuTensHoM npunoxeHun JA.

[ononHuTenbHble CHOCKW B TEKCTe cTaHgapTa, BbleNeHHble KYpCUBOM, NpuBeAeHbl AN MOosiCHEHUS
TeKcTa opuruHana

5 BBE[JEH BIEPBbIE

lNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 uwoHA 2015 2. Ne 162-03 «O cmaHdapmu3sauyuu e Pocculickol ®@edepayuu». MHgopmayus ob us-
MeHEeHUSX K HacmosilemMy cmaHdapmy rnybrnukyemcs 6 exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
eo0a) uHghopmayUoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbIl MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6biNyCcKe eXeMecsyYHo20 UHGOPMayuoHHO20 ykasamerns «HauyuoHanbHble
cmaHOapmsi». Coomsemcemayoujas UHgopmayus, yeedoMIeHUe U MeKCmbl pa3Mewalomcs makxe 8 UH-
ghopmayuoHHoU cucmeme obLezo nonk3oeaHus — Ha oguuuanbHoM calime @edepansHo20 azeHmcomea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu & cemu MHmepHem (www.rst.gov.ru)

© 1S0, 2012
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayuny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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NOCT P UCO 21461—2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

PE3UHA

OHPB,EIEHEHVIe apoMaTU4HOCTU Maclna B BYNKaHU20OBaHHbLIX PE3UHOBbLIX CMeCcAX

Rubber. Determination of the aromaticity of oil in vulcanized rubber compounds

DOarta eBegeHna — 2026—01—01

MpeaynpexgeHne — [onb3oBaTeny HacTosLWEro ctaHgapTa AOMKHblI OblTb 3HAKOMbI CO CTaHAapT-
Ho nabopaTopHOM NpakTUkoit. B HacTosAweM cTaHaapTe He NpefycMOTPEHO paccMOTpPeHMe BCeX BOMpoCoB
obecnevyeHna 6e30MacHOCTH, CBA3aHHLIX C ero npMmMmeHeHneMm. MNonb3oBaTtent HacTOSLEro cTaHaapTa HeceT
OTBETCTBEHHOCTL 3a pa3paboTKy COOTBETCTBYIOLWMX NpaBun 6e30nacHOCTU M OXpaHbl 300POBLA, a Takke 3a
obecneyeHne COOTBETCTBMS HALMOHAMNLHLIM HOPMaTUBHLIM TpeBoBaHUAM.

BaxHO — 3nekTpoHHbIA hain HacToALero cTaHgapTa COAePXKUT LUBETHLIe PUCYHKN, KOTOPLIE CYATAT
nonesHsIMK 4Ns NPaBUNLHOMO NOHUMaHWA cTaHgapTa. [103ToMy nofb3oBaTensam crnegyeT pacCcMOTpeTb BO3-
MOXHOCTb Me4yaTi HAacToSALWEero cTaHgapTa Ha LBETHOM MpUHTepe.

1 O6bnacTb NnpUMeHeHunA

Hactoswuia cTaHaapT ycTaHaBNUBAeT METod CENEeKTUBHOIO onpeneneHus nonMapoMaTuyHoCTU Macna
B BYNKaHW30BaHHOW pe3uHOBOW cmecu. [JaHHbI MeToq OCHOBaH Ha CMEKTPOCKOMWM SAEePHOr0 MarHUTHOro
pesoHaHca (AMP).

2 HopmaTuBHbIe CCbINKK

B HacTosiLleM cTaHAapTe UCNOMb30BaHa HOpMaTUBHAs CChINKa Ha creaywLw il cTaHaapT [ans gatmpo-
BaHHOW CCbINKM MPUMEHSIIOT TOMbKO YKasaHHOE M3[aHWe CCbIMOYHOro cTanaapTa, Ans He4aTUPOBaHHOW — Mo-
cnefHee usgaHue (BKNYasa BCE M3MEHEHUS)]:

ISO 1407, Rubber — Determination of solvent extract (Kayuyyk. OnpegeneHve BelLecTB, 3KCTparnpye-
MbIX pacTBOpPUTENEM)

3 TepMuHbI U onpegeneHus

B HacTosAlwemM cTaHgapTe NpUMEeHeEH creaylowmin TepMUH © COOTBETCTBYIOLUM onpeaeneHuem:

3.1 nonuMuUMKNUYeckuMe apomaTudeckue yrneBogopopgbl; MAY (polycyclic aromatic hydrocarbon,
PAH): OpraHunyeckne coeiMHEHUSs, COCTOALME M3 ABYX N Bonee apoMaTUYecKUX Komnel, B KOTOPbIX onpe-
AerneHHble aToMbl yrnepoga aBnaiTcsa obwummu Ana AByX Uy Tpex Konedw,.

4 PeaKTuBbl U MaTepuanbol
Bce pPeakTUBbl OOITKHbI UMETb aHaNnMTU4YeCKyH CcTeneHb YNCTOThI, €CIU HE YKa3aHO UHoe.

4.1 JKcTpakuuAa

4.1.1 AueTtoH.

MapaHune ochbuumnansHoe
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FOCT P NCO 21461—2024

4.2 MpuroToBneHue npob

4.2.1 H-TenTaH, KBanugukauun 4. 4. a.

4.2.2 Asor, Tpebyemas unctoTa >99,9 %, AN 3aLMThl S3KCTPaAKTa OT OKUCIMEHWSA BO BPEMSA 3Tana CyLUKU.

4.2.3 Tekcametungucunokcad (HMDS), cteneHb 4yuctoTel 99,5 %, ona AMP-aHanusa unv TeTpameTun-
cunaH (TMS), cteneHb yuctothbl 99,5 %, ans AMP-aHanusa.

4.2.4 [lentepupoBanHbid xnopogopm (CDCly), creneHs peruapuposanus > 99,95 %, ana AMP-
aHanusa, ¢ cogepxanuem 0,05 % TMS wunn 0,03 % HMDS (4.2.3). Pe3oHaHcHbld nuk TMS unn HMDS uc-
Nonb3ykT AN KannubpoBKM rOpU30HTanNbHOM LIKanbl cnexkTpa.

4.2.5 Auetanbgermng ynctoton = 99,5 %, gonyckaetca npu HeobxogumocTu 0obaenAaTbL pacTeop aue-
Tansgernga koHueHTpauuen 0,6 % K geldTepupoBaHHOMY xnopodgopmy, cogepxawemy TMS wunu HMDS
(4.2.4). NJobaeneHHbln auetanboerng obecneymBaeT pe3oHaHCHbIM Nk npu 9,8 ppm, 4TO NonesHo AnsA xo-
powlero casvpoBaHus cnekTpa. PacTBop OoMKeH DbiTh CBEXENPUIOTOBNEHHLIM BO M3bexaHue BNUAHUS Npo-
OYKTOB pasnoxeHws aueTtanbaernaa, o06pasyowmnxcs npyM cTapeHnu.

5 Annapartypa

5.1 Becbl aHanuTM4Yeckme ¢ To4HocTbio Ao 0,1 ML

5.2 Annapat 3KCTpaKuWOHHbLINA, kak ykasaHo B VICO 1407.

5.3 BaHga BogaHas.

5.4 AnnapaTypa Ons OYMCTKW SKCTpakTa, COCTOSALWAas U3 KOMMOHEHTOB, yKa3aHHbIX B 5.4.1—5.4 .4,

5.4.1 [ns ouncTkn ogHoro obpasua 3a oguH pas (pyyHasa ounsTpaums):

a) wnpuusl BMecTMMocTelo 2, 5, 10 cm3 u 25 cm3 unu 30 cm ¢ koHuYeckoi HacagkoW, COBMECTUMON C
KOMoHKamMuK gns TBepgodasHon akcTpakuun (SPE) Ans py4yHon 04UCTKK;

b) kapTpuox ona TBepgodasHon skcTpakumm (SPE), cogepxawwumin 500 unu 1000 mr cunukarens’)-*.

5.4.2 [Ina ogHOBpEeMEeHHOW OYUCTKM HECKONbKUX 06pasuoB (Npy HeobxogmMMocTK):

a) wnpuubl BMECTUMOCTBIO 2, 5, 10 n 25 cm3 unu 30 cm3 ¢ KoHWYecKoi HacagKkoW, COBMECTUMOM C KO-
noHkamu ang tBepgodasHoi akcTpakuumn (SPE) ona pyyHOn o4ncTkuy;

b) kapTpumx ana TeepgodazHon akcTpakymm (SPE), cogepxawmin 500 nnm 1000 mr cunukarens2)*;

c) obopynoBaHue ana TBepAodasHOM IKCTpPaKUWKW, COEAMHEHHOE C BaKyyMHbIM HacocOM, ONs OOHO-
BPEMEHHOMN O4YUCTKU HECKOIBbKMX o6paau053}'*;

d) creknsHHble npobupkn ana cbopa unbTpaTa, COBMECTMMbIE C YCTPOWCTBOM cbnanpaumm4)'*.

5.4.3 MNocyna nabopaTopHas CTeKMsiHHas.

5.4.4 Wrna ogHopa3soBas.

5.5 AMP-cnekTpomeTp, ¢ yactoToi He meHee 200 MI'y, npegnoyTuTensHO obecneunBaLLniA cregyto-
wMe napamMeTpbl CHATUS CnekTpa:

- NeTekTop: 1H;

- chaza umnynbcos: 30°;
WMpUHa cneKkTpa: oT MuHyc 2 go nmoc 12 ppm;
4YMCNO CKaHUPOBaHWUIA: 256;
penakcaunoHHasa 3agepxka: 2 .

1) Mpumep nogxogswero noctaewmka — Varian Bond Elut JR-SI, 1000 mr, Homep getanu 12166008B mnu aHano-
rmyHbIA. MHdhopmauus npegocTaeneHa ans yaobeTea nonb3oBaTenen HAcTOSALLEro cTaHaapTa U He ABnseTca ogobpeHu-
em NCO 3Toro nocTaBLUKMKa.

2) Mpumep noaxoaswiero noctaewwmka — Varian Bond Elut Mega BE-SI, 1000 mr, Homep getanu: 12256008 nnu
aHanorn4yHblin. MHdopmauns npegocTaeneHa ana yoobcTea nonb3oBaTeneil HAaCTOALLEro cTaHaapTa U He SIBNAeTCA 040-
Bpenunem MCO atoro nocTaBLUMKA.

3) Mpumep nogxopsiuero nocTaslmka — Varian Vac Elut 20, MaHUonbA ¢ BLICOKMM CTEKNAHHBIM pe3epByapomM,
Homep getanu 12234104 wnv aHanornyHeld. MiHdopmauua npegocTasneHa Ans ygobcTeBa none3oBaTenen HacToALero
cTaHOapTa W He siBnsetca ogobpeHuem MCO atoro nocrasLumKa.

4) ina Varian Vac Elut 20 — npo6upku AvameTpom 16 MM, anuHoR 150 M.
Lonyckaemcs ucnons3oeams Opyaue kapmpuoxu, obopydosaHue (annapamypy) 0ns meepdoghasHoll akecmpak-
UuU U cmeknsHHbele npobupku, obecrneyugaiowjue nonyyeHue conocmaauMbix pesynsmamog onpedeneHus.

2
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6 lMpouenypa

6.1 JkcTpakuma obpasua

6.1.1 Obpaszeyl ByNKaHW30BaHHOW PE3NMHOBOM CMECH OOMKEH UMEeTb AOCTATOYHbIE pa3Mepbl ANs Nomny-
YeHus He MeHee 350 Mr akcTparmpoBaHHoro macna. MNpu ucnons3oeaHun obpasua 13 WKHbl obpasel, roToBaT
no nNpunoxexHuto B.

6.1.2 MNponyckaT obpasely Mexay Bankamu nabopaTopHbIX BamnbLOB ANA YMEHbLUEHWUS TOMNWWUHbLI OO
3HaudeHus He bornee 0,7 MM 1nu HapesakT obpasel] Ha KYcoukn pa3amepom MeHee 1 x 1 x 2 Mm.

6.1.3 3aBopaduBatoT obpasey B HeDOMbLLIOW KYCOK (pMNbTpOBanbHOW Bymarn u noMeLLakT ero B 3Kc-
TPaKUWOHHbIA annapaT (5.2) unu HanomnHsKT annapart HebonbLKUMK Hape3aHHbLIMU Kycodkamu. 3anonHsoT
konby SKCTPakUMOHHOIO annapaTa aueTtoHoM (4.1.1) u akcTparmpyroT B TedeHune 8 4.

6.1.4 BrinapuBarT 3KCTPAKT 4ocyxa B cTpye asoTa (4.2.2) Bo ns3bexaHue OKMCNeHus.

6.2 OuuMcTKa 2KCTpakTa

6.2.1 B3BelwnBaOT BbICYLUEHHbIW IKCTPaKT ¢ ToYHOCTbLI Ao 0,1 mr. [JobaensawT H-rentaH (4.2.1) B 06b-
eMme, HeoBXxoAMMOM Ana nonydeHns KoHueHTpauun 100 mr/cm3. BosmoxHo oBpasoBaHue He3HauMTENbLHOMo
ocapka. [OTOBAT TPy NPOBUPKN, KaXIas M3 KOTOPLIX COAEPXMT Mo 1 cM® pacTBopa H-renTaHa.

6.2.2 loToBsT kapTpumk SPE (cM. 5.4.1 unu 5.4.2) nytem antovpoeanus 5 unn 10 cm3 H-rentana (4.2.1),
MCNoMb3ys LWNPULL BMECTUMOCTLI0 5 unm 10 cm? (cm. 5.4.1 nnu 5.4.2).

6.2.3 Korga H-rentaH MoYTW NOMAHOCTLIO 3MOMPOBAaH, NEPEHOCAT KOMWYeCTBEHHO pacTBop obpasua B
H-renTaHe 13 ofgHoi npobupkn (6.2.1) B kapTpuox SPE v HaunHaoT cbop dunsTpata B XMMUYECKUA CTakaH
WK CTekNaHHYo Npobupky. MpoMbIBaoT NpoBMPKY AONONHUTENbLHON Nopuweit 0,5 cm® H-renTaHa AN NoOMHO-
ro nepeMeLleHuns ocagka.

6.2.4 Korpa pactBop ofpasua B H-renTaHe MOMHOCTLIO BNMTaeTca B KapTpumx SPE, anwouvpyloT Heno-
nApHyto dpakuuio ¢ nomollbio 25 cm? H-rentana. Bo Bpems anonpoBaHns HeobXoauMO CoXpaHsaTh NOCTOSAH-
Hblit NOTOK PACTBOPUTENS CO CKOPOCTbLIO, HE MpeBbILLaKLLEn 5 cM3/MuH.

6.2.5 3aBepluatoT c6op OUMLLEHHOW (hpakum, korga Becb 06beM 25 cM3 H-rentaHa gobaBreH B kap-
Tpuox SPE.

6.2.6 BrinapuBakT H-renTaH gocyxa B cTpye asota (4.2.2) Bo n3bexaHue okvucnenus. [Ana yckopeHus
3Tana oKoHYaTelbHOM CYLIKN MOXHO MoMecTuTb obpaszel B BakyyMHyK nedb npu Temnepartype 50 °C Ha
2—3 .

6.2.7 BsaselwunBaoT cyxon ocTaToK C TOMHOCTLIO A0 0,1 Mr 1 BEIYUCNIAIOT €ro CoAepxaHue B NpoLeHTax.

6.2.8 MNMoBTOpAKT Npouedypy OYMCTKM SKCTpaKTa elle ABa pasa, ucnone3ysa ABe Apyrue npobupkn, npu-
roToBMneHHbIe no 6.2.1.

6.2.9 BbluMCngOT cpedHee 3Ha4YeHWe Tpex BbIYMCINEeHUN cofdepXaHWs CyxXoro ocTaTka B MpoueHTax
(no 6.2.7). Ecnv kaxgoe 13 NonyYeHHbIX 3Ha4eHui yknaabiBaeTca B npegens! =5 % oT cpegHero aHadeHus,
npogomkaT npouedypy no 6.3. B npoTBHOM cnydae NoBTOPAOT NOAFOTOBKY 06pa3uoB Ao Tex nop, noka Tpu
3Ha4eHus He BydyT HaxoguTeCs B Npedenax +5 % OT cpedHero 3HavYeHus.

6.3 AMP-ananu3 (NMR)

6.3.1 CywHocTb MeToAa

ApomMaTu4HOCTb Macna, NPUCYTCTBYIOLWEro B CyXOM OCTaTKe, Nony4YeHHoM no 6.2.7 1 6.2.8, onpegensiot
MeTOLOM CNeKTPOCKOMNUK TH-AMP.

MonekynapHasa cTpykTypa HernuHerHbIx MAY ¢ Tpems UM HeCKONbKUMK COYNeHeHHbIMK KOfbLaMn co-
OEPXKUT XapaKTepHbl TPEXCTOPOHHWUIA BOTHYTEIA YY4aCTOK, PacnonoXeHHbI Ha nepudepuu Monekynsl apo-
MaTUYeCcKuUx yrneBogopoaoB: 3T ocobble atoMbl BOOOPOAa B A4aHHOW 30He HasbiBaloT BOOOpoAoM obnacTtu
3anuea (cM. pucyHok 1).

CnekTpockonus TH-AMP nossonsier n3bupartensHo MaeHTUOULMPOBATE W KONMMYECTBEHHO ONpPeaensaTh
aToMbl BoAopoaa B 0bnacTu 3anuea, KOTopble XapakTepHbl A5 apoMaTUiYeckux Macen.

MeTon onuceiBaeT npouedypy onpefeneHus npoLEHTHOrO coaepkaHua Bogopona obnacTtu 3anuea
(% HBay) B pacTBope obpasLua ¢ NOMOLLbI CNEeKTPOCKOMUK 1H—FHV]P, 4YTO NO3BONSET cAenaTthk BbIBO O Xapak-
Tepe apoMaTU4HOCTM Macna.

Yem Gonblue KoNMYecTBO aTOMOB Bogopoada B obnacTti 3anvea, TEM Bbille apoMaTUYHOCTb.
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1 \ H \ H

&6FP 000 OO0l

CH, 1
a) beHaonupeH b) 7,12-gumeTunbeHzaaHTpaueH C) 5-MEeTUNXpu3eH

1 — obnacTb 3anuea

PucyHok 1

6.3.2 AMP-namepenune

6.3.2.1 PacTBopAOT OOWH U3 CyXMX OCTATKOB, MOMydeHHbIX Mo 6.2.7 n 6.2.8, B cTeknsaHHONW npobupke
[Hanpumep, npumepHo 1 cm® CDCl; (4.2.4) ona npobupku avametpoM 5 mm]. Mpu HEOBXOAMMOCTH MOXHO
YCKOPUTb pacTBOpeHue, UCNorb3ya HEBOMbLIYH MarHUTHYK MeLUanky UM MeExXaHWYeckui LWenkep; ecnu aTo-
ro HegoctaTtouHo, gobaensat CDCl,.

6.3.2.2 TonyyatwT curHan cnaga cesobogHon vHaykuum (FID) n npumeHstoT npeobpasosaHne Pypbe,
YMHOXEHHOEe Ha 3KCMoHeHUMansHy dyHkuumio (LB = 0,3 u) ona nony4eHus cnekTtpa (CM. NpUMepkl B Npu-
noxeHun A). HactpausatT pe3oHaHc onopHoro nuka Ha 0,00 ppm ans TMS wnu 0,06 ppm — ana HMDS,
COOTBETCTBEHHO.

6.3.2.3 KoppekTupyoT 6a30By NMHUIO cnekTpa.

6.3.2.4 KoppekTupyT 6a30BY0 NUHUIO, UCMOMNb3ysA KyBWUYECKUIA CnnanH, yCTaHOBMB TOYKU NS KOppekK-
umm 11,5; 10,5; 6,0; muHyc 0,5 n muHyc 1,5 ppm. Mpumep cnekTpa nocrne Koppekuun gasel U Ba3oBOA NUHUK
npegcTaBneH Ha pUcyHke 2.

— —
111 9 8 7 6 5 43 21 0ppm 11109 8 7 6 5 4 3 2 1 0 ppm
X1 X2
a) Mocne koppekunn hasbl b) Mocne koppekunn 6a3oBoi NUHUN
PucyHok 2

6.3.2.5 O6beguHAT CNEKTP M OTMEYAIOT CneayoLe 30HbI:

|, — obnactb apomaTnyeckmx NpoToHoB, oT 6,0 fo 9,5 ppm, Bknwyas curian CHCI, (npumecs, coaep-
xawascs 8 CDCI,);

"00 — obnactb anudaTnyecknx U aTUNEeHOBLIX NPOTOHOB, OT 0,2 Ao 5,8 ppm, BKNYasa curHan Bofbl
(sopga u3 CDCly) npu 1,5 ppm;

|, — obnacte npotoHoB B 3anuee o1 8,3 Ao 9,5 ppm.

6.3.2.6 B kauecTBe xonocTtoro obpasua namepstot cnektp 'H-AMP geiTepupoBaHHOro xnopodopma,
cogepxattero TMS vnn HMDS (4.2.4). Vicnonb3yst OaHHBIA XonocTon obpasel, KOppeKkTUpyT apomaruye-
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ckyto obnacTb /y 1 anudaTuyeckyto 1 aTUNEHoBY obnacTty /y, ¢ y4eTom unctoThl pacteopa CHCI; u cogep-
»aHvem BoAbl B pacTBope.
Bhllleyka3zaHHbIe KOPPEKTUPOBKM BLIMOMHAKT C NMOMOLLLI0 CINeayloLux YpaBHeHU:

TMS
l=1;-CH ey S—
1 0 XONOCTOR TMsxonocmﬁ (13)
unn
HDMS
L=Il,—CH —_—
1=70 XONocTol HDMSxonocmn (1b)
TMS
I3 = Iso —H20x0n0croid T — (2a)
unn
HDMS
Iy =gy —H50 —_—
3 = loo —F2%xonocroii HDMS o 00mom (2b)
rae CH,ocron — WHTErpupoBaHHas obnactb apomartuyeckux npoToHoB oT 6,0 oo 9,5 ppm B
OenTepupoBaHHOM xrnopodopme, cogepxawem TMS unu HMDS (4.2.4);
HsOy0n0ctoin — WHTErpMpoBaHHaa obnacte ot 1,0 go 1,8 ppm B AenTepupoBaHHOM XNopodopme,
copgepxawem TMS unnHMDS (4.2.4). IHTeHCMBHOCTL 4aHHOro curHana obycnoeneHa
COAepaHnem BoAbl B pacTBOpE;
TMS, srocron — VHTETPUPOBAHHAA NNOTHOCTL curHana TMS (unn HMDS) B aenTepnpoBaHHOM Xopo-
unu HMDS, o crom topme, cogepxauiem TMS unu HMDS (4.2.4);

TMS vnv HMDS ~ — wHTerpMpoBaHHasi NnoTHOCTL curHana TMS (unn HMDS) B pacteope oGpasua (4.2.4).
6.3.2.7 JononHuTenbHasa npouenypa ¢ ucnonb3oBaHWeM aueTtanbgernaa

[Mpy BO3HWKHOBEHWW CINOXHOCTEN C NOMyYeHWeM Xopollero asvpoBaHWs criekTpa AonyckaeTcd Oo-
faenate 0,6 % auetanbgervga k pacteopy xnopodopma (cMm. 4.2.5) ana cnocobcTBOBaHUA (Pas3vpoOBaHUID
CMEeKTpa: KOpPEeKTUPOBKa ha3abl BeIMOMHAETCHA C UCNONb30BaHMEeM NUKOB npy 9,8 ppm (aueTtansgerna) u npu
0,0 ppm (TMS) nnu 0,06 ppm (HMDS). MNpoLecc 3aBepluaeTcs Takxke, kak u ons obpasyos bes auetansgerv-
4a, Co cnegyroLwnMy U3MEHEHUSMUN.

WuTerpanbHoe 4ncno fpy BKIOYaET Takke CurHan anugaTMyeckux MpOTOHOB aueTanbaernga npw
2,2 ppm.

KoppekTtupoBky anvdaTu4ecknx NpoTOHOB aueTanbAeriaia BbiMOMHAKT C NOMOLLbH MHTETPUPOBaHHON
nnoTHocTu curHana (AA) anbgermgHoro npotoHa (CHO npu 9,8 ppm) B o6pasue, T. K. KOHUEeHTpauus aleTanb-
Jervaa MoxeT U3MEHATbCA CO BpEMEHEM M3-3a OYeHb HM3KOW TemnepaTypbl kunexusa (21 °C).

HononHutenbHas KOPPEKTUPOBKa, NPUMEHSIEMAs K Lenomy /5, Ans y4eTa NpucyTCTBUSA aueTanbaernaa:

TMS
I3 = Inp —H2Oyen0croi 'Wﬁ—:"'M (2c)
XONoCTO!
unm
I3 =lyo —H,0O HOMS 3 aa 2d)

XonocTol .—HDMSXO‘HOCTOﬁ
6.3.2.8 BoinonHsawT AMP-uamepeHus ANA KaxOoro oYMLLEHHOro 3KCTpakTa, nonyveHHoro no 6.2.7 u

6:2:8.
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7 BbluncneHue

[Ins kax[ooro U3 Tpex OUYMLLEHHBIX 3KCTPAKTOB BbIYMCTIAOT NPOLEHTHOE cogepxaHue sogopoaa obnactu
3anvBa (% Hg,,) A0 BTOPOTO AECATUYHOTO 3HaKa, UCMIOMNb3YS CNIEAYIOLLYIO (hOPMYITY

I
% Hgyy =—2—.1
% Haay =210,

rae o6o3HavYeHns cornacHo 6.3.2.6 (unn 6.3.2.7).

8 OTueT 00 UCNbITAHUU

OTtuet 06 ucnbiTaHUM JOMKEH CoAepXaTb CreayLwy MHhopMaLno:
a) ob6o3HayeHne HACTOALLEro CTaHaapTa;
b) Bcio nHopmauuto, Heobxogumyko ons naeHTudukaumum obpasua(oB) pe3unHsbl;
c) nogpobHy uHopmaumno 0 cunukarene ansa TeepgodasHon skcTpakuum (SPE) (em. 5.4.1 unn 5.4.2);
d) pesynbTar Ana KaxOown M3 Tpex aKcTpakumi (6.2.7 n 6.2.8) n cpegHee 3HadyeHwue (6.2.9);
€) cpefHue 3HaueHnst Ans Iy, I, I3 1 3HavYeHne Hg,,, B NpoLeHTaX;
f) mobble HeobbIYHbIE CBOMCTBA, OOHAPYXeHHble B MPOLecce OnpeaerneHns,
g) nobylo onepauunio, He BKIMHOYEHHYHD B HACTOSILWMIA CTaHOapT, MM paccMaTpMBaeMyr Kak AOMOMNHW-
TenbHy, HanpumMep napameTpbl AMP (5.5), ecnu oHM OTAMYAIOTCA OT yKa3aHHbIX;
h) paty npoBeAeHWUst UCTbITaHUS.
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MpunoxeHune A
(cnpaBo4Hoe)

CnekTpbl TH-SIMP 3kcTpakToB M3 cMecel, cogepXaliux apoMaTUYeCKoe Macrno
(cm. pucyHkn A1 1 A.3) u macno MES (cm. pucyHkn A.2 nA.4)

A.1 MNonHble cnekTpkl

1 2

\

90 80 70 60 50 40 30 20 1,0

1 — apomatnyeckas obnacte; 2 — npumece CHCI,

PucyHok A.1 — Cnektp "H-AMP akcTpakTa M3 cmecu, cogepxallieil apoMaTMyeckoe Macno

M

90 80 70 60 50 40 30 20 10

1 — apomatundeckasa obnactb; 2 — npumecs CHCI,

PucyHok A.2 — Cnextp 'H-AMP akcTpakta us cmecu, cogepxalleit macno MES
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A.2 MpnbnuxeHne apoMmaTuyeckon obnacTu ¢ ocobbiMKM obnacTaAMK 3anuea (B Kpyre)

2—

950 900 850 800 750 700 650 6,00

1 — o6nacts 3anuea (8,3—9,5 ppm); 2 — npumecs CHCl,

PucyHok A.3 — ApomaTuyeckas obnacTte cnektpa H-AMP akcTpakTa M3 cMecy, codepxallei apoMaTuieckoe Macro
(% HBay =0,46)

ﬂTI‘I"‘I"‘I‘I‘I"‘I‘I‘I‘rIT“FFITﬁ‘I‘IT“‘"‘ITm‘I-'_n
950 900 850 800 750 7,00 650 6,00

1 — obnacTe 3anuea (8,3—9,5 ppm); 2 — npumeck CHCI,

PucyHok A.4 — Apomatudeckas obnacTe cnektpa 'H-AMP akcTpakta U3 cMecu, cogepxalieit macno MES
(% HBay = 0,04)
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MpunoxeHune B
(cnpaBo4Hoe)

MoaroToBKa YUCTbIX oﬁpaauoa Pe€3UHbI U3 aBTOMOBOUNbLHbIX WKH

B.1 O6wasn uHcopmauus

HOJ'Iy‘-IEHVIe 06pa3LﬁOB PEe3nHbl N3 aBTOMOBUNBHBLIX LUWH SBMAETCH CNOXKHBIM npoueccomM M3-3a CNnoXHOCTKW UX KOH-
CTPYKUWK, KOTOpaaA BKIMHOYaAET MHOXECTBO Pa3finyHbiX KOMMNOHEHTOB, KakK NoOKa3aHO Ha PUCYHKe B.1. BVISyaJ'IbeIﬁ OCMOTpP
y4acCTKOB LLUWHbI TpeGyET HaBblKa AnA M,ELBHTMCbVIKaLlMM pPas3fiMyHbIX KOMMNOHEHTOB. Ll,EJ'IbiO AAHHOTO NpUnoXeHus ABnAeTCcA
npenocrtaeBneHne OCHOBHbIX DEKOMEH,D,ELIMI;I no pa3pe3aHnio WnHBbI U OT60py 06p33LLOB M3 NONny4YeHHbIX CPe30B.

A — npotekTop; B — 6okosuHa; C — repmeTU3MpyOLWWIA CNow 1 cnoi kapkaca; D — HanonHWTeneHbIN WHYpP; E — GopToBas nexta;
F — nognpoTekTopHbIv cnol; G — cnou bpekepa

PucyHok B.1 — KOHCTPYKUMA NOKPLILLKNA

KoHCTpyKUKMA, NokaszaHHaa Ha pucyHke B.1, sBnseTtca npMMepoM, EMOHCTPUPYHOLLMM OCHOBHBIE KOMMOHEHTLI MO-
KPbILKWA/LIWHEI, HO B 3@BUCUMOCTY OT KOHKPETHOM KOHCTPYKLM BO3MOXHO OTCYTCTBME OAHUX KOMMOHEHTOR U NPUCYTCTBME
OPYTUX.

BuayankbHeIi OCMOTP akkypaTHO BbIPE3aHHOMO MOMEPEYHOr0 CeYEHUs, NP HEOBXOAUMOCTA — C MOMOLLBIO YBENU-
YUTENBHOrO CTekna, MoXKeT ObiTb NomnesHbIM ANs onpeneneHns hakTUHECKONn KOHCTPYKUMK Nepes, HayanoM npoueaypbl
oTbopa 0bpa3uos.

B.2 Annapatypa

B.2.1 PasgenouyHas mawwuHa®):* onsa peskn MaTepuarosB U3 MOKPbILWKK Ha criou TonwmHoi ot 0,1 go 0,2 Mm.
B.2.2 Hox 1 pe3aky BMECTE C NOAXOOAALIMMA 3aLMTHEIMWA NepyaTkaMm 1 pyKaBuLaMu.
B.2.3 YBenuuuTensHoe CTekmno.

5) Mopxopswwme MaLwmMHLI MOXHO npro6pecTy B komnaHuu Fortuna Spezialmaschinen GmbH, Eisenbahnstrape 15,
D-71263 Weil der WTagT, N'epmannsa, www.fortuna-werke.net. [lJaHHas nHdopmauna npueegeHa ans yoobcTea nonb3oea-
Tenen HacTosALWero cTaHaapTa 1 He sBngeTca ogobpeHnem mMallvH co ctopoHsl MCO.

" [lonyckaemcs ucronb308ams pyyHoll unu aemomamuyeckuli hunspHbIl (OsounbHbil) cmaHok ong o6pabomku
Mamepuarnos (Hanpumep, Koxu) mobozo uzzomosumeris.
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B.3 Mpoueaypa

HanHan npouenypa ot6opa 06pa3uos NpedHazHa4YeHa ToNbKO A4S HOBbIX MOKPLILLEK/LUWH, Pa3pe3aHHbIX Ha 4YacTu
noaxoasLLmMX PasMepoB (B 3aBUCMMOCTW OT pazMepa NokpblwkW). JonyckaeTca Mcnonk30BaTe NPOLEAYPY C HE3HAYUTENL-
HBIMW M3MEHEHWAMMW ANA NOKPbILEK/WUMH BCEX TUMOB 1 Pa3MepoB, UMEILLIMXCS Ha PbiHKe (LUMHBI AN NEerkoBbiX aBTOMO-
Bunen, WWHLI ANA rpy30BbIX aBToOMObKUNEeR, MOTOLMKIOB 1 ap.).

Kak ykazaHo B 6.1.1, 13 Kaxagoro KOMnoHeHTa Heobxognmo BblgenuTb He MmeHee 0,350 mr macna. 3To npegnonaraet
MUHUManNbHLIA pa3Mep obpasua npuMepHo oT 2 fo 20 r, B 3aBUCMMOCTMW OT COAEpXaHWs aKCTparmpyemelx BellecTs. Ha
npakTWKe, ecnii KOMNOHEHThI MOKPbILLEK COCTOSAT U3 CMOEB BYNKaHW30BaHHOW pe3viHbl TONWWHOW MeHee 1 MM (Hanpumep,
crioun Bpekepa v kapkaca B LUMHaX Ans NerkoBbix aBToMobuUnen), MoryT BO3HWKHYTh 3aTPyAHEHUS Npy nonyyYeHny obpaaua
NS aHanvaa Hagnexallero pasMepa.

Mpouenypy otbopa obpasua OCyLLeCTBAAKT NO CNeayoLWuM Wwaram:

a) war 1. Micnonb3ysa Noaxo4sLuii HOX, OTPe3aloT OT MOKPLILLKKA YacTb NPOTEKTOPa, T. €. MPOTEKTopP, MOANPOTEKTOP-
HBIA cnow (Npwu HanuvyuK) u cnou bpekepa (A, F n G Ha pucyHke B.1). [poBepstoT nonepeyHoe cedeHre cpesa BU3yansHo
ANs NOATBEMKOEHUS OTCYTCTBMUA NMiOBbIX Marepuanos, KOTOpbIE MOryT 3arps3HuTb obpaseu. Mcnonb3ya pasgenouHyio
MaluuHy, 6epyT yncTell oBpasel 13 NpoTekTopa K NognpoTekTopHoro cnod (npw Hanuuun). MNMepsble 0,1—0,5 MM noBepx-
HocTK 0bpa3sua yaansawT Bo n3bexaHue 3arpsasHeHus NOCTOPOHHUMK MaTepuanamu;

b) war 2. OTpe3aloT OT NOKPbILKKA BOKOBYI YacTb, T. €. DOKOBUHY MOKPLILLKKW, BOPTOBYH MEHTY, HANONMHUTEMNbHBINA
LIHYp, FepMEeTU3MpPYHLLWIA CroK U NPOCNONKK Kapkaca, Haxodsawmecs Mexay repMeTUusnpytownm cnoem 1 bokosuHoi (B,
C, D, E u F Ha pucyHke B.1). YoansawT 13 3aroToBKu BopTOBLIE KOMbLA W pa3aensioT ee nocnefoBaTenbHO Ha pa3nvyHeie
KOMMOHEHTBI, KaK ONMcaHo B nogaTtanax:

1) nogatan 2A. OTpe3atoT HOXOM MaTepyarn Mexay NMHUAMKW pe3ku T 1 2, noka3aHHbIMW Ha pucyHke B.2, ycta-
HaBnMBatOT rMyBKUHY pe3kn pasfnenoyHoi MaluHbl Ha Tpebyemyto TonwmHy 1 6epyT YncTele oGpasupbl U3 Boko-
BWHbI W rEpPMEeTU3NPYIOLLEro Cros, onpegerneHHble Npu BM3yanbHOM OCMOTPe ceMeHus Kycka GokoBol cBopku
nokpblwkK. MepBble 0,5—1,0 MM NOBEPXHOCTU DOKOBUHBLI YOANAT BO M3bexaHne 3arpsasHeHna NOCTOPOHHUMMK
BelecTeaMu. [ing repMeTU3NpPYIOLLLETO CNOA U3-3a ro Manon TomMLWMHbBI AaHHYIO NpoLleaypy OCyLWeCcTBUTE HEBO3-
MOXHO. B aTom cnyyae TaTenbHO NPoBEPSIOT ero nog yBENWYUTENbHBIM CTEKIOM AN UCKMHYEHWSA BO3MOXHO-
CTW 3arpA3HEeHNst MaTepuanom 3aLuTHOro Cros;

2) nogatan 2B. OTpe3aloT HOXOM MaTepuan Mexay NuHusMu peskn 2 1 3 (cM. pucyHok B.2), yctaHaenveawT
rnyBuHY pesku pazdernoyHon MallKHbl Ha Tpebyemyo TONWMHY 1 oTOUpaloT YucTble 0bpasLbl U3 BOpTOBOW NEHTLI
1 HANOMHWTENBHOIO LUHYpPa, OnpefeneHHsIe NpyY BU3yansHOM OCMOTpe ceveHns BOKOBOIW YaCTu NOKPBLILLKK, OCTO-
POXHO yOanss BCE OCTalnbHble KOMMOHEHTbI, HE NPeAcTaBnALWNe NHTEPEC.

1 — nNuHWA pe3kn 1; 2 — NUHKUA pesku 2; 3 — NUHUA peskn 3

Pucyrok B.2 — Cpez 6oKOBOW 4aCTh NOKPbILIKK
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B.4 ®otorpadum npouecca
Ha pucyHkax B.3—B.15 npuBegeHbl npMMepbl UNNIOCTPAaLWIA pasnuyHbIX LWaroB AaHHOW Npouenyphbl.

PMOyHOK B.3 — War 1. BblpeaaHme 4YacTn NPOTEKTOPa NOKPLIWKK C UCNoNb30BaHWEM HOXa U NepyaTok, 3allniarwmnx
OT nopesoB

PucyHok B.5 — Lar 1. BusyaneHblil 0CMOTP Nepea yaaneHueM 6pekepa (B 4aHHOM clny4dae OTCyTCTBYeT
NOANPOTEKTOPHEINA CIOW)

11
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PucyHok B.6 — Lar 1. loToBLIM Ans aHanua3a obpasel, NpoTeKTopa nocne 041MCcTKU NMOBEPXHOCTHOIO CNnost

PucyHok B.7 — LWar 2. YganeHue BopTOBOro KonbLa NoKpLILLKM NyTEM pe3ku BAOMb NUHUM 3 pucyHka B.2

PucyHok B.8 — LLlar 2. YoaneHue BOKOBOM YacTy NOKPLILLKK MYyTEM Pe3kn BOoMNe NUHWUK 1 pucyHka B.2

12
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Pucyrok B.9 — Llar 2. Otpe3aHve BoKoBOM YacTy NOKPLILLKW OT NpoTekTopa v bopToBoro KonbLua

WL

PucyHok B.10 — lNMoaatan 2A. bokoBas 4acTe NOKPLILLIKK NOCINe pe3ku BOOMb NMUHUK 2 Ha pUcyHKe B.2

PucyHok B.11 — lNMopatan 2A. Pe3ka BepxHel 4acTi BOKOBOW YacTU NOKPLILKA € MOMOLLLI pasfenoyHon MalluHbl Ans
nonyyeHus yictoro obpasia 6OKOBMHEI MOKPBILLKA
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PucyHok B.12 — lMNMogatan 2A. loToBeIM Ana aHannaa obpazey G0KOBMHBI NOCNe yaaneHus NoBepXHOCTHOTO Crnos

PucyHok B.14 — lMopatan 2B. OtoeneHne 60PTOBOIN NMEHTLI U HANONMHWUTENBHOIO LWHYpa 6opTa WKHLl 0T BOKOBOKM YacTur
MOKpLILWKKY (Mexay NuHuaMu 2 n 3 pucyHka B.2)
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a) MNpotekTop b) BokosuHa c) Boproeas nenta d) HanonuuteneHbili €) MepmeTusnpyoWmMi
LUHYP crnow kapkaca

Pucyrok B.15 — QO6pasukl, roToBble Ana aHannaa
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MpunoxeHwne C
(cnpaBo4Hoe)

n PELUU3IUOHHOCTb

[Mporpamma mexnabopaTopHbIx UcnbiTaHui npoeegeHa B 10 nabopaTtopuax. TouyHble pacyeTkl AN BbipaXeHWUs no-
BTOPAEMOCTU W BOCNPOU3BOANMMOCTU Pe3ynsTaToB BhiNOnHeHbl B cooTBeTcTBMM ¢ ISO/TR 9272. PeaynsraTthl NnpuBedeH:l
B Tabnuue C.1.

Tabnuua C.1— [Npeun3noHHOCTb

BHyTpunatopaTtopHas MexnabopaTopHas
CpenHee
3HaueHue, %
s, r (rn Sp R (R)
0,18 0,018 0,05 28,3 0,019 0,05 30,5

Konuuyectso nabopatopuit p = 10*, KONM4YECTBO NOBTOPEHUA N = 3.

S, — CcpeaHeKeapaTU4eckoe OTKMNOHEHWE B YCIOBUAX NOBTOPAEMOCTH;

Sp — CPEeAHEeKBaapaTUYecKoe OTKMNOHEHWE B YCNOBUAX CXOANMOCTH;

I — NOBTOPSEMOCTb, EOWNHULIbI UBMEPEHWS;

(r) — NnoBTOPAEMOCTbL, NPOLEHTLI (OaHHLIE 3HAYEHUA NPEACTABMNAT OTHOCUTENEHLIA MPOLEHT, T. €. NPOLEHT OT Nnpo-
ueHTa);

R — BOCNpOW3BOAMMOCTL, 8AWHULBI U3MEPEHNS;

(R) — BOCNpPOW3BOAMMOCTb, NMPOLEHTLI (AaHHbIE 3HAYEHWS NPEACTABNAT OTHOCUTENBHBIA NPOLEHT, T. €. NPOLEHT OT
npoueHTa).

Tabnuua C.2— Peuentypa pe3vHOBOW CMECH, MCMOMNb3YEMON B MporpaMmmMe MexnabopaTopHbIX UCMbITAHWMIA (Macco-
Bas YacTb Ha 100 MaccoBbIX YacTen Kay4yka)

KomnoHeHT Cocras

Monumep: HaTypanbHbIA Kaydyk (NR) 50
kayuyk SBR1500 50
TexHuueckun yrnepog (N330) 65
Macno TDAE 20
AHTtuokcupanT (6PPD) 2

Okcma umMHka 3

CTeapuHoBas KucnoTa 2

Yckoputenb BynkaHusauum (CBS) 1,5
Cepa 1,5

" B MCO owuboyHo ykasaHo 9.
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Mpunoxexune OA
(cnpaBo4Hoe)

CBEAEHHH O COOTEBETCTBMU CCbINOYHbIX MeXAYyHapoAHbIX CTaHOapTOB
MeXrocygapcrtBeHHbIM CTaHgapTam

Tabnuua OA.1

COOTBETCTBUA CTaHgapTa:
- IDT — MAaeHTW4HbIA CTaHaapT.

0Bo3Ha4YeHUe CChINOYHOro MeXayHapoaHOro CreneHb 0Obo3Ha4YeHWe U HauMeHoBaHue
cTangapTa COOTBETCTBMA COOTBETCTBYHLLErO MEXIOCYAapCTBEHHOIO CTaHaapTa
ISO 1407 IDT [OCTISO 1407—2013 «Kayuyk v pesuHa. OnpegeneHue
BELLECTB, 3KCTparnpyemMbixX pacTBOPUTENEM»
MpumeyaHune — B HacToAwenh Tabnuue wncnonb3oBaHO creayioulee ycnoBHoe o6o3HavyeHue CcTeneHu

GostExpert.ru

https://GostExpert.ru/gost/gost-21461-2024

17


https://gostexpert.ru?utm_source=pdf&utm_medium=68408
https://gostexpert.ru/gost/gost-21461-2024?utm_source=pdf&utm_medium=68408&utm_term=page

FOCT P NCO 21461—2024

Bubnuorpadun

[1] 1SO/TR 9272:2005* Rubber and rubber products — Determination of precision for test method standarts (PesuHa u
vagennst ua pesuHsl — OnpegeneHve NPeUM3NoHHOCTH ANA CTAaHAapPTHLIX METOAOB UCNbITAHUSA)

" 3ameHeH Ha ISO 19983:2022, Rubber — Determination of precision of test methods (Peauna. Onpeaenenue npe-
LUM3NOHHOCTU METOAOB UCMbITaHWI).

YOK 678:542.61:006.354 OKC 83.040.10

KnioueBsble crioga: pe3unHa, onpegenedHne apoMatnM4HOCTU Macrha B BYNIKaHM30BaHHbLIX PE3MHOBLIX CMeCHX

Pepaktop H.B. TanaHosa
TexHudeckuid pegaktop B.H. lNpycakosa
Koppektop M.U. lNepwuHa
KomneloTepHas Bepctka A.H. Sonomapesol

CpaHo B Habop 15.01.2024. TlMoagnucano B nevatk 22.03.2024. dopmar 60x847%. [apHuTypa Apnan.
Yen. ned. n. 2,32, YJ.-mag. n. 2,00.

[NoaroToBNEHO Ha OCHOBE 3MNEKTPOHHOW BEPCUM, NpeaocTaeneHHon pa3paboTynkomM cTtaHaapTa

Co30aHo B eAUHUYHOM ucnonHeHun B OIBY «MHCTUTYT cTaHgapTusauumn» Ana koMmnnekrosaHua ®egepansHoro vHoOpMaLMoHHOro
coHga ctangaptos, 117418 Mocksa, Haxumosckuia np-T, g. 31, K. 2.
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