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MpeaucnoBue

Llenn n npuHumMnel ctaHgaptusauuu B Poccuitckoin ®eaepauum yctaHosneHsl defgepanbHbiM 3aKOHOM
oT 27 aekabps 2002 r. Ne 184-d3 «O TexHM4eCKOM perynvpoBaHn1y, a npasuia NpUMeHeH sl HaLMoHannbHbIX
ctangapTtoB Poccuiickoin degepaumm — FOCT P 1.0—2004 «CtaHpgapTusauma B Poccuiickoit deaepaumn.
OCHOBHbIE MONOXEHUS»

CBepeHus o ctaHgapTe

1 NOArOTOBNEH N BHECEH TexHuyeckum komMnteToM no ctaHgapTusaumm TK 145 «MeTtoabl KOH-
TPONs MeTannonpoayKkLM1M» Ha OCHOBE PYCCKO BepcuUn CTaHaapTa, yKasaHHOro B NyHkTe 3

2 YTBEP>XOEH W BBEJEH B JEVCTBMUE Mpukasom deaepansHOro areHTCTBa Mo TEXHUYECKOMY pe-
rynupoBaHnto 1 meTposiorin ot 15 aekabpsa 2009 r. Ne 886-ct

3 HacTtosiwmin cTaHgapT naeHTUYeH mexayHapoaHomy ctaHgapty UCO 9686:2006 «XKeneso npsimoro
BoccTaHoBneHus. OnpeaeneHue cogepxaHus yrrnepoga wunu cepbl. Metoa BbICOKOMACTOTHOMO CXUIraHUst U
n3mepeHue no nHopakpacHomy nsnydeHuo» (1ISO 9686:2006 «Direct reduced iron — Determination of carbon
and/or sulfur — High-frequency combustion method with infrared measurement»).

HaumeHoBaHWe HacTosiLero craHgapTa U3MeHeHO OTHOCUTENbHO HaUMEHOBAHUS YKa3aHHOTO MeXay-
HapodHoro ctaHgapTa Ansa npuseaeHus B cooteetcTeue ¢ FOCT P 1.5—2004 (noapasaen 3.5).

Mpu NprMeHeHNN HacTosALLIEro CTaHAapTa pekoMeHAyeTCsl UCNofb30BaTh BMECTO CCbINIOYHbIX MeXxayHa-
poadHbIX CTaHAAPTOB COOTBETCTBYOLME UM HaLMOHamnbHble cTaHaapThl Pocculickon ®eaepaunm, cBeeHus o
KOTOPbLIX NpUBEAEHbl B 4OMOHUTENBbHOM NpuroxeHun F

4 BBEJOEH BMNEPBbIE

UHpopmauus 06 usMeHeHUsIX K HacmosiuweMmy cmaHdapmy rybrukyemcsi 8 €Xxe200H0 U30agaeMoM UH-
opMayuoHHOM yKkazamerie «HauyuoHasHele cmaHOapmbl»y, @ MEKCM U3MEHEHUU U ronpasok — 8 exemMe-
CsI4HO usBasaemMbix UHGhOPMaUUOHHBIX yKazamensx «HauyuoHanbHele cmaHOapmely. B cniyyae nepecmompa
(3aMeHbl) unu ommeHsl Hacmosileao cmarOapma coomeemcemsyioujee yeedomieHue 6ydem ornybnuKkosaHo
8 eXXxeMecsIYHOo u3dasaeMOM UHGOpMaUUOHHOM yKka3zamerne «HauuoHanbHble cmaHdapmeiy. Coomeemcmesy-
rowast uHgopmauyusi, yeeOoMIeHUe U MEKCMbI pasmMewaromest makxe 8 UHghopmayuoHHoU cucmeme obujezo
ro/1b308aHUS — Ha oghuyuanbHoM calime @edepalibHO20 azeHmMemea Mo MexXHUYECKOMY pe2yriupo8aHuio u
Mempornoauu 8 cemu VIHmepHem

© CrangapTtuHdopm, 2010

HacToswwuii ctaHaapT He MOXeT BbiTh MOMHOCTLI0 UMK YaCTUMHO BOCMPOU3BEAEH, TUPaXXNPoBaH 1 pac-
MpoCTpaHeH B kauecTBe ouLMansHOro nsgaHns 6es paspeluerins deaepanbHOro areHTCTBa Mo TeXHUYECKo-
My perynmpoBaHuic U MeTposiorim
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HAUMWOHANbHBLIA CTAHOAPT POCCUUCKOWU ®EOEPALUHU

XENE30 NMPAMOIro BOCCTAHOBJIEHUA

OnpegeneHue cogepxaHus yrinepoga uunu cepbl. MeTog MHpakpacHoi cnekTpockonuu
nocrne cXuraHus npo6bl B UHAYKLMOHHON Meun

Direct reduced iron. Determination of carbon and/or sulfur content. Method of infrared spectroscopy
after sample burning in induction furnace

Dara BBegeHna — 2010—08—01

1 O6nacTb NnpUMeHeHusA

HacTosilwunin cTaHgapT NpUMEHSIIOT ANS onpeaeneHnst CoaepXaHus yrnepoaa Wunnm cepbl B kenese npsi-
MOro BOCCTaHOBIEHWUSI METOAOM UHppaKpacHOM CNEKTPOCKOMUU Mocre CXUraHns npobbl B BbICOKOYACTOTHOM
(BY) MHOYKLMOHHON Neyun.

MeToa npyMeHUM Anst onpeaeneHns MaccoBon Aonu yrrnepoaa B gnanasoHe o1 0,05 % 0o 2,5 % wunm
MaccoBon gonun cepel B gnanasoHe oT 0,001 % go 0,055 % B xkenese nNpsiMoro BOCCTaHOBNEHUS.

2 HopmaTuBHbIE CCbINKH

B HacTosLwweM cTaHgapTe UCMONb30BaHbl HOPMaTMBHBIE CCHINIKX Ha criedytolume MexayHapogHble CcTaH-
[apTbl:

MNCO 1042:1998 Mocyaa nabopatopHas cTeknsaHHasa. MepHble konbbl ¢ 04HOM MeTKOM

NCO 7550:1985 TMocyana nabopaTopHas cTeknsHHas. MukponuneTku ogHOPa3oBOro NPUMEHEHUs

NCO 7764:2006 Pyabl xenesHble. MNoarotoska npeaBapUTenbHO BbICYLLEHHBIX NP6 Ans XMMUYECKoro
aHanusa

MCO 10835:2007 >Keneso NnpsiMoro BOCCTAHOBIEHMS 1 ropsvero 6pukeTuposarms. OT6op 1 NpuUroTos-
neHue npob

3 CywHocTb MeTOAa

HaBecky cxxuratoT B OrHeyrnopHOM TUrfe B MOTOKE KACMOpoAa B MPUCYTCTBUM NIaBHS; TUrefb BBOASAT B
TpyGKy OANna okuraHna BY neun, npu 3ToM yrnepopq npespallaeTca B AMokeua yriepoaa, a cepa — B AMoKeua
cepbl.

Kaxabli ras onpenensioT nsmepeHueM nornoLLeHns B MHdpakpacHoi oBnacTu crnekTpa ¢ UCnosb3oBa-
HUeM yrnekucrioro 6apusi n CEpPHOKMCIIOTO Kanus ANs NOCTPOEHUS rpaaynpoBOYHON 3aBUCMMOCTM.

4 PeakTuBbl

Ecnu HeT gpyrux ykasaHuii, MCNOMb3yoT peakTUBbl YCTAaHOBNEHHOW aHanUTUYECKON CTeNeHn YACTOThI,
ONCTUIIIMPOBaHHYIO BOAY, AOMNOMHUTENMbHO OUYUMLLIEHHYO NEPETrOHKOW U ApyruM cnocobom.

4.1 Kucnopoga unctoTton He MeHee 99,5 % macc.

[aBneHne B Neun JOPKHO PerynmpoBaTthcs ¢ UCMOMb3oBaHNEM peaykTopa, cneLmanbHO CKOHCTPYMpPO-
BaHHOro Ans gaHHon uenn. MNpu akennyaTtauum peaykropa crieqyeT pyKOBOACTBOBATLCS MHCTPYKLMSIMA N3ro-
TOBUTENS.

4.2 XnopHokucnbld MarHui (6e3soaHblin) pazmepom rpaHyn ot 0,7 oo 1,2 Mm.

4.3 BonbtpamoBbIi NnaseHb (B BuAe rpaHyn) ¢ M3BECTHbIMW HUSKUMW MacCOBbIMU JONSAMU yriepoaa
< 0,002 % u cepbl < 0,0005 %.

U3paHve odmumanbHoe
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4.4 Yucroe xeneso Unmxeneso ¢ U3BECTHbIMU HU3KMMI MacCOBLIMU AOMSIMU yriiepoaa v cepbl, Kak B 4.3,
4.5 OnoBsiHHbIE Kancysbl BMecTUumMocTbto 0,3 cm3, gnameTpom 5 MM 1 AnnHON 17 MMm.

4.6 Yrnekucnbin 6apun (BaCO,), TOHKO M3MENbYEHHbIN NMOPOLLIOK.

MopoLwuok BeicywnsatoT npu Temnepatype 105 °C B TeueHne 3 4 U oxnaxaaloT B aKcukaTope.

4.7 CtaHaapTHble pacTBOpPbl CEPHOKUCIIOro Kanus

CepHokucnblin kannii (K,SO,) BeicywivBatoT npu Temneparype 105 °C 1 oxnaxaaroT B aKkcukaTope.
CepHOKUCbIA Kanuii B3BeLLMBatoT ¢ ToOYHoCTbo Ao 0,0002 r B cooTBEeTCTBUN ¢ Tabnvuen 1.

Tabnuuya 1— CraHgapTHble pacTBOPbI CEPHOKUCIIONO Kanmsi

MaccoBasi KOHLeHTpaLMsA cTaHAapTHOTO
OB60o3HaveHne cTaHAapTHOro pacTeopa Macca HaBecku CepHOKWUCNOro Kanus, pacTBopa B NepecyeTe Ha coaepkaHue
cepbl, Mr/cm?

SS 1 0,2174 04
sS2 0,4348 08
sS3 0,6522 1,2
sS4 0,8696 1,6
ss5 2,1740 4,0

HaBseckv nepeHocAT B NATb MepHbIX konb ¢ oAHO MeTkoi BMecTUMocTbio 100 cm3, pacTBopsaoT B 50 cm3
BOAbl, pasbaBnsAlT 40 METKM U NepeMeLunBaloT.
4.8 AckapuT UCNONb3YHT TOMLKO NpU onpegeneHun yrnepoaa.

5 O6opynoBaHue

O6bluHasa nabopaTopHas nocyda, BKMAYas MUKPOMUMETKA U MepHble konbbl ¢ OAHOW METKOW Mo
NCO 7550 n UCO 1042, cooTBETCTBEHHO, a Takke creaytoliee obopyanosaHue.

5.1 AHanusaTtop AnA onpeaeneHus yrnepoaa U cepbl

AHanuzsaTtop, NpuroaHbIA 4ns BbicokodacToTHoro (BY) cxuraHna npob 1 nocneayrowero MaMepeHust no-
rrnoLleHnsa B MHdpakpacHoi obrnacTu cnekTpa obpa3oBaBLUMXCA OKCMAOB yrinepoda u/unu cepbl. MoxHo uc-
Monb30BaTh aHaNM3aTop pasnMyHbIX N3roTOBUTENEN. XapakTepucTuku aHanuaatopa — cM. npunoxeHue C.

Mpu skcnnyaTauum aHanusaTopa cneayeTt PyKOBOACTBOBATLCA UHCTPYKLUMAMUN U3rOTOBUTENSA.

5.2 Kepamudyeckue TUMN AN CKUraHWs U AONOMHUTENbHBIE YCTPOUCTBA, KOTOpble MOryT noTpeboBatb-
cs ANS nocreayLLero CXuraHus HaBecku.

Turnn gomkHbl 6bITb ONpeaeneHHOro pasmMepa, NoaxoAsiero AnNa AaHHOW CUCTEMBI, U COOTBETCTBOBaTb
noacTaBke Takum obpasom, 4Tobbl Npoba B TUrne pacrofnaranack Ha ONTUMarnbHOW BbICOTE B NpeAenax UH-
OyKTOpa, Korga oHa Haxo4uTCs B MOAHATOM MOMOXEHUN.

Turnu npeaeapuTenbHO NPOKanMBatoT B TOKe KUcopoda B nevu He MeHee 2 4 npu Temnepatype 1350 °C
(unu npu Temnepatype 1000 °C, npu onpegeneHny TOMbKO Cepbl) U 3aTeM XPaHAT B aKCUKaTope.

[ns npeaBapuUTENbHOrO NPoKanMBaHus MOXXHO UCMOSb30BaTh NeYb CONPOTUBNEHUSA.

5.3 MukponuneTtka BMeCTUMOCTbIO 50 MKn.

6 OT60p Npo6

6.1 JNlaGopaTtopHasa npo6a

Ona aHanusa ucnonbaytoT nabopaTopHyto Npoby pasmepom vactuy, He 6onee 160 MKM, KOTOPYHO OTOU-
patoT 1 rotosaT no NCO 10835.

6.2 MoproToBka NpeABapUTeNbHO BbICYLUEHHbLIX NPo6

TwaTtensHo NnepemMelunBatoT nabopaTopHyto Npoby, UCNonb3ysa NpUcnocobneHne, M3roToBneHHoe U3 He-
MarHuTHeIX MaTepuanos. OT6MpatoT ¢ UCMONBL30BaHNEM HEMarHUTHOTO WNaTensa HeCKONbKO eAUHUYHBIX NP6
Takum o6pasoM, YToBbl OHM BBINN NpeacTaBUTENbHLIMU ANs Beeit nabopaTopHoi Npobbl.

BoicywimBatoT npobel npu Temnepatype (105 + 2) °C cornacHo UCO 7764.
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7 MeTopa KoHTpons

MpepynpexaeHue — OnacHoCTb, CBsI3aHHasA ¢ NpoLeaypoil aHanusa, KacaeTcsl MaBHLIM 06pasom
OXOrOB PyK BO Bpems NpeaBapuUTenbHOrO NpokanuBaHWs Kepamudeckux TUrnein 1 nocneayroLero oxuraHms
npo6bl. Heobxoanmo cobritoaatb o6bluHble Mepbl Ge3onacHocTu npu paboTe ¢ KUCNopoaHLIMU GannoHamm,
Kucriopoa, BbliAensaowmnincs Npy cxuraHum, AorkeH adeKTMBHO yaanaTbea us npuéopa v nomewleHus, no-
CKOMbKY CMULIKOM BbICOKasi KOHLieHTpauuMs Kicropoda Ha orpaHU4eHHOM NPocTpaHCTBe MOXET NMpPUBECTU K
BocMnameHeHuto. na npeoTBpalLeHNUs BEICOKOUACTOTHOrO 0BNyYeHUs cneayeT NPUMEHATbL 3KpaHMpPOBaHue.

7.1 O6wue UHCTPYKLMUM MO IKCNIyaTaLum

MocTynatowmin KUCNOPOA CYALLLAIOT, UCTIONb3YS TPYOKU, HanoMHeHHble ackaputoM (4.8) 1 XIOpHOKUC-
NbIM MarHuem (4.2), pacxof k1ucrnopoaa B peXxuMe oXuaaHusa noaaepxusaoT npubnuautensHo 0,5 aAM3/MuH.

Mexay kamepoi neyn u aHanusaTopoM ycTaHaBnuUBaT hUNbLTP U3 CTEKNOBATLI, KOTOPLIA MEHSAIOT NO
mepe HeobxoaumocTn. Kamepy neun, noacraeky 1 nornotutens punbTpa Heo6XoaUMO OUMLLATEL Kak MOXHO
Yale AnNA yaaneHus OTIIOKEHWUI OKCMAOB.

Pacxog kucnopoaia MoXeT USMEeHATLCA B 3aBUCUMOCTUM OT TUMa aHannaaTopa U 3aBUCUT OT cocTaBsa npo-
6bl, HO OBbIMHO B MOMEHT CKUraHus oH paseH 2,0 AM3/MUH. Ha cTaguu cxuraHua Temnepatypa 3aBUCUT OT
MolLLHocTU BY reHepaTtopa, reoMeTpum neun, MHAYKTopa, a Takke cocTasa v konuyectsa npobbl B Turne. Tem-
nepatypa moxeT 6biTb 1700 °C unu 6onee.

Mpy BKNOUEHUU BNEKTPONUTAHUSA BbIAEPXKMBAIOT onpeAeneHHbId MHTepBan BpeMeHU, PEeKOMEeHA0BaH-
HbIA N3roToBUTENEM 0BOPYAOBaHMUS, AN CTabunusaumm kaxaon eanHULbl 06opyaoBaHuUs.

Mocne uncTkM Kamepbl Mevn, 3aMmeHbl UNbLTPOB UNK Nepepbia B paboTe Nnpubopa ans ctabunusaumum
paboTbl 060PYAOBAHUSA CXMIralOT HECKOSbKO NPob, COCTaB KOTOPLIX aHaNorM4yeH aHanmampyemMbiM.

MponyckatoT KMcnopod Yepes annapaT U ycTaHaBNUBAIOT NOKa3aHWUA KOHTPOMbHO-U3MepUTENbHBIX Npu-
60poB Ha HyneBoe 3HaveHue.

7.2 AHanuTuyeckas npoba
BasewmsatoT 0,4 r nabopaTtopHoii Npobbl ¢ TouHOCTLIO Ao 0,0001 r.
7.3 XonocToi onbIT

MpoBOAAT XONOCTOM OMbIT MO TOW Xe METOANKE U C TEMU XKe KONUYECTBaMU BCeX PeakTUBOB, KOTOpPbIE UC-
Monb3yloT AN NpoBedeHus aHanunaa (7.5):

- 1,9 1 BONbMpamoBoro nnasHs (4.3);

- 1,3 ryuctoro xenesa (4.4);

- 1 onossiHHyto kancyny (4.5).

[nsa goctnxeHns Hanbonblueh TOUHOCTU NPOBOAAT HE MeHee TPeX XOMOCTbIX ONbITOB.

WcnonbayloT cpefHee 3HaYeHne pe3ynbTaToB XONOCTOro ONbiTa A1s1 HYyNeBon perynupoeku npubopa B
COOTBETCTBUN € TpeboBaHNAMN N3roToBUTENS.

7.4 MNocTpoeHue rpaaynpoBoYHOro rpaduka

7.4.1 MoaroToBka TUINA

7.4.1.1 MogroToBKa K NOCTPOEHUIO rpafynpoBOYHOIO rpacbuka Ansa onpeaeneHnsa yrinepoaa

BaBelwwmBaloT HaBecku yrnekucnoro 6apus (4.6) ¢ TouHocTbio Ao 0,0002 r B cOOTBETCTBUM € TABNULER 2 U
noMeLlaloT UX B LEeCTb Kepamuieckux Turnen (5.2), kak nokasaHo B NpUnoxeHnu A.

Tabnuuya 2-—TpagympoBoyHasn cepus HaBecok yrnekucnoro 6apus ans onpeaenexus yrnepoaa

Homep O6o3HaueHue CTaHAapPTHOrO Macca HaBecku yrnekucnoro Maccosas nons yrnepoaa
™rns BellecTsa 6apus, r craHgapTHoOM BelecTtse, %

1 CS1 0,0131 0,2

2 CS2 0,0329 0,5

3 CS3 0,0657 1,0

4 Cs4 0,1314 2,0

5 CS5 0,1643 2,5

6 CS5 0,1643 2,5
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7.4.1.2 ToaroToBKa K NOCTPOEHUIO rpagyupoBoYHOro rpacuka ans onpeaeneHns cepsl
Ucnonbays mukponuneTky (5.3), BBoAAT 50 MK Kaxkagoro ctaHOapTHOrO pacTsopa CepHOKUCIIOro Ka-
nua (4.7) B ceMb OMOBAHHLIX Karncyn B COOTBETCTBUM ¢ Tabnuuen 3.

Tabnunuya 3 — pagyvpoBOYHbIE PACTBOPLI CEPHOKUCIIONO Kanus Ansa onpeaeneHns cepsbl

Homep Turns Homep onossiHHOM O60o3HaveHe CTaHOaPTHLIX PacTBOPOB MaccoBast jons cepbl B cTaHOapTHOM
Kancynbl cepHokucnoro kanus (4.7) pacTBope, %

1 1 Boga (50 mkn) 0

2 2 SS 1 0,005
3 3 SS 2 0,010
4 4 SS 3 0,015
5 5 SS4 0,020
6 6 SS5 0,050
7 7 SS5 0,050

MeaneHHo BbiCYLUMBAIOT Kancynsl U X cogepxumoe npu temnepatype oT 80 °C o 90 °C B TeueHne 24 n
oxrlaXgaroT B aKcukaTope.

MoaroToBneHHbIE ONOBSAHHbBIE KAaNcyrbl MOMeLLaoT B COOTBETCTBUM C Tabnuuel 3 B ceMb Kepamuiyeckux
Turnen (5.2), kak nokasaHo B NPUMOXeHUU A.

7.4.1.3 ToaroToBKa K NOCTPOEHUIO rpadynpoBOYHOro rpacduka Ana COBMECTHOTo onpeaenieHus yriepo-
Oa v cepbl

MoaroToBNEeHHbIE ONOBSIHHbLIE Kancynbl cO CTaHAapTHLIMU PacTBOpaMU cepHoKUCNoro kanust (4.7) u
yrnekucnelin 6apuii (4.6) noMeLLaloT B COOTBETCTBUN C Tabnuueit 4 B ceMb kepaMmuyeckux Turnei (5.2), kak no-
KasaHo B NPUMOXeHun A.

Tab6nuua 4—pagympoBouHasi cepusi CTaHZAPTHLIX BELLECTB /irlsl COBMECTHOIO ONpeaeneHns yrnepoaa u cepbi

Homep turns Obosatierme craHna%Ter:;:( BeLLecTs ymepona u MaccoBas gons yrnepoga u cepbl, %

1 Boaa (50 mkn) 0+0

2 CS1+S8SS1 0,2 + 0,005
3 CS2+8S2 0,5+ 0,010
4 CS3+S8SS3 1,0 + 0,015
5 CS4+SS4 2,0 + 0,020
6 CS5+8S85 2,5+ 0,050
7 CS5+S8S5 2,5+ 0,050

7.4.2 CxuraHue

Turnun, NoAroTOBAEHHbIE KakK NoKasaHo B NPUMoKeHN A, NOMeLLaloT Ha cneuuanbHyo NOACTaBKy U CHa-
Yyana ckuraloT coaepkumoe TUrns 7 ¢ MakcuManbHBIM KONUYEeCTBOM yriiepoda u/unu cepbl, 3aTeM coaepXu-
Moe TUrNA 6 ANs NPOBEPKM.

HenatoT nonpasky B NOKa3aHUsIX Ha COOTBETCTBYIOLLEE 3HaYeHue.

CxuraloT coaepxumoe Apyrux TUrnen n perncTpupyroT pesynbTaThl A1 NPOBePKN NMUHENHOCTU rpaduka.

MpumeyaHune— B kayecTse MaTPUIHOrO aNEeMeHTa BO BCe TUIMW BBOAST HABECKU YNCTOrO Xernesa, paBHble
0,400 .

7.5 MNpoBeaeHue aHanusa

Haseckun aHanusnpyemblix np06 nomMeLarT B TUMMK, KakK NMokKasaHo B NPUNoXxeHum A, n nNpPoBOAAT Yepes
Xo4 aHannaa Tak e, Kak U npun noCTpoeHnn rpagynpoBOYHOro rpad:lea. Mpn IKCnnyatauun aHanusartopa cne-
AyeT pykoBoACTBOBATLCA MHCTPYKUUAMU N3rOTOBUTENSA.

4
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8 O6paboTtka pe3ynbTaToB

8.1 BbluucneHue maccoBbIX 4oNnen yrnepoaa u cepbl

MaccoBble fonu yrnepoaa 1 cepbl B aHanMsupyembix npobax onpeaenstoT no rpagyyMpoBoYHOMY rpadu-
Ky (7.4) n coOTBETCTBYOLMM NOKasaHWAM Npubopa ¢ y4eToM 3HauYeHUs1 pe3ynbTaToB XOSI0CTOro onbiTa.

CyMmmapHoe 3HadeHue XONOoCTon Npobbl OT BCeX UCTOYHWUKOB 3arpssHeHUs (KMCnopoaa, xenesa, ono-
BAIHHBIX Kancys, Bofbgpama) He 4omkHo npesbiwath 0,01 % macc. ans yrnepoaa 1 0,001 % macc. ans cepbl.

8.2 TouyHOCTb MeTOAa

8.2.1 MNpeun3nOHHOCTbL U AONYCKaeMble pacxoXaeHUs

MpeLnsnoHHOCTb AaHHOrO aHaNUTUYECKOrO MeTOAA BbipaXatoT, UCNONb3yA cneaylowue ypaBHeHUs per-
peccun™:

ans yrnepopa:

r=0,0203 X +0,0127; (1)
R =0,0208 X +0,0244; )
6, = 0,0072 X + 0,0045; (3)
o = 0,0057 X + 0,0079; (4)
AnA cepbl:
r=10,0479 X + 0,0010; (5)
R =0,1241 X +0,0014; (6)
G,=0,0169 X +0,0004; (7)
G = 0,0443 X +0,0044, (8)

rae X — maccoBasi ona yrinepoga unu cepel, %, B npedsapuTensHo BelCyLleHHOW Npobe, Bbluncnsemas cne-
ayrowmum obpasom:
- ans ypasHeHuid (1), (3), (5) n (7): BHyTpunabopaTtopHoe cpeaHeapudmMeTuieckoe 3HadeHue pe-
3ynbTaToB HE3aBUCUMbIX NapannenbHbiX M3MEpPeHni, NonyYeHHbIX B YCMOBUSAX NMOBTOPSEMOCTH;
- Ons ypaBHeHWi (2), (4), (6) 1 (8): mexxnabopaTopHoe cpeaHeapudMeTMIECKoe 3HaYeHe pesynbTa-
TOB U3MepeHuii (8.2.5) AByx nabopaTtopuii;
r— npegen rnosTopseMoCTu;
R — npegen Bocnpou3BoguMocCTu;
G, — CTaHAapTHOE OTKNOHEHWe NOBTOPAEMOCTY;
G — CTaHAapTHOE OTKIOHEHWe BOCNPOU3BOANMOCTH.
8.2.2 OnpeaeneHune pe3ynbLTaToB U3MepPeHUN
Mocne BbluMCNeHUst pe3ynbTaToB napanienbHbiX U3MepeHUA NpUemMneMocTb 3TUX pesynbTaToB npu-
3HaloT, cpaBHUBAas NX C NpeaenioM NMOBTOPSEMOCTU 1, pacCYMTaHHbIM Mo ypasHeHuo (1), nogrotaBnmMeas Tu-
renb, Kak NokasaHo B MPUIOXKEHNN A, 1 MONyYaloT OKOHYaTENbHbINA pesynbTaT usMmepeHnin (8.2.5).
8.2.3 Mexna6opaTtopHas NpeLU3NoOHHOCTb
MexnabopaTopHyto MPELM3NOHHOCTL UCMOMb3YIOT A OLEHKN COOTBETCTBUS pe3ynbTaTos, NpeacTas-
neHHbIX ABYMS NabopaTopusimu. Mpegnonaraetcs, 4To o6e nabopaTopun NpoBoAAT aHanM3 Npob 1 obpaboT-
Ky pesynbTaToB No OOHOW U TON Xe MeToAuKe, Kak onncaHo B 8.2.2.
BoluncnsioT cpegHeapudmeTUHecKoe 3HavYeHne pesynbTaToB onpeaeneHns Asyx nabopaTtopuit i, No
cnegytolien popmyne

o = (g + uy)2, 9)

roe p, — pesynbTart onpeaerieHns, npeacTasneHHbIn nabopartopuent 1;
U, — pesynbTaT onpeaeneHus, npeacTasneHHbIA nabopatopuent 2.
MoacTaBnaoT 3HaveHne L,, BMecTo X B ypaBHeHue (2) 1 BBIMUCTIAIOT npeaen BocnpoussoanumMocTui R.
Ecnnt iy — p,| £R, okoHYaTenNbHbIe pesynbTaThl YAOBNEBOPUTEbHbBIE.

* NlononHutensHas undopmaums — B npunoxenusix D n E.
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8.2.4 lNpoBepka NpaBUNILHOCTHU

MpaBUNbHOCTL aHaNUTUYECKOro MeToAa crnedyeT NpoBepsiTb BOCNPOU3BEAEHUEM 3HAYeHUs aTTecTo-
BaHHOW XapaKTepUCTUKX NO pesyrnbTaTam MexnabopaTopHOro aKcrnepuMeHTa B aTTeCToBaHHOM CTaHAapTHOM
obpasue (ACO) nnu ctaHgapTHom obpasue (CO).

BuiuncnsioT aHanuTudeckuid peaynbtart p, Ans ACO/CO, ucnonbsys npoueaypsl no 8.1 n 8.2, u cpasHu-
BalOT €ro ¢ aTTecToBaHHbIM 3HaYeHneM A

B gaHHOM crnyvae BO3MOXHbI iBE CUTyaLUM:

a) Ju,—A;| <C — pasHocTb Mexay npeAcTaBneHHbIM pe3ynbTaToM U aTTecToBaHHbLIM 3HaYeHneM ABNs-
eTCsl CTaTUCTUYECKN He3HaUYMMOW;

b) Ju,—A;| > C — pasHocTb Mexay npeAcTaBfeHHbIM Pe3ybTaToM U aTTeCTOBaHHLIM 3Ha4YeHUeM ABNs-
eTCcs CTaTUCTUYECKU 3HAUUMON,

roe p, —pesynbTaT, BOCpousBeeHHbIn B nabopatopuun Npu aHanuse atTecToBaHHOro CTaHAapTHOro
BellecTBa;

A, aTTecToBaHHoe 3Ha4yeHue xapakrepuctuku ana ACO/CO;

C — BenuuunHa, 3aBucsLLas oT Tuna ucnonbsyemoro ACO/CO:

ana ACO, aTTecToBaHHOro no nporpamMmme MexxrnabopaTopHbIX UCNbITAHURA,

C=2[c} + cZin+ V(A)]"?, (10)

rae V(A,) —avcnepcus atTectoBaHHoro sHadeHus A; (V(A) = 0 ana CO, atTectoBaHHOro TONbKO 0HON Nna-
6opatopuen);
n —4ncno NOBTOPHbLIX onpeaesieHniA, NosTlyYeHHbIX Npy BocnpousseaeHun xapakrtepnctuk ACO/CO.

CO, aTTecToBaHHbIX TONbKO 0AHON NnabopaTopueit, cnegyet nsberatb, 3a UCKIIOYEHNEM TEX ClyYaes,
Koraa U3BECTHO, YTO OHU UMEIOT HECMELLIEHHOe aTTeCTOBaHHOE 3HavyeHue.

8.2.5 BbluucneHue okoHYaTeNbLHOro pesynbrara

OkoHyaTenbHbIN pe3ynbTaT npedctaBnseT coboi cpegHeapudmeTudeckoe 3HaveHne yaoBneTBOpU-
TenNbHbIX aHaNUTUYeCKNX pesynbLTaToB AN aHanusupyemon npobbl UNU 3HaveHne, onpeaeneHHoe Apyrum
cnocoboMm, Hanpumep ¢ UCMoMb30BaHNEM onepauuin, yCTaHOBIEHHBIX B MPUNoXeHUn B, KoTopoe BbIMUCHSIIOT C
TOYHOCTLHO A0 NATU AECATUYHBIX 3HAKOB M OKPYIIIStOT 40 TPeTbero AecATUYHOIO 3Haka crnedytowmnm o6pasom:

a) ecnuv okoH4aTenbHas uMdpa YeTBepToro AeCATUYHOrO 3Haka MeHblle 5, ee oT6packIBaloT U undpy
TPeTbero AecATUUHOro 3Haka oCTaBMAOT 6e3 n3MeHeHWU;

b) ecnu undpa YeTBEPTOrO AECATUYHOrO 3HaKa paBHa 5 n UMeeTcs Ldpa, oTnudHasa ot 0, Ha MecTe ns-
TOro AeCATUYHOrO 3Haka UNu ecnu Uudpa 4eTBepTOoro AecATUYHOro 3Haka 6onblue 5, To umdpy Ha mecTe
TpeTbero AeCATUYHOrO 3HaKa yBerMUMBaloT Ha eanHULY;

C) ecnu umdpa 4eTBepTOro AeCATUYHOro 3Haka pasHa 5 1 uudpa 0 HaxoaUTCA Ha MecTe NATOro AecATu-
YHOro 3Haka, To 5 oTOpackIBatoT, a Ldpy Ha MecTe TPETbEro AeCATUYHOTO 3HaKa oCTaBNsAoT 6e3 sMeHeHuN,
ecnv oHa paBHa 0,2,4,6 unu 8, 1 yBenuuMBatoT Ha eauHULy, ecnv oHa pasHa 1,3,5,7 unu 9.

9 lMpoTokon ucnbiTaHuA

I'Ipomxon NCNbITaHMA OOJDKEeH BKoYaTh cnegyroLlyto I/IHCbOpMaLI,I/II-O!

- HaMMEHOBaHWe 1 agpec UCMbITaTeNbHoN NabopaTopuu;

- gary OI'IyGJ'II/IKOBaHI/Iﬂ NPOTOKONa UCNbITaHUA,

- CCbIJIKY Ha HacTOSALLMIA cTaHaapT;

- CBefleHus, HeobxoauMble aAna naeHTudunkauum npodbsl;

- pesynbTaThbl UCMbITaHNS;

- Mobkle HeobblYaiHble 0cOBEHHOCTU, OTMeYeHHbIE B X0e NpoBeAeHNs aHannsa, 1 nobbie onepauuu,
He yKasaHHble B HAaCTOSALLEM CTaHAapTe, KOTopble MOy 6bl NOBNUATL Ha pe3ynbTaThl aHanusa kak npobbl, Tak
N aTTeCTOBaHHLIX CTaH4apPTHbIX BELLECTB.



rOCT P UCO 9686—2009

MpunoxeHne A
(o6sa3aTenbHoe)

MocnepoBaTenbHOCTb 3arpys3kum Turna

998999021
i/ =
C——a—11 4
741 5

1 — BonbdpamoBkiii NnaseHb (4.3): 1,9 1; 2 — uncroe xeneso (4.4):
0,4 r; 3 — aHanutuveckas npobda (7.2) unu yrnekucnbiii 6apui (4.6):
0,4 r; 4 — onoBsiHHaA kancyna (4.5); 5 — vucroe xeneso (4.4): 0,91

PucyHok A.1
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MpunoxeHne B
(pekomeHayemoe)

Cxema npoBepKU NnpueMneMocT pe3ynbTaTtoB I/I3MepeHMI7I

HauuHatoT ¢ napannenbHbIX N3MepeHni

a
A B= (X + X5)2
Her
Ewwe ogHo onpepenexune
Oa
b= G+ X+ X3)/3
Het
Ewwe ogHo onpegenexune
e =X+ X+ X+ X,
Het
W = Megmana (X;, X5, X3, Xy)
PucyHok B.1
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Mpunoxenune C
(pexomeHgyemoe)

XapaKTepucTUKU NMPOMBbILISIeHHbIX MHOYKLUUOHHBLIX Nneven ans BY cxuraHua npo6 u uHgpakpacHbIX
aHanu3aTopoB cepbl

C.1 Cxwuranve

Meyb Ans cXUraHnsa CoOCTOMT U3 MHAYKTOPA M BbICOKOYACTOTHOIO reHepartopa. Kamepa cxvuranma npegcraBnseT co-
6o kBapueBylo TpybKy, KOTOpas CMOHTMPOBaHa B MHAYKTope. 3Ta Tpybka nMeeT Ha KOHUaX MeTannu4eckne nnacTuHebl,
YKPEnneHHble MeTannuYeCkumMm KonbuamMm KpPyrnoro ceveHus. B metannuyeckux nnactmHax uMelTca BXoaHbIE U BbIXOA-
Hble OTBEpCTUSI AIA ra3a ¢ hunbTPOM Ha BbIXOAE ANS NpeAoTBPaLLEHNA NONAAAHUA YacTUL NbINK B CUCTEMY AETEKTUPOBA-
HUS.

eHepaTop 06bIMHO NpeacTaenseT cobol yCcTaHOBKY MOWHOCTLIO OT 1,2 Ao 2,5 kBT; reHepupyeMble 4acToTel MOTyT
OTNNHATBLCSA B YCTAHOBKAX KOHKPETHBIX U3rOTOBUTENEN. SHEPIUNIO OT reHepaTopa NnogaloT Ha UHAYKUMOHHYIO KaTyLLKY, KOTO-
pasi oxBaTblBaeT KBApUEBYIO 3KPaHUPYIOLWYIO TPYOKy U, Kak NpaBuno, Oxnaxgaercs BO3ayXoMm.

Turens, cogepxawmi npoby, hnioc n NNaBeHs, NOMELWAIOT Ha NOACTABKY, KOTOpPasa YCTAHOBMEHA Tak, |YTO B NOAHSA-
TOM NONOXeHUU Npoba B TUINE OKasbiBAaeTCs TOYHO BHYTPU MHAYKLUMOHHON KaTylwku. Takoe pacnonoxexHve obecnevneaet
3PP EKTUBHYIO CBA3L MPU NOZAaqe 3HEPrun.

TvNuYHBIMK pasmepamu TUrnen Ans CropaHus ABNATCA cnegylowme:

- BblcoTa — 25 MM;

- HapYXHbI gnameTp — 25 Mm;

- BHYTPeHHMIA anameTp — 20 mm;

- TONWWHA CTEHOK — 2,5 MM;

- TONWWHA OCHOBAHUSA — 8 MM.

HdvameTp nHOYKTOpa, YNCIO BUTKOB 1 rEOMETPUHECKME pasmepbl NeYmn onpeaensioT CTeneHb BbICOKOYACTOTHON CBSI-
3U; 3TW NapameTpbl YCTaHABMMBAET U3roToBMTENL Npubopa. eHepupyemasn TeMnepatypa 3aBUCUT HaCTUYHO OT 3TUX dhak-
TOPOB, HO TaKXe OT CBOMCTB MeTanna B turne, hopMel Npobel 1 Macchl BewecTs. Onepartop, UMeWwmn onpeaeneHHbIN
OnbIT paboThbl, TAKKE MOXET 4O HEKOTOPOW CTENEHN M3MEHATb 3TN (HaKTOpbI.

BaxHo, 4To6bl okCuabl, KOTOpble 06Pa3yoTCsi NPY CKUraHUK, Gbiny NOrTNoLLeHb! hUNbLTPOM U3 CTEKINOBATLI; ANS yaa-
TNEHUsT CKOMUBLLMXCS OKCUZOB MblreyrnoBuTenb unbtpa Heob6XoAnMO YMCTUTBL KaK MOXKHO Yalle.

C.2 UHdpakpacHbIN razoaHanusaTop

MpoayKTbl CXMraHus cobupatoTcs B oripeerneHHoM (3aaaHHoM) o6beme B aTmocdepe Kucropoga npuy KOHTponmpy-
€MOM JaBIeHUM, U CMECb aHanNM3npyT Ha Hanuume B el CO, n/imnn SO,. Cogepxanne CO, nimnu SO, B HENpepbIBHOM
KMCMOPOAHOM MOTOKE TaKKe MOXHO PErMCTPUPOBATh BO BPEMSI BbiAEIIEHUSI rA30B B NPOLIECCE CXUTAHUS.

"as-HocuTenb kucnopoa, cogepxawmn CO, nimnm SO,, nponyckaiot Yyepes cucTeMy aHanu3artopa, CoCTOSILLYIO U3
WHpaKpacHow sHernku, 06b1uHO TUNa Luft unum ero skBuBaneHTa (B TBEpAOM COCTOSIHUM), rA€ U3MEPSAIOT yaerbHOe MNorno-
LeHre UHGPaKPACHOTO U3IyUEHUsI.

ONeKTPOHHLINW CUrHaN U3MepeHust nornoweHust 06buiuHO Npeobpasyetcs B undpoBoe oTobpaxeHne copepxaHust
AVOKCUIOB yrnepoaa u/unu cepbl B NPoLeHTax. AHanM3aTopbl CHabXaTcsl 0ObIMHO SNEKTPOHHLIMKU YCTPOUCTBaMM A4St
YCTaHOBKM HYNEBOro0 3Ha4YeHUs Ha WKane npubopa (KOMreHcaums XOnocToro onbiTa), yCTaHOBKW HAKNOHA rpasiynpoBoY-
HOM KPMBOM U KOPPEKUMM KPMBOW B CNy4ae OTKINOHEHUSI ee OT NPSIMONMHENHOCTH.

MpubGopbl MOTYT BbITH Takke OCHaLLEHbI BCTPOEHHLIMWM aBTOMATUYECKUMU BECAMU U CUCTEMOWN KOPPEKLUUM Macehl
npo6. B coBpemeHHbIX npnb6opax 06bIMHO NCMONb3YI0T MUKPOIPOLIECCOP.
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MpwunoxeHne D

(cnpaBoyHoe)

BbiBog, ypaBHeHVII;I perpeccun n gonyckaemMmbIX paCXO)K,D,eHI/IVI

YpaBHeHusi perpeccum no 8.2.1 Bbinu nonyyeHsl NyTeM CTaTUCTNUECKON OLEHKW PEe3yTbTAaTOB MEXAYHAPOAHbIX 3KC-
NepyUMeHTOB, NPoBeAeHHbIX ¢ 1986 no 1988 r.r. Ha YeTbipex ob6pa3suax xenesa nNPsiMoro BOCCTAHOBINEHWS], B KOTOPbIX NpK-

HUManu ydactue 13 naGopatopuii U3 CEMU CTpaH.

[pachnyeckoe npegcTaBneHne gaHHbIX NPEUN3NOHHOCTU NPUBEAEHO B NpUNoxeHum E.

Vcnonb3oBaHHble 06pa3ubl nepeuncnersl B Tabnuue D.1.

MpumevaHnune 1— OTyeT 0 MEXOYHAPOAHBLIX SKCNEPVMEHTAX U CTATUCTUYECKMI aHANU3 NOMYYeHHbIX pe3yrb-
TatoB (gokyMeHT ISO/TC 102/SC 2 Ne 929E, Hosbpb 1988) moxxHo nonyuuntb Yepes Cekpetapuat ISO/TC 102/SC.

[MpnmedaHwne 2— Ctatuctuuecknii aHanma npoeoguncs B cooteeTcTeun ¢ MCO 5725-2.

Tabnwuuya D.1— MaccoBble gonu yrrnepoga u cepsl B 06pasuax

CrangapTHbIi obpasel,

Maccosas nons yrnepopga, %

Maccosas gons cepel, %

’Keneso, BOCCTaHOBNEHHOE ra30M (aTTeCTOBaH

MexnabopaTopHbIM aKcnepuMeHTom), 16/85 1,8386 0,0018
>Keneso, nonyyeHHoe B nabopatopuu, 17/85 0,3656 0,0012
Keneso, nonyyeHHoe B naGopatopuu, 18/85 0,0969 0,0013
’Keneso, BOCCTaHOBNEHHOE yrnem (aTtTecToBaH

MexnabopaTopHbIM aKcnepumeHTom), 19/85 0,0961 0,0393

10
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Mpunoxenne E
(cnpaBo4Hoe)

DaHHble npeuyn3noHHOCTHU, nNonyyvHeHHbIe B Xo04e MeXAYyHapoOHOro aKkcnepumMeHTa

MpeuunanonHocTsb Y, %
0,09

0,08
0,07
0,06
0,05
0,04
0,03+
0,02

T P

0 I I I I I 1
05 10 15 20 25 30

Maccoeas gons yrmepoga X, %

———— = Npeaen NnoBTopAeMOCTH;

R — npegen BOCNpPOW3BOAMMOCTH;
————— O, — CTaHAapTHOE OTKITOHEHWE NOBTOPSEMOCTH;

--------- Gr — CTaHAapTHOE OTKIIOHEHWE BOCNPON3BOANMOCTH.

PucyHok E.1 — O6paboTka METOAOM HaUMeEHbLUMX KBAAPaToB 3aBUCMMOCTU OT 3Ha4YeHus X ans yrnepoga

11
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MpeuusunoHHocTb Y, %
0,008+

0,007

0,006

0,005+

0,004

0,003

0,002

0,001

T T T T T 1
0,01 0,02 0,03 0,04 005 0,06
Maccosas gons cepbl X, %

———— [ — peaen NoBTOPASMOCTU;

R — npeagen BOCNpOM3BOAMMOCTY;
————— G, — CTaH4apTHOE OTKIOHEHUE NOBTOPSAEMOCTH;

--------- Opr — CTaHaapTHOe OTKNoHeHWe BOCMNPOU3BOAUMOCTH.

PucyHok E.2 — OBpaboTka MeTOA0M HaUMEHbLUMX KBAAPaTOB 3aBUCMMOCTU OT 3Ha4eHust X sl cepbl
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Mpunoxenne F
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUMN HaLMOHalNbHbIX cTaHAapToB Poccuickon Pepepaummn
CCbINOYHBLIM MeXAYHapoAHbLIM cTaHOapTaMm

Tabnuua F.A

OB603Ha4YeHUe CCbINOYHOTO

OB603HaYEHNE U HAMMEHOBaHWE COOTBETCTBYIOLLErO HALMOHANBHOrO cTaHaapTa
MeXOyHapoAHOro cTaHaapTa

NCO 1042:1998 *

BOCMPOM3BOAMMOCTU CTAHAAPTHOIO MEeTOAa M3MePEHUI

NCO 5725-2:1994 FOCT P NCO 5725-2—2002 To4HOCTb (NpaBuIibHOCTE U NMPELU3NOHHOCTE) METOAO0B U
pe3ynbTaToB nameperun. Yacte 2. OCHOBHOW MeToA onpedeneHnsi NOBTOPSIEMOCTY U

NCO 7550:1985 *
NCO 7764:2006 *
NCO 10835:2007 *

anTes B PepepanbHoOM MHDOPMaLUMOHHOM (hOHAE TEXHUUECKMX PErMamMeHTOB U CTaHaaPTOB.

* COOTBETCTBYIOWMI HALMOHAamNbHbIN cTaHgapT oTcyTeTByeT. [lo ero yrBepxaeHnsi peKoMeHayeTCs1 UCNonb30BaThb
nepeBof Ha PyCCKUI A3bIK JAHHOTO MeXayHapoaHoro ctaHgapTa. MNepeeo 4aHHOro MexayHapoAHOro CTaHaapTa Haxo-

13
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YOK 669.14.620.2:006.354 OKC 77.080.01 B39 OKCTY 0709

KritoueBble crnoBa: xeneso npAMOro BOCCTaHOBNEHNUA, onpeaeneHne cogepxXaHua, yrnepoa, cepa, Metoj nH-
(bpaKpaCHOI;I CMEeKTPOCKOMN1Mn, BblICOKOYaCcToTHaA MHAYKUMOHHAA Nevb, CKUraHne ﬂp06bl
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