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FrOCYIAPCTBEHHBIH CTAHIAPT POCCHHCKON GEIEPALLHN

CTATH JErTHPOBAHHBLIE H BRICOROJIETHPOBAHHBIE

ATOMBO-IMHCCHOAHBEH COCKTPAIBHLE METOA ONpeIeIcHns Boasppana
W MOGaARheHa

Alloved and high-alloyed steels.
Atomic emision spectrometry method for determination of tungsten
and molybdenum

Jara gpesennn 1998—01—01

| OLJACTE MPHMEHEHHA

Hactosuuuil cTanapT VeTAHALTHEIET ATOMHO-3MHACCHOHHLIR (¢ BO3-
By#IEHHEM B HHIYKTHBHO-CBAZAHHON MIa3Me ) METOT OTIPe TEAeHHA Mac-
coROil JonH Monub eHa U BoARdpaMa B e HPOBAHHBIX H BLICOKONE THPO-
BAHHBIX CTAIAX B gHanazone 001350 %.

MeTto; OcHOBAH HA HIMEPEHHH MHTEHCHBHOCTH JIMHCCHH ATOMON
BoNlphpasa B MonubeHa npy BRe;eHHH PACTEOPA oDpas|@ B HCTOYHHE
BOSDYVAE e HHA.

I HOPMATHBHLIE CChLTKH

B nacTrosuesM CTaHApTe HCMO p20BAH B CCBLIKH HA Ce 1y inllHe CTaH-
IaPThE
[OCT 211877 Kucnora coaanad. TexHHyeckHe yeloBHA

MCT 4204--75 Kucnora cepuad. TexnHueckue yCaonHA
MCT 4461—77 Kncnorta asotnasn. TexuuyeckHe YClIOnHA

[OCT 6532—B0 Kncnora oprodocioprian. TexuHueckHe yeIoBH#A
MCT 670972 Boja aueTHANRpoBaHHAA. TeXHHUECKHE VEI0BHA

MCT 1013779 Apron rasoobpasHeil o ssuemi. Texnuueckue
VCITORMHA

Haaanme odwimansmoe
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MOCT 12349—83 Cramd JerHpoBaHHEE B BECOKOTE rHpOBAHHBIE.
MeToanl onpeeaenHs ponpdpana

MOCT 1361079 Kenewn kapfoHMIsHOe pajHoTexXHHueckoe. Tex-
HHYeCKHE YCI0BHH

MCT 1828978 Hatpuil sonedpasosokucnsiil 2-poquenii. Texuu-
HECKHE VCITOBHS

MOCT 2847390 YvpvH, cTATL, Peppocnian.l, XpoM, MapraHe) Me-
TayeckHe. OfuHe TpeboBAHMA K MEeTOaM aHaan3a

3 OBIIHE TPEBOBAHKA

OfwHe TpeBoBAHHA K MeToqy aHainia — no MOCT 28473,

4 AHNMNAPATYPA, PEAKTHBLI, PACTBOPLI

CTaH1apTHAA CIeKTPOMETPHYSCKAA VCTAHOBKA, COCTOALLIAN H3 CIIEKT-
poMeTpd (MHOTOKAHAARHOMO WIH CKAHHPYIQUWIETO MOCHe OBATEN bHOPe),
[ITATHEL BOIOYEIEHHS, BRHCOKOUACTOTHOTO MEHEepaTopd, H3MepHTelEHOH
IEKTPOHHOH CHCTEMEBl H KOMILIoTE3d.

Apron no MOCT 10157,

Kucnora conauaa no [OCT 3118 u pacreop 1:9.

Kucrota azomiad no NOCT 4461 v pacteop 1:1.

Kuncnora oprodwocdopias no FOCT 6552,

Kucnora cepias no [OCT 4204 w pacteop 1:1.

Boaa puermaanposanias no NOCT 6709,

Cuect knenoTt: 3 cxf MeTHMposadHoil posel, 150 ev® oprodoc-
tpoproit kucnoTet, 150 ca® asoruoil kucaoTel B MW o coaaHoil Kac-
JOThE OCTOPOMHO MEPEMEIIAT L.

Aeaewn kapbouuagios no NOCT 136140,

Moaudpen meTammmqeckui mapky MY BIIL.

CTAH1ApTHES PACTROPLL MOTHD1eHaL

Pacreop Ne 1.1 1 Metauidyeckoro Moauliena pacteopaior g 200 cu’
a30THOlH KMcmoTsl (1:1) w 20 cm® cepuoil kucnoret (1:1). Pactmop
BHTAPHEAGT 10 MEpoB cepHoil kucnoTe, jpobapnaor 10 cm® nogsl |
HArpesa T 10 pacTeopeHns coaei. [locne oxnam eHHA pacTBop nepe-
HOCAT B MEPEHY 0 KO0y BMECTHMOCT R0 | M7, JOBOgET 10 METKH BOTOMH
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H nepemenmeaet. CTanapTasil pacteop M | coepsnut B 1 ev® 1 mr
MOMHGTeHA.

Pacreop Ne 2. 10 o cramgaprHoro pacteopa Ne | nepeHocsT B
MEPHYIO Koady pecTMocThio 100 cw®, Jomoast Bogoll 10 MeTKH H
nepee ueanT. CTanaprHeid pacteop No 2 cogepamt B8 1 on® 100 mxr
sionHbeHa.

Harpuit ponuppasosokicisil 2-pogusiid no [OCT 182ES.

CTaHIapTHEE PACTHOPEL BOA Lbpasa:

Pacreop Me 3. 1.7942 1 ponpbpaMoBOKHCIOTO HATPHA PACTROPA 0T B
MepHoH Kombe BMECTHMOCTRI0 1 aM° B HeDO pmoM KOMHYeCcTES BOShL,
JOBOAT Bogoil 70 METKH H NMepeMenMeanT. CTaHjapTHRE pacTeop N 3

coepauT B 1 ov® 1 mMr poasdpama. THTP MoavueHHOM [KCTBOPA YoTa-
HABAHBAKOT rPABHMETpHyecKHM MeTooM no [OCT 12349,

Pacreop MNe 4. 10 o’ pactoopa No 3 nepedMocdaT B MepHyn Konby
EMecTHMOCTRo 100 en®, JoBOo AT BOOR 0 METEKH H TEPEME[IHBEAGT.
Cran;apmieil pacteop Ne 4 copepsut 8 1 em® 100 Mer ponsppama.

Pacteop Ne 5. B mepuyio koady ssectHmocTrio 100 cu® srocaT
vEAIaHHEE B Tabnupe | o0keMbl CTAHJAPTHBIX pacToopoB Ne 1 m 3,
PACTROPOM CONAHON KHCAOTE (1:9) JOB08T 70 MeTEH H NepeMe iHBaoT.
Cran;aprieil pacTeop No 5 copepxat 8 1 on® no 10 mxr nonwdpama

sMonub eHa.
TaGnnpa | — Cocras pacTBOpOR 058 APOBECCHEA KOHTPONH CTA0MIpHOCTH
MPEVAPOBOHBIX XCAPAKTCPHCTHE

MaccoBpwe poon

1 1R T 30 CTaH @pTHLE E::Enﬁmﬂllﬂn
Preka b poson e e Ol P s R PACTROPE R TS PO B

FECT Bk BT a1 FRCTEOPEX,

sonnbgeHa, %

No EE:;H' LK o %

A W CTAHIADTH LI _ | L0 10.0 1,0
nacTeop Me 5 Or 0,01 zo 10wk | o | oo | o
b . 2 0.5 0.5 | 0050
Or 0,01 a0 10w | 4 | g7 05 | 0050
T o0 sownen| | | 1B | Loy | o8
f or 192050 o] 2 | 93 | U3 | 08
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5 NOJANOTOBRA K IMTPOBETEHHK)Y AHATH3A

3.1 Mogrotosrky npubopa K NpoBeIeHH0 HIMEPEHHI NPpOBOTAT B
COOTHETCTEBHH ¢ HHCTPVEHEN Mo erd JKCTLIVATAIIME H o0CaIVEMBAHMIO.
HucTpyMeHTAIHEE MapaMeTpl OpHbopa H pacxo;id NMOTOKOR aproMa
VCTAHARTHBAIOT B FIpe1e1ax, obecneuHBa NNy MAKCHMANEHVID v VBCTRH =
Ted GHOCTE OIPE e Te A BONEDPana 4 Monubena.

5.2 VemanopneHHe TPAIVHPOBOUHLIY NAPAKTEPHCTHE NPOBOTAT 0O
pacTeOpyY Ne 5 W pacTeopy comAaHol xkucnoTet (1:9). [Jaa xkawjoro pac-
THROPA BLIMOJAHSIOT He MeHee MATH HiMepeHHH HHTeHCHBHOCTEN BOJ k-
pasa (Mo AHATHTHYLCKOM THHHY ¢ JuHHoN BonHsl 207 91 wan 218,94 1w )
W moauGrena (no anannTHyseckol nTHHuM ¢ pHHod pommsr 202,03 wan
203,84 wwm). [MTo cpegHMM 3HAEHHAM HHTEHCHBHOCTEH BLIYMCIE 0T Napa-
METPE IETVHPOROUHEK MNapakTepdeTHr. [lpH onpeenevyn rpagyHpo-
BOYHEN XAPDAKTEPHCTHE MACCOBBIE J0IH BONppasa H MO eHa BeIpa-
AT B [IPOEHTAY B COOTEETCTEHH CO SHAYSHHAMH, NPHBEETEHHHMMHE B
rabmupe 1. lNapaMeTpbl rpa1yHMpOoBOHEIX XapAKTEPUCTHE 3ANHCHBAGT B
MAMATE KOMIEOTEpa.

JdonyvckaeTed HMCMOIR30BAHME PYrHX AHATHTHYSCKHX JHHHA, ecaH
OHH obeCcneyHBanT OnNpeneiIcHHe MacCoBLIX Joneld ponuppanra 1 MoaHb-
IeHA B TPeDYVEMOM JHANAIOHE ¢ TOYHOCTRID, VCTAMOBISHHON HACTOALIIHM
CTAHAPTOM.

domvekaeTeda HCNoa LEOBAHKE JIPVIHX METOIOR OTIPEIeIeHHA MapaMeT-
POB rPayHPOBROYHEIX XAPAKTEPHCTHE, SClTH JTO NPe VCMOTPEHO MATE M-
THYECKHM ODeCneye HHEM CIIeKTPOMETPH yeCKoH YCTAHOBKH.

5.3 MMpy ananuse cranedl ¢ MACCORBIMM JOMAMH BONsGgpamMa 1 Moanb-
pepa or U001 o 1.0 % mapecky npobel saccoii 0, 1000 ¢ modemwant o
cTakan BMecTHMocTeo 150 ow?, gobannsior 30 om® cRexenpHroTORISH-
HOH CcMECH KHCIOT, HAKPMBANT yACOBLWM CTEENOM H Harpenaor 1o
MOMHOrS PACTROPEHNS HaBeCcKH. PAcTBOp oXNa® janT, 00MBIBanT CTEHKH
CTAKAHA M 4acoBOE CTEKI0 JHCTHLIHPOBAHHOH BOOH, KOMHyeCTREHHO
MepeHOCaT B MepHYI0 Koaby nMecTHMOCTRo 100 oM?, 10BOJAT JTHCTHI-
IUPOBRAHHOR Bool 10 MeTKM W nepeMenmeaioT. [MomyyeHHeil pacTRop
copepaHT B 1 o 1 Mr Hapeckd obpasi@ cTanH.

[Mpi apanuse ctanedl ¢ MACCOBLIMH JONAMH BOJ Rbpama 1 MoanbaeHa

B gHanazone or 1.0 g0 5.0 % B Mepayio Koady BMecTHMOCTeo S0 on®
BHOCAT 5 CAF NMONYyyeHHOrD PAcCTBRORE, JOBOST PACTEOPOM XIOPHCTORO-
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popoyHOH kMot (119 g0 setkd W nepesemueinT. [Nomysenmbii
TakMsM obpasos pacToop cojepeT 100 ver sapeckd obpaspa s 1 o

JdonvekaoT NpHMeHeHHe APYIHx crnocobDon pacTROpeHHA HABSCOK
craned, obecneynpa ol MoIHOS paznexedne npodsl 1 He Tpeby oM
BHECEHHA H3MeHeHHN B jaidsHelHe CTa; MM aHAIH3a.

3.4 PacteopeHHe HABSCKH rOCYIAPCTEEHHOTD CTAHgapTHOO obpaipa
(1'CO), GaMskore mo XUMHYeCKOMY COCTARY K AHANHIHPpYEMBIM npoham,
APOBOTEAT B COOTRETCTRHH © 3.3,

3.5 MNapannedsHo ¢ pacTROPEHHeM 0BPEI1Ea, BLNOIHAR BOS Onepi e
METOIHEH B HCNOARIVA TE #HEe KOMHYeCTRA PeareHTOR, MPOBOJHET KoH-
TPOAEHEI ONBIT 08 VueTd cogepHanMsa bBodndipasa U sMoaubeHa B
PeAKTHRAX.

56 MpUHroToRNEHHE PACTEOPODR, HCOONLIVEMBIX
0AHd KOHTPOoAA CTADHMIRHOCTH rpajgvHPOBOYHB X Xa-
PAKTEPHCTHEK

3.6.1 [pe napecky xeaesa, Maccol 0,09 1 kax1ad, NoMemanT 6 e
CTAKAHA, PACTROPA DT M0 5.3 U Nepeno [T B MepHbie KoNbkl BMECTHMOC=
Teio mo 100 cw®. Tvoa e BBOgAT vKazaHnee B tabnupe 1 obdwesbl
CTAHAPTHEY pacTeopon (Mo 1, 3 n 2, 4), j0BOgAT BOJONR ;10 METKH H
nepese T, Monvgennse Takus ofpatom pacteopel A U B (pexany-
BPoBOYHLIE PACTROPE] ) HCMOARIVIOT V8 KOHTPONA cTabHasHOCTH rpasy-
HPOBOYHBEIX XapAKTepPHCTHE TPpH aHATHIe CTated ¢ saccomol 1oael
ponsdpama w Monubgena B pHanasone ot 0,010 qo0 1,000 %

362 B ame MepHble KoNGM BMECTHMOCTH Mo 100 cu® BHOCAT
no 10 ca’ pacTeopd KOHTPONRHOrO ONBITE M YEA3aHHele & Tabnupe |
ODBEMEl CTAMTAPTHLIX pacTeopon (Mo 1, 3 1 2, 4), 10BOJAT pacTBROPOM
COMAHON KHCAOTHL (1:9) 70 METKH M nepeMenHBanT. TAKHM obpazomM
NoAVYAoT PEKATHOPOBRoOYHEE pacTRopsl B 1 [, KoTopee Henonp3yioT
N8 KOHTPOoAS CTADMNLHOCTH rpajyHpPOBOqHEIX XIaPAKTEpHCTHE TIpH
AHMaIH3e cTaael ¢ Maccosol jJoned sodpdpasa 0 MoaubgeHa B pHan:a-
soue o1 1.0 10 5.0 %

PekanuopopoyHEe pacTBOP:l TOTORAT ¢ KAToH napriaed avanminpy-
EMBIX OOPAIOR.

Adna noJAroToBKH BCeH CEpHH PACTBOPOR AHAIHIHPYEMLIX O0Dpaslog,
[ CO, KONTPOI RHOTO ONWTA W PEKATHDOPOROHEX PACTREOPOE HCMOARIVIOT
PEAKTHBREL HI O HOH MapTHH.
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6 MPOBEJEHHE AHATH3A

6.1 KoxTpons cTabHIRHOCTH rpavAPOBOo HEX XEPpaKTePUCTHE { peKaT-
BROBKY) NMPOBO AT Nepe;] HauaIoM HiMepeH i B COOTRETCTEHH © MaTeMaTH-
YECKHM O0ecneqveHHeM npudopa. 1 KoHTpons cTabHAsHOCTH Mo BEpXHeH
FPAHM S THAMAIOHA KOO 53V 10T peKaTHbpoBouHse pacTeopel A B B, a no
HIAHEH COOTBETCTREHHOD PEKATHOpoRoYHEEe pacTeopikl b u I npu ananuse
cTaneil ¢ MACCOBLIMH JOMAMH BOAnpPaMa W MOOHOeHA, VEAIAHHLIMH B
rabnmue 1. € 3rofl Uenbo NMPpoRWIAT I35 HidMepeHHH HHTeHCHBHOCTEH
BOMLPaMa H MOJTHDIEHA MO BLIDPEHHEIM AHATHTHYSCKHM JTHHHAM, Pacibi-
Jss B NAAIMY COOTRETCTRYIOLUIMA pekaTHbpoBoHBIH pacTBOp.

JonyekanT NPHMEeHNATE JIPVIHe cnocobikl KOHTPONA CTAGHILHOCTH
rPAYHPOBOYHEEY, XAPAKTEPHCTHE, NPeyCcMOTPeHHBE MATEMATHYECKHM
olecneyeHHesM CHeKTPOMETPHYECKOH YCTAHORKH,

6.2 KoHTponp NPpEapi pHOCTH PETETATOR AHATHIA NPOBROIAT HEMepe-
HMeM Maccopoil jomn mocipdpava 1 MonuGrena B pactoope ['CO no 5.4,

Pacneinaga B naassy COOTEESTCTEYOLIMH pacTBOp, BRMOIHS 0T TPH
Mapsl/uiel pHbix Hamepennd. Maccopas jona. npecrasndgoas  codoil
cpeTHHH peavapTaT ITHX HAMepeHHH, ARMAeTCH OJHHM M3 NapaiaelpHeX
O el HHH ATTeCTORAH HEX 3HayeH i BoJl phpasma i sonudena g OO,

CpeHee 3HageHHe BV [MOIVeHHBX TAKHM O0DpaszoM MapanielpHEX
ONPeTeleHHd MaCCoOBRMX JoneH Bopppanma 1 MoTHGeHa He JOJIKHO OTAH-
YATRCH OT ATTEeCTORAHHOTO GOJIee, yeM Ha JONVCKIEMOe IHAYeHHE, NpHEEe-
peHHOoe B TabnHe 2. B npoTHEHOM COvyae peraaHbpoREY MOBTOPSE 1oT.

Tatbanpa 2 — HopMmbl TOMHOCTH H HOPMATHERL KOHTPOUIH TOMHOCTH ONPe e
JEHHA MACCOBRIX Q0ciel Bonphpasa # sonudeHa

B npogedrax
ufﬂﬂ:‘ﬂ:lﬂ?ﬂﬂ.‘ pofife inlr au b ] |5
A NPTV PE. BT I TV L
Mocromem Joms Jwesmenm A p— ATy PETFAL. J}:mmull mone ::ﬁ;qnm:;
TOAERAE
eS| mmasenea | mEmAe, s
mE’El.',['.T]I'J'-l. Ilﬁ TN VCOAOITHER, RN BTG g
el ofpo g &
Bongdgpaw
O 0,01 g0 0,02 mam g 0, 00 000 (IRATHE 0,m4d
Cr 002 « 007 = 0 008 0 00s a.0l10 0.5
e« 0057 « 0,10 = nal3 0,014 0018 0,09
a 010 « 00 = 00X 00X 0,03 0,013
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CMCORRTREE IROGILNN 2

JI oo il 18e (PICTACIE el EEn

Moy g !.I-ll'.l.:}'i:ll'.'- MEE SV PEIYVAL.

hocooms sons areaeirm |:I|=:|:-.1J|.n11:mh A AV e Eufﬁﬁﬂl :g::mﬂ;

MELTIENL & EUEIMM DX ﬂ.l'lll:l.'.l1l'1.h LEITEI?.I'I.‘I'EHIEI-IJ_'I'I.'I

o | IR |
b obm g §
Cr. 0,20 000,50 @, 0,030 0,030 0,040 0,020
« 0,3 « 1.0 - 0,050 0,050 0,060 0,030
« 10 & 20 @ 0,060 0,060 0,08 0 (ki
a 20 « 50 - 0,10 0,10 0,13 (Rl
MoanGren

Or 001 o002 Erars. 0,004 0,006 0,003 0,002
(. 002 « 005 = 0,006 0,006 0,007 INLIE
« 005 « 0,10 = 0,009 0,00 0011 0,007
w 000 « 0N = ools 001G 0.0ls aalo
« O =05 = 0,024 0,02 003l 00le
a 0,30 = 1,0 ™ i,030 0,030 0,040 0,0
« 10 « 20 = 00,0440 0,040 0 060 0,030
« 20 =« 30 a 0,070 0,070 0,10 0,050

6.3 HMasmepenne MaccoBRX jqoneid o phpava 1 Monubena npoBo AT

IS KAK OO pACTEORE AHATHIHPYEMBIX ODPAI[0nE AHATOrHyHO MPOoe 1y -
pe, vEaxHHoid B 6.2, C 910 pelsw pacneisioT B [IA3MY PACTHODLI
MaccoBoil KoHlenTpaumu | MrfcM® npw apanuse craneit ¢ maccopoii
ponel sonpdpasma 1 moauGreda go 1,00 % # pacTBophl KOHEHTPATHH
100 mkrfes® npu apnandse craneil ¢ saccosoil gonell sonpbpama M
soaubena ot 100 g0 5.0 %.

B4, Tlocne Kax om0 HIMEPSHHA CHCTEMY MPOMBIBAICT PACTBLUTEHHEM
PACTROPA COMMAMOl kucnoTel {1:9).

7 OBPABOTEA PEIVILTATOR

7.1 Maccosyin aomo Bodpdpasa @ soandpeda s obpazpe X, %,
BEIHHCTA T Mo fopMyIe

' (1)
I: .'l':

m

rie O, — saccopasd 1onf Bolbppama M MoIHRGIeHa B PACTBOPE AHATHIM-
pyesMol npobe, %
M o= MACCA HABSCKH CTANH, copep#alancd B | oM pacTeopa, Mr.
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34 OKOHYATENLHBIH PESVIALTAT aHANH3A NPHHUMAINT cpeiHee apuijme-
THYECKOE JIBVX Napaiiel pHEIX ONMpepeaeHHi no 18vM HapecKaM aManmHiM-
PYEMOre odpaipE.

7.2 HopMEl TOUHOCTH W HOPMATHELL KOHTPOMH TOuHOCTH ONpepeie-
HHA MacCoOnBLIX qoaeid sonsbpasMa 1 Monubgena npuee;eHE B Tabau e 2.

7.3 ADCOMGTHBIE [JONVCKASMBIE PACXOHEHHA PeIviiLTaTOBR [Lapal-
NEARHEIX OTIPe;eNe HHH MPH JoBepUTEN LHON BepoaTHOCTH 0,95 He jom-
Hid NPeBLETE JOAYCKAEMBIE PACKORIEHHMA 18 COOTRETCTEYIOMIHY KOH-
HEHTPpAHH, npueeeHHbe B Tabaupe 2. [lpH noayyeHnH peayiapTaTon ©
PACKOX  EHHAMH Gonee JoNyCKaeMBIX AHAAHI CHeVeT MNOBTOPHTL, He-
MO EIVA HOBBIE HABECKH AHATMIMPYEMOTD 0Opaina. ECaH NpH MosTopHOM
AHAMHIE PACNOXIEHHE PEIVILTATOR NMApLeIsHEIX ONpeeleHud BHOBL
NPEeBLl[EaeT JonyeTHMee, obpase) DpaKyioT U 3aMeHHE 0T HOBEIM.
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