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[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o0 cTaHpapTe

1 NOoArOTOBJIIEH N BHECEH TexHuuyecknum komuteToMm no ctaHgapTtusauumn TK 145 «Metogbl KOH-
TPONA MeTannonpoaykumM» Ha OCHOBe PYCCKOW BepCcun ctaHaapTa, yKasaHHOTo B NyHKTe 3

2 YTBEP>XOEH W BBEJEH B AENCTBWE Mpukasom defepanbHOro areHTcTea no TEXHUYECKOMY pe-
r'ynupoBaHuto 1 metponornm ot 15 pekabpst 2009 r. Ne 886-cT

3 Hactosawun ctaHgapT naeHTudeH MmexayHapogHomy ctaHgapty MCO 9686:2006 «>Keneso npamMoro
BOocCTaHoBNeHUs. OnpeaeneHne cogepXaHua yrnepoaa n/unun cepbl. Metoa BbICOKOYACTOTHOIO CXKUTaHUS W
namepeHue no nHgppakpacHomy nsnydeHuio» (IS0 9686:2006 «Direct reduced iron — Determination of carbon
and/or sulfur — High-frequency combustion method with infrared measurementy).

HaunmeHoBaHMe HacTosWero ctaHgapTa MUSMeHeHO OTHOCUTENbHO HAUMMEHOBaHUSA YKa3aHHOIo MeXxay-
HapoaHoro ctaHgapTa and npuseaeHus B cooteeTcTtBue ¢ FOCT P 1.5—2004 (nogpasgen 3.5).

[Tpy NpUMeHeHUN HaCTOALLEro cTaHaapTa pekoMmeHayeTcd MCNoNb30BaTbk BMECTO CChINTOYHBLIX MeXayHa-
POAHLIX CTaHOAAPTOB COOTBETCTBYOLWME UM HaUMoHanNbHble cTaHgapTel Poccunckon ®eaepauynmn, ceeaeHus o
KOTOPbIX MpUBeAeHbl B AOMNOCNHATENBHOM NpunoXxeHun F

4 BBEOEH BINEPBbIE

VIHgbopMmauus ob UMeHeHUsIX K HacmosuwieMy cmaHoapmy rnybrukyemcs 8 eke200H0 u30asaeMoOM UH-
opMalyUOHHOM yKazamerne «HalyuoHarnbHbIe cmaHoapmbi», @ Mekcm U3MeHeHUU U MorpasoKk — 8 exXeMe-
CSYHO U30asaeMbix UHpOpMalUOHHbLIX yKalamernsix «HaluuoHanbHbie cmaHoapmbi». B cnydyae rnepecmompa
(3aMeHbl) U ommMeHbl Hacmosuw,e2o cmaHoapma coomeemcemesyroujee yeseoomrieHue byoem onybriukoeaHo
8 eXXeMEeCSYHO U30asaeMoM UHpOPpMalUOHHOM yKa3amerne «HauuoHanbHbie cmaHOapmabi». Coomeemcemay-
rouiast UHgbopmMmauus, yeeooMiieHuUe U meKkcmal pa3Melyaromcess makxe 8 UH¢bopmMayluoHHoOU cucmeme obujeao
rof1b308aHUs — Ha oguyuansHoM calime PedepalibHo20 azeHmemaea o MmexHU4YeCcKoMy peaynupoeaHuro U
Memporio2uu 8 cemu VMIHmepHem

© CTtaHgapTuHdgopm, 2010

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

KENE3O NPAMOIO BOCCTAHOBIEHUA

OnpeaeneHue coaepxaHua yrnepoaa un/unu cepol. Metoa nHbpakpacHOMN CNEKTPOCKONUIA
nocrie cxuraHusa npoobl B UHAYKLUOHHOWN Ne4u

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

IlaTta BBeaeHna — 2010—08—01

1 O6nacTb NpUMeHeHunn

HacTodawmn ctTaHaapT NPUMEHSIOT ANs onpeaeneHns coaepkaHus yrnepoga u/unm cepbl B XXerese rnpsi-
MOro BOCCTAHOBMNEHUS MeTOAOM UHMPpaKpaCHOW CNEeKTPOCKONUA Nocne CXUuraHnsa npobbl B BbICOKOYACTOTHOW
(BY) nHOYKLUMOHHOW Nedn.

MeToa npumMeHUM Ans onpeaeneHns MaccoBon aonu yrnepoaa B anManasoHe ot 0,05 % ao 2,5 % wn/nnu
MaccoBoW aonun cepbl B aAnanascHe o1 0,001 % ao 0,055 % B Xenese npsaMoro BOCCTaHOBNEHUS.

2 HopmaTuBHbIe CCbINKN

B HacTosweM cTaHaapTe UCNONMb30oBaHbl HOPMAaTUBHBIE CChINMKK Ha cnedyolmne MexayHapoaHele CTaH-
0apThbl:

MCO 1042:1998 [Mocyna nabopaTtopHas cteknsHHasA. MepHble Kondbl ¢ 0AHOWU MEeTKOU

NCO 7550:1985 lMocyna nabopaTtopHas cteknsiHHada. MUkponune Tk oaHOPa3oBOro NpUMeHeHuUs

NCO 7764:2006 Pyabl xxenesHble. [loarotoBka npeaBapuUTenbHO BbICYLLEHHBIX MPOO ANS XMMUYECKOro
aHanusa

MCO 10835:2007 >Keneso NpsAMOro BOCCTaHOBNEHUS U ropsiuero bpuketrupoBaHuda. OTOop 1 NpUroToBs-
nexHue npob

3 CywHoOCTbL MeToaa

HaBecKy ckuratoT B OrHeyrnopHoOM TUrTe B MOTOKE KUCIIopoda B NPUCYTCTBUM NaBHA; TUrefb BBOAAT B
TpyOKy Ang cxuradHua BY neun, npu aTom yrnepon npespaljaeTcsa B ANOKCUA yriepoaa, a cepa — B AUOKCU
cephl.

Kaxkabln ras onpeaensoT M3sMepeHuem nornoweHns B nHdpakpacHo obnactn cnektpa ¢ UCnonb3oBa-
HUEM yrekmcnoro 6apmsa U CepHOKUCIIOro Kanua ansa nocTpoeHus rpagynpoBOYHON 3aBUCUMOCTH.

4 PeakTuBbI

Ecnn HeT apyrux ykasaHun, UCNONb3YIOT peakTUBbl YCTAaHOBNEHHOW aHaNnUTUYeCcKOU CTeneHn YNCTOTHI,
OUCTUNNUPOBAHHYIO BOAY, ACNONMHUTENBHO OUYULLEHHYIO NEPErOHKOW UM APYTMM CNOCODOM.

4.1 Kucnopog 4nctoton He meHee 99,5 % macc.

[1aBneHne B NeYn OOIHKHO perynmpoBaTbCs C UCMOMNb30BaHNEM peayKTopa, cneunanbHO CKOHCTPYUPO-
BaHHOro Ang gaHHou uenu. lNpu skcnnyatauum pegykropa crnegyeT pykKoBOACTBOBATLCA MHCTPYKLUUAMU U3TO-
TOBUTENA.

4.2 XNOPHOKUCMLIN MarHii (6e3BoaHbli) pasmepom rpaHyn ot 0,7 o 1,2 mm.

4.3 BonbdpamMoBbIi NNaBeHb (B BUAE rpaHyn) ¢ M3BECTHLIMW HU3KMMUA MacCOBLIMW A0NSMU yrnepoaa
< 0,002 % 1 cepbl < 0,0005 %.

U3pgaHne odbvumanbHoe
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4.4 YucTtoe xKeneso nnunxeneso ¢ U3BECTHLIMU HUSKUMIM MaCCOBBIMM AONAMUN yrinepoaa v cepbl, KakB 4.3.
4.5 OnoBsiHHbIE Kancynbl BMecTuMocTbio 0,3 cm3, anameTpomM 5 MM 1 AnNnHon 17 Mm.

4.6 Yrnekucnein bapun (BaCO,), TOHKO M3MenbyYeHHbIN MOPOLLIOK.

[Tlopolok BeicyllMBatoT npu Temnepatype 105 °C B TedeHMe 3 4 1M oxNaXadarT B 3KCUKaTope.

4.7 CTaHAapTHbIe pacTBOPbLI CEPHOKUCIOro Kanua

CepHokncnein kanun (K,SO,) BbicylunsatoT npu tTemnepatype 105 °C 1 oxnaxgaroT B 3KCUKaTope.
CepHoKUcnbIn Kanuin BagelwnBatoT ¢ TodHocTbio Ao 0,0002 r B cooTBETCTBUK ¢ Tabnuuen 1.

Tabnuwya 11— CrangapTHblie pacTBOPbl CEPHOKUCIONO Kanus

MaccoBasi KOHLUEHTpaLUMsa CTaHAAPTHOrO
OB60o3HavYeHue cTaHAapTHOro pacTBopa Macca HaBeCku CEPHOKUCNOro Kanus, 1 pacTBOpa B NepecyeTe Ha coaepaHue
cepbl, Mr/cm3

SS 1 0,2174 0,4
SS 2 0,4348 0,8
SS 3 0,6522 1,2
oSS 4 0,8696 1,6
SS 5 2,1740 4,0

HaBecku nepeHocAT B NATb MepHbIX Konb ¢ ogHon meTkon BMecTumocTbio 100 cm3, pacTtBopsatoT B 50 cm?
BOAbI, pa3baBnawT 40 METKU 1 nepeMeLlnBatoT.

4.8 AckapuT UCMONb3YIOT TOMNBKO NMpW onpeaeneHnn yrnepoaa.

5 ObopyanoBaHue

ObblYHaa nabopaTopHasi nocyaa, BKAoYasi MUKPOMUMNETKM U MepHble KoMdbl ¢ OOHOW METKOW Mo
NCO 7550 n UCO 1042, cOOTBETCTBEHHO, a TakXe cneaytowee obopyaoBaHue.

5.1 AHanusatop AnA onpegeneHua yrnepoga v cepbl

AHanunsaTtop, NpuroaHbln ANg BeicokodactoTHoro (BY) cxxuraHmus npod 1 nocneayrowero MaMepeHus no-
TIOLEHUST B MHppaKpacHoW obnactu cnekrpa obpaszoBaBLUMXCHA OKCUAOB yrnepoaa n/mnu cepbl. MOXHO UC-
10Nb30BaThb aHanM3aTop pasfmMYHbIX U3rOTOBUTENEN. XapaKTepUCTUKNA aHanusaTopa — CM. npunoxeHue C.

[1pu akcnnyaTauum aHanusaTtopa creayeTt PyKOBOACTBOBATLCA UHCTPYKLUMAMU N3FOTOBUTENS.

5.2 Kepamuyeckue TUIMnN ans CXUraHms 1 AonNoNHUTENbHLIE YCTPOWUCTBA, KOTOPbIE MOTYT NoTpeboBaTh-
cA Ang nocneayrouwero CXuraHus HaBecKu.

Turnn goseKHbl ObITL onpeaeneHHoro pasmMmepa, nogxoasilero anst AaHHOW CUCTEMbI, U COOTBETCTBOBATbL
noacTaBke TakMm obpasom, YTobbl Npoba B TUrNe pacnonaranacb Ha oNTUManbHOW BbICOTE B npeaenax uH-
OyKTOpa, Korga oHa HaxoauTcsl B NOAHATOM MONOXEHNHN.

Turnu npegsapuUTenbHO NPOKaNMBaloT B TOKE KUCopoda B nevn He MeHee 2 4 npu TemMnepatype 1350 °C
(nnu npu temnepatype 1000 °C, npn onpeaeneHnn TONMbKO Cepbl) U 3aTEM XPaHST B SKCUKaTOpPe.

[1na npeagBapUTENbHOro NpoKanmMBaHUa MOXXHO UCMONb30OBAaTb Nevb CONPOTUBIEHUAS.

5.3 MukponuneTtka BMeCcTUMOCTbHO 50 MKN.

6 OT60p NpPoOO

6.1 JlabopatopHasa npoba

[na aHanusa ncnonb3yroT NabopaTopHyo Npody pasmepom YacTul, He bonee 160 MKM, KOTOPYIO OTOU-
patoT U roToBAT No MCO 10835.

6.2 MoaroToBKka NnpeaBapuUTenbHO BbICYLUEHHbIX NPO6

TwaTtensbHO NepeMelnBatoT nabopaTtopHyro Npoby, UCronb3ys nprucnocobeHmne, N3roTOBNEHHOE N3 He-
MarHUTHbIX MaTtepmanos. OTéUpatoT ¢ UCNONb30BAHNEM HEMArHUTHOMO WNaTeNs HECKONbKO e AUHUYHBIX NPob
Taknm obpasom, 4Tobbl OHKM BBINK NpeacTaBUTENbHBIMKU A9 BCer nabopaTtopHOU rnpodil.

Bruicywunsatot npobbl npu temnepartype (105 + 2) °C cornacHo NCO 7764.
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7 MeTtoa KOHTpoONA

MpeaynpexaeHmne — OnNacHOCTb, CBsI3aHHasl ¢ NpoLeaypon aHanusa, kacaeTcsl MMaBHbIM 0bpa3om
OXXOrOB PYK BO BPeMS NpeaBapuUTenbHOro NnpoKanmBaHust KepaMmUiecKnx TUrnen 1 nocneayowero CKUuraHms
npoObl. Heobxoaumo cobntogaTtb 0ObIMHLIE Mepbl De30nacHOCTU Npu paboTe ¢ KUCNOPOAHBIMU DannoHaMM.
Kucnopoa, BblAeNaoWnuncs npyu cxxmradHnn, aomkeH addpekTMBHO yaanaTtbes U3 Nnpudopa 1 noMelleHus, no-
CKOMbKY CITULLKOM BbICOKAsl KOHLIEHTpaUMs KUcrnopoda Ha OrpaHUYeHHOM MNPOCTPAHCTBE MOXET MPUBECTU K
BOCMNaMeHeHunto. [Ans npegoTBpaLleHNs BbICOKOYACTOTHOTO 0bnydeHns cnegyeTt NPUMEHSsITb 3KpaHMpOBaHUE.

7.1 OOLMe MHCTPYKLUU NO IKCNNyaTauuu

[TocTynarowmm KMcnopoq oumwareT, NCNoNb3ys TPpYOKK, HanonHeHHble ackapuToMm (4.8) N XNOpHOKUC-
NbIM MarHmem (4.2), pacxoq KMcropoaa B pexume oxungaHma nogaepxusaroT npubnunamtensHo 0,5 gmM3/MuH.

Mexay kamMepou nevym 1 aHannM3aTopoM ycTaHaBNUBAOT PUNbTP U3 CTEKNOBAaThIl, KOTOPLIN MEHAT Mo
Mepe HeobxoammocTu. Kamepy neuymn, noactaBky U NOrmoTuTenb punbTpa HeobxoanmMmo ounLaTh Kak MOXHO
yalle Ang yaaneHua oTNoXeHUN OKCUAOB.

Pacxoa kncnopoaa MoXeT USMEHATLCS B 3aBUCUMMOCTU OT TUMa aHanmMsaTopa 1 3aBUCUT OT cocTaBa MNpo-
Obl, HO OObIYHO B MOMEHT CXWUraHust oH paBeH 2,0 AM3/MmnH. Ha cTagun cxkuranma temnepaTtypa 3aBUCUT OT
MoLlHocTM BY reHepaTtopa, reoMeTpun neyn, MHAYKTopa, a TakKe cocTaBa U KonnyecTtsa npobbl B TUrNe. Tem-
nepatypa MmoxeT 6biTb 1700 °C nnun 6onee.

[Tpn BKNIOYEHUM SNEKTPONUTAHUSA BblAePXMBAKOT onpeaeneHHbI MHTepBan BpeMeHn, pekoMeHaoBaH-
HbIN N3roTOBUTENIEM 0DOPYAOBaHMS, AN cTabunmsaunn Kaxkgon eguHULbl 06opyaoBaHUS.

[locne YncTku Kamepbl Nevun, 3ameHbl UNbLTPOB UMK NepepbiBa B padboTe npubopa Ana ctabunusaumnmn
pPaboThl 0OOPYAOBAHUS CXKUMAKOT HECKOMbKO NPOD, COCTAB KOTOPLIX aHanorM4yeH aHanmsnpyemolMm.

[1ponyckaloT Kucrnopod Yepes annapaT U yCTaHaBNMBaKOT NoKasaHUs KOHTPONMbHO-U3MEPUTENbHBIX NMPU-
OOpPOB Ha HyNneBoe 3HavYeHue.

7.2 AHanuTu4deckad npoba
BasewwuatoT 0,4 r nabopaTtopHon npobbl ¢ ToyHocTbio Ao 0,0001 r.
7.3 XOnocTou onbIT

[1pOBOOAT XONOCTOU ONbIT MO TOW XXe MeToANKe N C TEMU e KOTNTMYeCcTBaMu BCeX peakTUBOB, KOTOpbIe UC-
NONb3yT ANA NpoBeaeHUda aHanusa (7.9):

- 1,9 r BONbppamoBoro nnaesH4a (4.3);

- 1,3 ryucToro xenesa (4.4);

- 1 oNOBAHHYIO Kancyny (4.5).

Ons goctmxkeHns Handonslwen TOYHOCTM NPOBOAAT HE MeHee TPeX XONOCThIX ONLITOB.

Mcnonb3yoT cpeaHee 3HaYeHUe pes3ynbTaToB XONIOCTOrO onbiTa ANsl HyNeBOW pPerynmupoBki npmbopa B
COOTBETCTBUU C TPeDOBaAHUAMU U3rOTOBUTENS.

7.4 NMocTpoeHune rpaaymMpoBoYHoOro rpaduka

7.4.1 llogroToBka TUMrNs

7.4.1.1 lNogroToBKa K NOCTPOEHUIO rpagynpoBoYHOro rpaduka anga onpegeneHua yrnepoga

BaBelunBatoT HaBecku yrnekmcnoro dapust (4.6) ¢ ToduHocTeio 4o 0,0002 r B COOTBETCTBMK C TAONMLEN 2
noMeLlaroT UX B LUECTb KepaMUiecKux Turneu (5.2), Kak nokasaHo B NpUNoXXeHUn A.

Tabnwuua 2—TlpagynpoBOYHaAs CEPUH HABECOK YIMEKUCOro bapus aAnsa onpeaenenns yrnepoga

Homep Obo3Ha4vYeHne CTaHaapTHOro Macca HaBeCKU yrnekucnoro Maccosasa gons yrnepona B
TUrNS BellecTBa Gapus, 1 CTaHOapTHOM BewecTee, %

1 CS1 0,013 0,2

2 CS2 0,0329 0,5

3 CS3 0,0657 1,0

4 CS4 0,1314 2,0

5 CSS 0,1643 2,9

6 CS5 0,1643 2,9
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7.4.1.2 TlogrotoBka K NOCTPOEHUIO rpagynpoBOYHOro rpadgpuka anga onpeaeneHns cepeol
Mcnonb3ya MukponuneTky (5.3), BBOAAT 50 MK Ka)goro ctaHAapTHOro pacrtBopa CepHOKUCNOro Ka-
nms (4.7) B ceMb ONTOBAHHBLIX Kancyn B COOTBETCTBUN C Tabnuuen 3.

Tabnwuwua 3—[pagynpoBOUHbIE PACTBOPLI CEPHOKMCIIONO Kanusa ans onpegeneHns cepobl

Homep TUrms Homep onoBsAHHOU OBo3HavYeHne CTaHOapPTHLIX PACTBOPOB MaccoBasa gons cepbl B CTaHOAPTHOM
Kancynel cepHokucnoro kanua (4.7) pacteope, %

1 1 Boaa (50 mkn) 0

2 2 oSS 1 0,005
3 3 SS 2 0,010
4 4 SS 3 0,015
5 5 SS 4 0,020
6 6 SS D 0,050
7 7 SS D 0,050

MeagneHHO BbICYLLUMBAKOT Kancynbl U X coaepxumoe npu temnepatype o1 80 °C 4o 90 °C B TeveHUe 24 1
oxna)kgatoT B 3KCUKaTope.

[ToaroToBNEHHbIE ONOBSAHHBLIE KAnCy bl NMOMELLA0T B COOTBETCTBMU € TADNMUEN 3 B CEMb KEpaMMNYECKUX
TUrNEN (5.2), Kak nokasaHo B NPUNOXKeHUN A.

7.4.1.3 TlogrotoBKka K NOCTPOEHUIO rpagynpoBOYHOro rpadguka aAnsa COBMeCcTHOro onpegeneHnsa yrnepo-
Oa n cepsbl

[logroToBneHHbIe ONOBSAHHbIE Kancynbl CO cTaHOAapPTHbLIMU pacTBOpPaMM CEPHOKUCIIOro Kanusa (4.7) u
yrnekucnoln bapun (4.6) noMmellaroT B COOTBETCTBUKM € Tabnuuen 4 B ceMb KepaMniecknx Turnen (5.2), Kak no-
Ka3aHo B NpUnoXeHuu A.

Tabnwuua 4—I[pagyvpoBo4yHas cepusi CTaHAAPTHbIX BELWECTB A1 COBMECTHOro onpeaeneHns yrnepoaa un cepbl

Homep Tvrs O6o3Ha4eHune CTaHﬂaiTer:;T BELLECTB yrnepoaa v MaccoBast [OrIst Yrnepona v cepbl, %

1 Boaa (50 mkn) 0+0

2 CS1+S8S1 0,2 + 0,005
3 CS2+5S2 0,5+ 0,010
4 CS3+5S3 1,0 + 0,015
5 CS4+554 2,0 + 0,020
6 CS5+5S5 2,5+ 0,050
7 CSO+555 2,5+ 0,050

7.4.2 CxuraHume

Twurnu, nogroToBNeHHbIE Kak NoKasaHo B NMPUoXXeHn A, noMeLllaroT Ha cneuuanbHyio NoACTaBKY U CHa-
yana CXuraroT coaepXXnumoe TUrns /7 ¢ MakcuMarnbHbIM KONMUMYECTBOM yrnepoaa u/vunu cepbl, 3aTeM COOE PXKU-
MO€e TUIMS 6 AN NPOBEPKMN.

[enatoT nonpaeky B NokasaHWAX Ha COOTBETCTBYIOLLEee 3HavYeHune.

CXUraroT coaepXumoe gpyrux TUrnen n perucTpupyroT pesynbTaTbl 418 NPOBEePKA NMMHENHOCTU rpadouka.

[ PUMEYAHWE— B kauecTBe MaTpPUNYHOIoO 3leMeHTa BO BCe TUITIN BBOAAT HABECKU HNCTOIO XKelle3ad, PadBHbIE
0,400T.
7.5 lpoBepeHUe aHanusa

HaBeckn aHanManpyembix Npod nomeLllatoT B TUMMN, Kak NoKasaHo B MPUIoXKeHnn A, 1 NpoBOAAT Yepes
X0/ aHan13a Tak e, Kak 1 Npu NoCTPOEeHUM rpagynposoYvHoro rpaduka. MNMpu akennyataumm aHanmsaTopa cre-
ayeT PYKOBOACTBOBATLCA NHCTPYKLMAMMN U3rOTOBUTENS.

4
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8 O6paboTKa pe3ynbTaToB

8.1 BbluucneHne maccoBbIX A0OJNIEU yrnepoaa u cepbl

MaccoBble 4onn yrnepoaa v cepbl B aHannM3npyembix npodbax onpegenstoT No rpagynpoBoYHOMY rpadoun-
Ky (7.4) N COOTBETCTBYIOLLMM NMoKasaHUsM npmbopa ¢ y4eTOM 3HaYEeHUs pe3ynbTaToOB XONOCTOro onbITa.

CyMMapHoe 3HaveHune XonocTton nNpodbbl OT BCEX UCTOYHUKOB 3arpdaA3HeHuns (KMcnopoaa, enesa, ono-
BAHHLIX Karncyn, sonb@gpama) He gaormkHo npesbiwaTh 0,01 % macc. ana yrnepoga 1 0,001 % macc. anga cepeil.

8.2 ToYyHOCTbL MeTOoa

8.2.1 lNpeun3noOHHOCTb U AonNycKaeMble pacxoXxaeHus

[1pe M 3SNOHHOCTb AAaHHOMO aHaNMTUYECKOrc MeToaa BhlpaXkatloT, UCMONb3ya cneayolne ypaBHeHUs per-
PECCUN™;

ansa yrnepoja:

r=0,0203 X + 0,0127;

(1)

R =0,0208 X + 0,0244; (2)

.= 0,0072 X + 0,0045; (3)

6, = 0,0057 X + 0,0079; (4)

Ona cepebl.

r=0,0479 X + 0,0010; (9)

R =0,1241 X + 0,0014; (6)

s, = 0,0169 X + 0,0004; (7)

65 = 0,0443 X + 0,0044, (8)

roe X — mMaccoBasi 4ons yrnepoga unu cepsl, %, B NpeaBapuTensHO BbICYLWeHHOW Npobe, Bhluncndemasi crie-
OyroLwmnMm obpasom;
- ana ypasHeHun (1), (3), (5) n (7): BHyTpunadopaTopHoe cpefHeapUupmMmeTnieckoe sHadeHue pe-
3yNbTaTOB HE3AaBUCUMbBIX NapannenbHbIX U3MepPeHUN, NonyyYeHHbIX B YCITOBUAX NMOBTOPAEMOCTU,;
- AN ypaBHeHU (2), (4), (6) n (8): mexknabopaTopHoe cpeaHeapudmMeTUYecKoe 3Ha4eHNe pesynbTa-
TOB U3MepeHun (8.2.5) AByx nabopaTopuii;
r— npeaen NoBTOPAEMOCTH;
R — npepen BOCNpoOU3BOOUMOCTMU;
G, — CTaHJapTHOe OTKITIOHEeHUE NOBTOPAEMOCTN;
Cr — CTaHAapTHOE OTKIOHEeHWe BOCNPOoU3BOANMOCTN.
8.2.2 OnpepgeneHue pe3ynbTaToB U3MepPEeHUN
[Tocne BLIMUCNEHUA pe3yNnbTaToB NapannesnbHbIX U3MepeHUn NPUeMneMocTb 3TUX pe3ynbTaToB Npu-
3HaloT, cpaBHMBad MUX C NpedenoM NOBTOPAEMOCTU 1, pacCHMTaHHBIM NO ypaBHeHWIo (1), noarotaBnMBaga TU-
renb, Kak nokasaHo B NpUNoXeHUn A, 1 NONy4varoT okoHYaTeNbHbIXA pe3ynbTaT usmepeHnnu (38.2.5).
8.2.3 MexnabopartopHasa npeun3uoHHOCTb
MexxnadopaTtopHyo NpeLn3noHHOCTb MCMONb3YIOT AN OLEHKN COOTBETCTBUS pe3yNbTaToB, NpeacTaBs-
NeHHbIX ABYyMSA nabopaTtopusimn. lNpeanonaraeTcsi, YTo 06e nabopaTtopnn NPoBOAAT aHanma npob n obpabdoT-
Ky pes3ynbTaToB Mo OAHOU U TOW XXe MeToAuKe, Kak onucaHo B 8.2.2.
BeluncnawT cpeaHeapudmMeTuyeckoe sHavyeHue pesynbTaToB onpeaeneHua AByx nabopatopuin ., Nno
cnegyoLwen opmyne

Lo = (g + Kp)/2, (9)

rae w, — pesynbTaT onpeaeneHus, npeactaBfieHHbln nabopatopuen 1;
u, — pes3ynbTaTt onpeaeneHus, npeacrasneHHbIn nabopaTtopnen 2.
[loacTtaBnaoT 3Ha4eHne u,, BMeCTo X B ypaBHeHUe (2) U BbIMUCNAIT npeaen BoCnpou3BoguMocTi R.
Ecnn ju, — u,| <R, okoH4YaTeNbHble pesynbTaTbl YAOBNEBOPUTESbHbBIE.

* [lononHnTenbHas nHpopmaunsa — B npunoxeHmnsax D n E.
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8.2.4 llpoBepka NpaBUNTbHOCTU

[lpaBUNBEHOCTL aHaNMUMTUYECKOro Metoda criegyeT NpoBepdTb BOCNpPoU3BedeHUEM 3Ha4YeHUs1 aTTecTo-
BAHHOW XapaKTePUCTUKU MO peaynbTaTamMm MexnabopaTopHOro akcnepumMmeHTa B aTTeCTOBaAHHOM CTaHAapTHOM
obpasue (ACO) unn ctaHgaptHom obpasue (CO).

BbluncnawoT aHanutudeckui pesynbetart ., 4na ACO/CO, ncnonbaya npoueaypbl no 8.1 n 8.2, n cpaBHM-
BalOT ero ¢ aTTeCToOBaHHbIM 3HAa4YEeHNEM A...

B oaHHOM crnydyae BO3MOXHbI ABe CUTyaLuni:

a) |u.—A.| £C — pasHocTb Mexay npeacTaBieHHbIM pe3yrbTaToM U aTTeCTOBaHHbIM 3Ha4YeHWeM ABNSA-
eTcs CTaTUCTUYEeCKN HeE3HAYUMOMN;

b) |u.—A.| > C— pasHoCTb MexXay npeacTaBneHHbIM pe3ynbTaToM U aTTeCTOBaHHbIM 3Ha4YeHneM ABN4-
eTcs cTaTUCTUYEeCKU 3HAYUMOMN,

rae |, —pesynbTaT, BOCNpOoU3BeJeHHbIN B nabopaTopun Npu aHannse aTTecToBaHHONO ctaHAapTHOro
BellecTBa;

A_— aTTecToBaHHoe 3Ha4veHne xapakrepuctukn ana ACO/CO;

C — Benu4unHa, 3aBucsaLlas ot Tina ucnonesyemoro ACO/CO:

nna ACQO, atTecToBaHHOIo Nno nporpaMmme MexxnadopaTopHbIX UCMbITAaHUN,

C = 2[ci + o2/n + V(A)]"?, (10)

rae V(A.) —aucnepcus attectoBaHHOro sHaveHua Aq (V(Ag) = 0 ana CO, aTtTecToBaHHOIo TOJIbKO O4HOW Na-
bopaTopuen);
n —41CNO NMOBTOPHLIX OnpeaeneHni, Nony4YeHHbIX npu BocnpounsseaeHnn xapakrepmuctnk ACO/CO.

CO, aTTecTOBaHHbLIX TOMNbKO OQHOW nabopatopuen, cneagyet nsberartb, 3a UCKHOYEHNUEM TEX ClyYvaes,
Koraa U3BecTHO, UYTO OHU UMET HeCMeLleHHOe aTTecTOBaHHOEe 3HaYeHue.

8.2.5 BbluncneHne oKOHYaTeNbHOrO pe3ynbTaTta

OKoHYaTenbHbIA pe3ynbTaT nNpeacTtaBnsieT cobon cpegHeapndPmMeTnieckoe 3HayvyeHue yaoBMETBOPU-
TeNbHbIX aHANMUTUYECKNX pe3ynbTaToB AN aHanu3nmpyemoun npodbl UNK 3Ha4veHWe, onpeaeneHHoe Apyrum
CNocoboM, HAaNpPUMeEpP € UCNONb3OBAHMEM OnepaLnin, YyCTaHOBMEHHbIX B MPUNOXKeHNN B, KOTOpOoe BbIMUCTISIIOT C
TOUYHOCTbBHIO A0 NATU AECATUYHBIX 3HAKOB U OKPYINAOT A0 TPEeTbero A4eCATUYHOIO 3HaKa crneayrowmm odbpasom:

a) ecnun okoHJYaTenbHad unindpa YeTBEPTOro AeCATUYHOIO 3Haka MeHblle 5, ee oTOpachkIBalOT U LUDPY
TpeTbero AecCATUYHOro 3HaKa OCTaBNsAOT be3 N3MEeHEeHUWN;

b) ecnu undgpa 4eTBEPTOro AeCATUYHOrO 3HaKka paBHa 5 1 umeeTca umndopa, oTnndHaa ot 0, Ha MecTe Nsa-
TOr0 AECATUYHOrO 3Haka UNn ecnu uudppa YeTBepToro AeCATUYHOro 3Haka bonblle 5, To Undpy Ha MecTe
TpeTbero 4ecATUYHOIo 3Haka yBelMuMBaloT Ha eAUHNLY;

C) ecnu uudpa vYeTBEpPTOro AeCATUYHOrO 3HaKa paBHa 5 1 undgpa 0 HaxognTcHa Ha MeCcTe NATOro AeCATU-
YHOTrO 3HaKa, To 5 0TOpachkIBalOT, a LMAPY HA MecTe TPETbEero AeCATUYHOMo 3HakKa oCcTaBnsAlT 6€3 M3SMeHeHUN,
ecnn oHa paBHa 0,2,4,6 unu 8, n ysenndmeatloT Ha eguHULLY, ecnn oHa pasHa 1,3,5,7 unu 9.

9 MNMpoToKon ncnbiTaHusA

[TpOTOKON UCNBITAHUA OOIMKEH BKIMOYaTh crneayrowyo MHopMaunto:

- HAaMMeHOBaHKe U agpec UcnblTaTeNbHON NabopaTopun;

- faTy onybnukoBaHMsl NPOTOKOMAa UCMbITaHUS;

- CCbINTKY Ha HacTodaLWMN cTaHaapT;

- CBeAeHUd, Heobxoanmele Ang naeHTudgukaumm npodsl;

- pe3ynbTaTtbl UCNbITAHUS;

- Ntobble HeobblbYalHble 0CODEHHOCTN, OTMeYeHHbIe B Xo4e NpoBeaeHNs aHanmaa, 1 nobble onepaunu,
HEe yKasaHHble B HACTOSILLEM CTaHOapTe, KOTopble MOy Obl MOBNUATL Ha pe3ynbTaThl aHanuaa Kak npod.l, Tak
M aTTeCTOBaHHbLIX CTaHOAaPTHbIX BELWECTB.
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[MpnnoxeHve A
(obsA3aTenbHoOE)

[locnepoBaTenbHOCTbL 3arpy3ku TUMNA

I,
000606000| | 2
777 = 3

E— 4
/'III:. 9]

T — BonbgpamoBbin NnaseHb (4.3). 1,9 r1; 2 — 4ducrtoe xeneso (4.4):
0,4 r; 3 — ananutudeckasa npoba (7.2) unu yrnekmcnsin bapumn (4.6):
0,4 r; 4 — onoBsAHHAaA kancyna (4.5); & — vucroe xene3o (4.4). 0.9r

PucyHok A. 1
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[MpynoxeHve B
(pexomeHayemoe)

CxemMa npoBepKU NPUEMIEMOCTU Pe3yNbTaToOB U3MEPEHUN

HauuHatoT ¢ napannenbHbiX N3MepeHnIA

Het

Ewe ogHo onpeaeneHue

Ia
B =X+ X, + X3)/3

Het

Ewe ogHo onpeaeneHue

B8 = (X, + X, + Xy + X, )4

HeT

W = MeguaHa (X4, X5, Xq, X,)

PUCYHOK B.1
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[MpnnoxeHwne C
(pexomeHayemoe)

XapakTepUCcTUKU NpOMBbILLNIEHHbIX UHAYKUUOHHLIX neven ana BY cxuranna npod u nHgppakpacHbIX
aHanu3aTopoB cepbl

C.1 CxvraHue

[Teub Ans cXXUraHnsa COCTOUT N3 MHAYKTOPA U BbICOKOYACTOTHOrO reHepartopa. Kamepa cxuraHusa npegcraersiet co-
bon kBapueBylo TPYBOKy, KOTOpas CMOHTUPOBAHA B MHAYKTOPE. JT1a TpybKa MMEeT Ha KOHUAX MeTannmnyeckue nnacTuHsbl,
YKpPEenmneHHbIe MeTanIn4eCcKMmMmm KornbLamMmmn Kpyrioro cedeHns. B metannnyecknx nnactmHax MMEIOTCH BXOOHbIE N BbIXO-
Hble OTBEPCTUA AN ra3a ¢ hunbTPOM Ha BbiXo4e A5 npegoTBpalleHns nonagaHnsa Yactul, Nbinm B CUCTEMY AETEKTUPOBA-
HUS.

["eHepaTop 06bIMHO NpeacTaBnsaeT cobon yCTaHOBKY MOLWHOCTBLIO OT 1,2 A0 2,5 KBT; reHepupyemble 4acToTbl MOTYT
OTIINYaTLCH B YCTAHOBKAX KOHKPETHbLIX U3rOTOBUTENEN. DHEPIUIO OT reHeparTopa nogarT Ha MHAYKUMOHHYIO KATYLLKY, KOTO-
pas OXBaTbIBAET KBAPLEBYIO IKPAHUPYIOLWLYIC TPYOKY 1, KK NPaBUIIo, OXNaXXaaeTcs BO3AYXOM.

Turene, cogepxawmm npody, dntoc 1 NnaBeHb, MNOMELWAT Ha NOACTABKY, KOTOpas YCTAHOBNEHA TakK, YTO B NOAHSI-
TOM NONOXEHUM Npoba B TUIME OKA3bIBAETCS TOYHO BHYTPU MHAYKUMOHHOW KaTyLWKW. Takoe pacrnonoxeHne obecnevmBaet
3PPEKTUBHYIO CBA3b NPU Nnogadve 3Hepruun.

TNUYHbIMK pasmepamMmmn TUIMewn ans cropaHnst SBNAKTCA cneayoLlme:

- BblCOTaA — 25 MM;

- HAPYXXHbIN anameTp — 25 Mm;

- BHYTPEeHHUN gnametp — 20 mm;

- TONWWHA CTEHOK — 2,5 MM;

- TONWWMHA OCHOBAHUA — 8 MM.

OunameTp nHgykTopa, HNcno BUTKOB N rTeOMEeTPUYECKUe pasmepsl neYm onpegensitot CTeneHb BbICOKOYaCTOTHON CBSI-
31; 9T NapamMeTpbl yCTaHaBNMBAaET N3rOTOBUTENL Npubopa. [ eHepunpyemas TeMmnepaTtypa 3aBUCUT HYaCTUYHO OT 3TUX Pak-
TOPOB, HO TaKXe OT CBOUCTB MeTanna B turne, hopmbl Npobbl 1 maccel BewecTB. Onepartop, UMeowWwmn onpeaeneHHbIv
ONbIT PadboThbl, TAKXKE MOXET 40 HEKOTOPOWU CTEMNEHU U3MEHSATb 3TN (PaKTopbI.

BaxkHo, 4TobObI OKCUAb!, KOTOPbIE 0BPAa3YIOTCH NPU CXUTraHUK, ObINKU NOMOLWEHbI PUNBTPOM U3 CTEKINOBATLI; AN yaa-
NTEHUA CKOMUBLLMXCH OKCUAOB MblNeyNnoBUTENb PUNbTPa HEOBXOANMO YUCTUTb KaK MOXHO Yalle.

C.2 NudpakpacHbIV razoaHanu3atop

[TpoayKTbl CXXuUranmnsi cobmnpatoTcs B onpegeneHHoM (3agaHHom) ob6beme B atmocdrepe Kuenopoaa rnpu KOHTponupy-
€MOM AaBMNeHnn, u CMeCb aHanmanpyrT Ha Hanudme B Hen CO, n/unmn SO.,. CoaepkaHne CO, n/munmn SO, B HENpepbiIBHOM
KUCITOPOOHOM MOTOKE TAaKXe MOXHO PEMMCTPUPOBATL BO BPEMS BblAENEHUS FA30B B MPOLECCE CXUTAHUS.

["a3-HocuTenb kucnopog, cogepxawmmn CO, n/nnn SO, NnponyckaloT Yepes CUCTEMY aHanm3artopa, COCTOALWYIO U3
nHdpakpacHon s4venkn, obbivHo Tuna Luft unun ero skBuBanexTa (B TBEPAOM COCTOSHUN), TAe U3MEPSIIOT yaeNbHOE Morno-
LLLIEHNE MHMPAaKPaACHOIro U3ny4veHus.

ONEKTPOHHbIM CUIrHAN U3MEPEHUS NOrmMoLweHns obblvHO NpeobpasyeTcss B unppoBoe oTODpaKeHne cogepxaHus
ONOKCMAOB yrnepoaa n/wnn cepol B npoueHTax. AHann3aTtopbl CHabxaTcsa 0O6blMHO 3NEKTPOHHBIMU YCTPOUCTBaAMU AN
YCTAHOBKM HYNEBOro 3Ha4YeHUs Ha WKane npubopa (KoMmneHcaumnsa XonocToro onbita), yCTaHOBKM HAaKMoHa rpagynpoBoy-
HOW KPUBOW N KOPPEKUMN KPUBOW B Criydae OTKITOHEHUSA €€ OT NPAMONUHENHOCTH.

[Tpnbopbl MOryT BbITh TAKXE OCHALWEHBLI BCTPOEHHBIMU aBTOMATUYECKMMM BECAMU N CUCTEMON KOPPEKLUM MacChl
Npob. B coBpeMeHHbIX Npnbopax 0bbIYHO NCNOMBb3YIOT MUKPOMPOLECCOP.
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[MpynoxeHwne D

(cnpaBo4HoOe)

BoiBOA4 ypaBHEHUU perpeccun n gonyckaeMbIX pacxoXgeHUuu

YpaBHeHus perpeccum no 8.2.1 6binn Nnony4YeHbl NyTEM CTATUCTUYECKON OLEHKN PE3YNbTATOB MEXAYHAPOOHbIX 3KC-
NePUMEHTOB, NpoBeaeHHbIX ¢ 1986 no 1988 r.r. Ha YeTblpex obpa3suax xKenesa NPSIMOro BOCCTAHOBIEHUS, B KOTOPbIX NPU-

HUMann ydactue 13 nabopatopmm n3 cemm CTpaH.

[ padunyeckoe npeacraBreHne AaHHbIX NMPeUumn3noHHOCTU NPUBEAEHO B npunoxeHnn E.

icnonb3oBaHHbIe 0bpa3subl nepedncnersl B Tabnuue D.1.

[TpumedaHnune 1— OT4eT 0 MEXAYHAPOOHLIX IKCNEPUMEHTAX N CTATUCTUHECKNN aHAaNN3 NONyYeHHbIX Pe3yIib-
TaToB (QokyMeHT ISO/TC 102/SC 2 Ne 929E, Hos6pb 1988) moxHO nony4ntb Yepeld Cekpetapumat ISO/TC 102/SC.

[TpyumedyaHwmne 2— Cratmctm4ecknn aHanmna nposogurncs B cooteetcteum ¢ NCO 5725-2.

Tabnwuwua D.1— MaccoBble gonu yrnepoga v cepol B obpasuax

CtangapTHbIM obpasel

Maccoeaa ponsa yrnepoaa, %

Maccosaga gons cepsl, %

sKeneso, BOCCTaAaHOBNEHHOE ra3om (aTtrecToBaH

MEXTabopaTOPHbIM 3KCNEPUMEHTOM), 16/85 1,8386 0,0018
Keneso, nonyveHHoe B naboparopun, 17/85 0,3656 0,0012
Keneso, nonyveHHoe B naboparopuu, 18/85 0,0969 0,0013
JKeneso, BoOCCTaAHOBNEHHOE yIrnem (aTTecToBaH

MEXabopaTopHbIM 3KCNEPUMEHTOM), 19/85 0,0961 0,0393

10
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[MpnnoxeHwve E
(cnpaBo4HoOe€)

IlaHHbIe NMPeuUMM3INOHHOCTU, NONYHEeHHDbIC B XO04€ MEXAOYHapOoAHOIo 3KCnepuMeHnTa

[Mpeuun3noHHocTb Y, %
0,09

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

006 10 15 20 25 3,0
MaccoBasi gons yrnepoga X, %

———=— ' — NpeAen NoBTOpseMOCTH,

R — npeaen BOCNPOM3BOAUMOCTH;

————— O ,— CTaHAapPTHOE OTKITOHEHUE NOBTOPAEMOCTM,

------- O p — CTaHAAPTHOE OTKIIOHEHWE BOCNPOUN3IBOANMOCTMW.

PUcyHoK E.1 — ObpaboTka MeToa0M HAMMEHbLUNX KBAAPAaTOB 3aBUCUMOCTU OT 3HaYeHnsa X ans yrnepoaa

11
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[Mpeun3noHHOCTb Y, %

001 002 003 0,04 005 0,06
MaccoBasi gonsi cepbl X, %

———— I'— IpeAen NOBTOPSIEMOCTH;

R — npegen BoCcnpou3BoOAUMOCTMU;

————— G, — CTaHAapTHOE OTKIIOHeHWe NOBTOPASMOCTMN,

-------- Op — CTaHAapTHOE OTKIoHeHue BOCNpoOu3BOAUMOCTH.

PUCYHOK E.2 — ObpaboTka METOAOM HAMMEHBLLMX KBAApaTOB 3aBUCUMOCTU OT 3Ha4YeHus1 X ansi cepbl

12
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MpunnoxeHwne F
(cnpaBo4HoOe€)

CBefleHNA 0 COOTBETCTBMU HaLUOHaNbHLIX cTaHaapToB Poccumnckon ®epepauuu

Tadbnwuwua F.1

CCbINTOYHbLIM MeXAYHapoaHbIM CTaHAapTaMm

OBDo3HaAYEeHUE CChINOYHOIoO
MEeXOYHaAPOOHOro craHaapTra

Ob603Ha4vYeHUe 1 HAMMEHOBAHNE cooTeeTCTEBYHOWLEro HaunoOHaJ1IbHOINoO CTaHgapTa

MCO 1042:1998

*

NCO 5725-2:1994

[[OCT P UCO 5725-2—2002 To4HOCTb (NPaBuUbHOCTb U NPELUN3NOHHOCTL) METOOO0B U
pe3ynbTatoB namepeHnn. HYacte 2. OCHOBHON METOZ onpeaeneHus NoBTOPSAEMOCTU U

BOCMPOU3BOANMOCTU CTAaHAAPTHOIO MeTo4a N3MepeHun

NCO 7550:1985

*

NCO 7764:20006

*

MCO 10835:2007

*

* COOTBETCTBYIOLWMN HAUMOHaNbHbIN cTaHg4apT OTCyTCTBYET. O ero yreepxgeHusa pekoMmeHayeTcs UCnornb30BaTh
NnepeBoa Ha PYCCKUM A3bIK AaHHOIo MexayHapoaHoro ctangapra. [lepesog 4aHHOIro MexxayHapoaHoro ctaHgapra Haxo-
antesa B PepgepanbHOM MHPOPMALUMOHHOM hoHOEe TEXHUYECKNX PENMAaMeHTOB U CTaHOAaPTOB.

13
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YK 669.14.620.2:006.354 OKC 77.080.01 B39 OKCTY 0709

KntoueBble crnioBa: »Xeneso NpsaAMoro BOCCTaHOBNEHUs, onpeaenieHne coaepXxaHus, yrrnepos, cepa, Meto NH-
cdopakpacHOW CreKTPOCKONUK, BbICOKOYACTOTHAA UHAYKLUMOHHAA Nedb, CKnuraHne npoosbl
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