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TOCYAAPCTBEHHBIN CTAHIAPT COI0O3A CCP

MEIDb
MeTtoa CneKrpajJbHOIO aHAJIM3A N0 METALIMIECKUM
» . roCT
CTAHAAPTHBLIM 00pa3uaM ¢ ¢ororpadpuIecCKOn
PErHCTpaAllHEH CHEKTpa 9717.2—82

Copper. Method of spectral analysis of metal standart
specimens with photographic registration of spectrum

OKCTY 1709

Mara segenna 01.07.83

HacToguii cTadHaapT yCTaHABAMBAET METOI CNEKTPaJibHOIO aHalu-
33 110 META/LTHUYECKHUM CTaHhaapTHBIM obOpasuaMm (CO) ¢ dororpadunyec-
Kou peructpaurey criekrtpa B Meau o OCT 859.

MeTon OCHOBAH Ha BO30YXKIEHUMU CIIeKTPa METAJUIMYECKHUX 00pa3ies
OYTOBBIM pPaspsiioM IepeMeHHOTO MU INOCTOSIHHOIO TOKAa C IOCIEaAYIO-
Hien ero ¢gororpa@ruyuecKom perucrpanuei.

MeTton no3Bonsier onpeaesssTh CoJepXaHue IpuMeceil B MEJIM B UH-
TEPBAJIE MACCOBLIX IOJIEH:

OnpeaensicMblid 3ICMEHT Maccosag nomst, %

CypbMa 0,0005—0,06

5 $811115°7 0,0004—0,07
Marnuni 0,0003—0,007
OnoBo 0,0003-—0.,07
KpeMHMit 0,0005—0,007
Bucmyr 0,0001--0,01
Cepebpo 0,001 —0,005
Huxens 0,0005—-0,3
Keneso 0,0005—0,08
Mapranen 0,0001—0,01
CruHell 0,0004--0,06
XpOoM 0,002 —0,05
[TuHk 0,0007—0,06.

W3nanue odHumaisHoe Ilepenegarka BocHpelieHa
*
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C. 2TOCT 9717.2—82

MeTton xapakTepH3yeTcs OTHOCHUTEIBHBIM CTAHAAPTHBIM OTKJIOHEHUEM
S eIMHUYHOTO U3MEPEHHsl, MPUBEAECHHBIM B Tabi. 1.

Tadonuuma 1

3HaueHusa S I1g AUarasoHoB MACCOBBIX Aoselt, %
OnpenensieMbid L
3EMEHT 0,0001— 1 0,0003— 1 0,001— (9 003—0,01| 0,01—0,03 | 0,03—0,1 |Csoime 0,1
—0,0003 { —0,001 —0,003
CypbMa — 0,20 0,18 0,15 0,10 0,10 —
MBIUBIK — 0,20 0,17 0,15 0,10 0,10 —
Marumni — 0,15 0,12 0,10 — — —
On0B0 — 0,20 0,16 0,10 0,10 0,10 —
KpemHui — 0,25 0,25 0,20 — — —
BucMmyt 0.15 0,12 0,10 0,10 — — —
Cepebpo — — 0,10 0,10 — — —
Hukens — 0,20 0,15 0,10 0,10 0,10 —
Keneso — 0,15 0,12 0,10 0,10 0,10 —
Maprateu 0,15 0.10 0,10 0,10 - = —
CBHHel — 0,15 0,14 0,10 0,10 0,10 —
XpoM — — 0,15 0,15 0,10 0,10 —
[TuHK — 0,12 0.10 0,10 0.10 0,10 —

(M3menenHaa penakuua, Usm. Ne 2).

1. OBIIUE TPEBOBAHNA

1.1. Obmme TpebGoBaHUS K Metoay aHaim3a — 1o ['OCT 25086 u
[OCT 9717.1.

2. AITTTAPATYPA, MATEPHAJIBI 1 PACTBOPbBI

Chnexkrporpad co cpeaHed MAM OOJIBHION pa3peluaroiieid Crocooi-
HOCTBIO U (ororpadupoBaHUs yIbTPadPHUOIETOBOM 00JIaCTU CHEKTpa
(UCII-30, CTO-1 u gpyrux TUmnos).

MCcTOYHUK MOCTOSIHHOrO TOKa JUIS MUTAHMS Oyrd, oOecrieynBaloui
HanpsxeHue 200—400 B u cuny toka no 10 A.

KHictounuk nepemeHHoro toka (reHeparop I'9Y-1 co wiratuBoM tumna
IHIT-16, AI'-2 co mwratuBom tuna HIT-16, II'-2 co 1ITaTUBOM THIIA
IIT-9, UBC-21 u UBC-28).

Muxkpogoromerp MD2 nnu UPO-460.

Cnexrponpoexkrop I1C-18 wiu apyroro THmna.

IIpucnocobneHue Wi 3aTOYKU MENHBIX JIEKTPOJOB, CTAHOK MOJEIH
KII-35.
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Iroct 9717.2—82 C.3

(DoTtortacTUHKU crieKTporpadgpuyecKue.

MeTton (napa-metunamuHodeHoncyasdar) no 'OCT 25664,

['mapoxuHon (napaguokcu6enson) no 'OCT 19627.

Hatpuii cepuncroxkucaniii 0e3Bonubiii mo 'OCT 195.

Harpunt yraexucawiit 1o 1 OCT 83.

Kanuit 6pomucteiit no 'OCT 4160.

HaTtpuit Tmocynbpdar kpuctaripndeckuy no 1 OCT 244,

Kucnora vkcycHas o 'OCT 61.

Kucnora azorsasg no I'OCT 4461 pazoaBnenHast 1:10.

CHOUPT 3TWIOBLIH peKTH(PUKOBAHHLINA TexHHMYeCKUil 1o T'OCT 18300.
Pacxon crimpra Ha ogHo onpenenerHue 10 r.

CTaHaapTHbie 0Opaslibl COCTaBa MEAM IS CIIEKTPAJbHOIO aHa/IM3a.

IIposgBurenp Wit POTOIUIACTUHOK CNEKTPAJIbHBIX THIIOB 1, 2, «Muxk-
po» U DC roToBIAT CMELUMBAHUEM PAaBHbIX OOBEMOB pacTBOpoB 1 U 2 ne-
pel NpHUMEHEHUEM.

PactBop 1: 2,5 r meTona, 12 r rmapoxuHoHa U 100 r cepHUCTOKMCITIOro
HaTpHus pactBopsoT B S00—700 cMm? Boasl M JoAMBAIOT BOAOH 1o 1 oM.

Pacteop 2. 100 r yrinekKucaoro Hartpus U 7 I OpOMUCTOIO KajlMA pac-
TBOpPSAIOT B 500—700 cM® BOABI ¥ JOAUBAIOT BOAOM 110 1 AM’; nonyckaercs
IIPUMEHEHHUE M JAPYIUX KOHTPACTHBIX NPOSBUTENEH.

MDukcaxHbuld pacTBop: 300 r THocynbdaTa HATPUI, 25 T' CEPHUCTO-
KHUCJIOrO HAaTpyst U 8 CM’ YKCYCHOM KHMCAOTHI pacTBOPAIOT B 1 AM® TUCTHII-
JTMPOBAHHOM BOIBI, A011YCKAECTCH NPUMEHEHUE B NPYTUX PUKCAKHBIX pac-
TBOPOB.

JonyckaeTcsa rnpuMEHEHNUE NPYTOH anmnapaTrypbl, o00pyJIOBAHUSI U Ma-
TEPUAJIOB TIPHU YCJIO0BUM O00ECTIEYEHUSI METPOJOTHYECKHX XapaKTepUCTHUK

AHATU30B, HE XyXe IMPEeAYCMOTPEHHBLIX HACTOSLUIMM CTAHIAPTOM.
Boaa nuctunnuposadHag no F'OCT 6709.

(M3menennas penakums, M3m. Ne 1, 2).

3. 1IOATOTOBKA K AHAJIN3Y

3.1. Anaiu3upyembie NMpoObl M CTaHAAPTHLIE 0Opa3iibl FOTOBYUT B BUIE
CTEpXXHEH avaMeTpoM 7—8 MM, winHoi oT 30 go 60 MM 1O ABa CTEePXKHSA
OT KaXIoro aHaTU3UPYyEMOro odpasua. KoHUb! CTepXKHEU 3aTa4YMBAIOT HA
nojavcdepy UM yCeYEHHBIM KOHYC auamerpoM 1,5—1,7 MM, npoTpasiu-
BAIOT U1 OYUCTKU OT NMOBEPXHOCTHBIX 3arpsi3HeHUH B a30THOW KUCNOTE,
paszbasieHHOH 1:10, mpomMbIBalOT BOJAOM, CIIUPTOM M BBICYLIMBAOT.
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C. 4 TOCT 9717.2—82

Macca cTepXXHe, CrieKTpbl KOTOPbIX oTorpadupyioT Ha OaHOW (Po-
TOIUIACTUHKE, HE AOJIXKHA pa3nuyarecs donee yueM Ha 1 T.

JlonyckaeTcsa MU3rOTOBJIEHHE CTepXHeW VKA3aHHOro pa3Mepa U3
CTPYXKH, INOpOLIKa U Ap., NMyTeM CIIaBJeHUS IIpU TeMIiepaTrype
(12251+25)°C B rpapuToBBIX THUIJISIX HeoOxonuMoro mauamerpa. Croias
BBIIEPKUBAIOT B pacIUIaBJICHHOM COCTOSIHUU He Oosiee 1 MMH, 3areM

TUTTIA NMOMEUIAIOT B XOJIOAHYIO BOAY M OBICTPO OXJIAXOAIOT.
(N3menennas penakuusa, Mim. Ne 2).

4. IIPOBEAEHUE AHAJIN3A

4.1 [Ipody uinu CO 3aXMMAIOT B BEpXHEM M HUXXHEM 3aXKMMax LlTa-
THUBA.

Mexny KOHUAMHU DJEKTPOAOB, pa3ABHHYTBIMUA Ha 1,5—2,5 MM, 3a-
XUTaloT AYTrY NOCTOSSHHOIO WM IepeMeHHOro Toka cwioin 6—9 A. Ilpu
OfpeAcIeHUU COOEPXKaHUA cepedpa NMPUMEHSIOT AYTY IIEPEMEHHOIO TOKA
cuaou 4 A.

Mexa31eKTPOOHBIA MMPOMEXYTOK YCTAHABIMBAIOT IO IIAOJIOHY HIH
MHUKPOMETPUYECKHUM BUHTOM. JIMHY AyrH M 1IOJIOXKEHHE UCTOYHUKA Ha
ONTHYECKOH OCH KOHTPOJMUPYIOT C MOMOIIbI NMPOCKIIUMOHHON JTUH3bI U
3KpaHa, YCTAHOBJEHHBIX BHE y4YacTKa OT MCTOYHMWKA N0 1eau. Jdonyc-
KAaeTCsl TAKXKE MPUMEHSTH JIOOYI0O APYryl0 CUCTEMY OCBELLCHUS, KOTO-
pasi 06eCrneuyuBacT paBHOMEPHYIO HHTEHCHUBHOCTb JIMHUU B (POKAUTHHOM
[UIOCKOCTU IpHUOopa.

Crexkrpbl potorpadpmpyroT ¢ MOMOLIBIO criekTporpada ¢ KBaplLeBOH
ontukou cpeaded gucrnepcur tuna UCII-30 nam ¢ noMoubio nudpak-
iMoHHoro cnekrporpada tuna CT3-1 u ap. B 3aBuUcCMMoOCTH OT THNAa
criekrporpada muvpuHa wenn sapeupyercs or 4,007 go 0,015 mm.

C Leaplo 00ecnecyeHUss HOpMaJIbHON ONTUYECKOH IJIOTHOCTYA aHaJIH-
TUYECKUX JIMHUH U (POHA NOIMYCKACTCS NNPUMEHATb (POTOMIACTUHKHN pa3-
JJUYHOH YYBCTBHUTEJIBHOCTHU, OJHAKO, MUHHUMAJILHASI U3MEPSIEMas OINTH-
yeckas IJIOTHOCTh (POHA AOJKHA COCTABJISITH HE MeHee (,25.

BpeMs 3KCIO3UMUMUHM M PACCTOSSHUE OT UCTOYHUKA CBETa A0 LIENH
criektporpada 1moadoMpaioT B 3aBUCMMOCTH OT YYBCTBUTENHLHOCTH HC-
NoJjib3yeMbIX (OTOIJIACTUHOK, O0ecneunBasi HOPMANbHYIO IUIOTHOCTD
(pOHA HeMpepbIBHOIO CIIEKTPA. YBEJIMYEHHUE IUIOTHOCTH (POHA 3a CUET
ByaJi4d, 3aCBEYUBAHUS M T. II. HE JONYCKAETCH.

Bpemst nnpeaBapurenbHoro ooxura cocrapiasier 10—15 ¢. Bpems 3k-
CIIO3ULHUU — He MeHee 20 c.
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I'OCT 9717.2—82 C.5

s kaxnon npobsl unu CO dotorpadpypyloT He MeHee ABYX CITEK-
TPOrpaMM.

(M3menennas penakunsa, Mam. Ne 2).

4.2. ObpaboTKa POTOMIACTUHOK

[IposiBisoT QOTOMIACTUHKH B ITposSIBUTEJNIE, GHUKCUPYIOT B (PUKCAXK-
HOM pPacTBOpE, NMPOMBIBAIOT B IIPOTOYHOM BOIE YU BBICYILIMBAIOT.

5. OBPABOTKA PE3YJIBTATOB

>.1. Onrruyeckue IUIOTHOCTA aHAITUTUYECKMX JUHHUM Y JIMHUHM CpaBHE-
HUA B CIIEKTPOrpaMMax M3MEPSIOT ¢ TTIOMOLLUBI0O MHUKPOMOTOMETPA.

JIIMHBLI BOAH aHAJIMTHYECKMX JTUHHHU U JTHHUIT CpaBHEHUSA, a TAKXKE NU-
arla3OHBI MACCOBBIX A0JiIEM 2jIeMeHTOB M1t cnekrporpaga tumna UCII-30
NPUBEACHLI B TabI. 2, a1 audpakuMcoHHOro cnexkrporpadga tina CITHO-1
— B Tabn. 3.

Taodoaumua 2

JIHHA BOJIHLI
Onperensessitonewent | amamemmicerot | IO |\ s o, 5%
JHMHHUH, HM |
CypbMa 259,806 Don 0 0,001 — 0.01
CypbMa 261,230 ®on 1 0,01 — 0,06
MDbILIBAK 234 984 Pou 2 0,0006 — 0,01
MBbILUBSIK 286,045 O76)3 I | 0,01 — 0,07
Maruuii 277,983 Pou 1 0,001 — 0,007
Onoso 283,999 PoH 1 0,001 — 0,01
Onoso 281,352 Don 3 0,01 — 0,07
KpeMHUit 288,158 Oon 1 0,001 — 0,007
Bucmyr 306,772 PoH | (0,0005 — 0,01
Cepebpo 338,289 Mear 338,142 | 0.001 — 0,005
Hukens 305,082 o |} 0,001 — 0,06
Huxkens 282,129 Pon 1 0.06 — 0,3
XKeneso 296.690 Don 1 0,002 — 0,08
Xene3o 358,119 Don | (,0005 — 0,005
Maprauelnn 279,482 Do 1 0,0003 — 0,01
CBUHeL 283.307 ®oH 4 3,001 — 0,01
CBuHHEeL 287.332 PoH 5 0,01 — 0.06
Xpom 283,563 Pon 1 0,003 — 0,05
BV N30% 334,502 don 3 0,002 — 0.06
4—1255 13



C. 6 T'OCT 9717.2—82

[ITpuMedvanue. Pod | — MUHUMAIBHOE 3HAYCHHUE OTITHYECKOM TUIOT-
HOCTH POHAa, U3MEPSIeMOoe PHIOM C aHAJIMTHYECKOM JTUHUEH CO CTOPOHLI Dojsiee
KOPOTKMX BOIH.

Gon 0 — dor 259,715 um. Maxkcumyri Ha pacctodgHuM 0,09 MM OT JIMEHH
CypbMbI 259,606 HM B CTOPOHY KOPOTKMX BOJIH.

(DOH 2 — onTuyeckKast IJIOTHOCTL cnaboil MoneKyJIsipHo# JTMHNU 235,08 HM,
KOTOpasi NPy pacyeTax NPMHUMAETCA 33 TUIOTHOCTh (POHA.

DoH 3 — MUHMMAJIBHOE 3Hayerive ONTHYECKON TJIOTHOCTH (POHA, M3aMepsie-
MOC DSICM ¢ aHAUITMTUUECKOM JIMHMEN CO CTOPOHbI 00Jee [JUIMHHBIX BOJH.

Mol 4 — MakCUMMAIBHOC 3HaYeHME ONTUYEeCcKOH ITOTHOCTH doHa, U3Meps-
eMoe Ha paccrodauy (0,13 MM ot amHun ceunia 283,307 HM B CTOPOHY JIMHHBIX
BOJIH.

DoH 5 — MUHUMAJIBHOE 3HaUYeHHUE ONTHYCCKONM IIOTHOCTH hoRna, naMmepsie-
MOE MEXIY JUHMIMHU Mean 288,29 n 288,53 HM.

“3

Tadonwmira 3

T JIHHa BOJIBELI
OnpeaeiaeMbiil 01eMeHT ﬂiMHTH‘{ECKGﬁ ﬁigi:;;: E)ZHHFLH MaccoBast pons, %
JAMHHH, HM |
CypbMma 261,230 Do 1 0,01 — 0,06
CypbMa 259 806 Gon 2 0,0005— 0,006
Keneso 300,957 Do 1 0,004 — 0,01
Keneso 259,837 Do 1 (00,0005 — 0,006
CRUHEL 283,307 Pon 1 0.0004 — 0,002
CpuHell 287,332 Pon 3 0,002 — 0,06
Onoso 283,999 GOon 1 0,0003 — 0,005
Onoso 281,352 ®PoH 3 0.005 — 0,07
Mapraneu 260,569 Gdon 1 0.0001 — 0,01
M BIIBSIK 234 984 don 4 0,0004 — 0,005
MBILIBSK 286,045 oy 1 0,005 — 0,07
Hukensn 306,462 Qo | 0.0 — 0,06
Hukenn 305,082 Qon 1 0,0005— 0,01
Huken 282.129 GOon 1 0,06 — 0,3
BRucMyT 28G.797 ®Don | 0,001 — 0,01
Bucmvyr 306,772 Pon | 0,0001— 0,001
Maruuu 277,983 ®oH | 0,0003 — 0,007
sk 334,502 DoH 3 0,0007 — 0,01
iluHK 334,502 Mens 335447 | 0,01 — 0,06
KpeMHHUM 251,612 Mens 262.7 0.0005 — 0,007
Cepedpo 338,289 Menv 338,142 | 0,001 — 0,005
il p I eEeYdYdIHMHC. QDo | — MUHHUMAIPHOC 3HAUCHHE ONTHYECKOi]

TJIOTHOCTH (POHE, U3MCPACMOE PIAIOM C aHAMUTHYCCKOM JIMHUEN CO CTOPOHDI
bonece KOPOTKMX BOJIH.
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TOCT 9717.2—-82 C.7

PoH 2 — doH 259,715 HM.

PDoH 3 — MUHUMAJIbHOE 3HAYCHUE ONTUYECKOM ILIOTHOCTH (POHA, M3Mepse-
MO€ PAIOM C AaHAJIUTHYECKONU JMHUEH CO CTOPOHBI [JUIMHHBIX BOJIH.

PoH 4 — onTUMaNbHAS TUIOTHOCTh CJIa00M MOJEKYIAPHOM JHHHMM 235,08
HM, KOTopas Tipy pacyerax NMPpUHKUMAECTCS 3a [UJJOTHOCTh (POHA.

JlonyckaeTcss NNPUMEHEHUE NPYIHX AaHAIMTHYCCKHKX JIMHUKU U JIMHUMU
CPaBHEHMSA IIPU YCIOBUH, YTGC OHHM 00ECHEYMUBAIOT METPOJIOTHUECKHE
XapaKTEPUCTUKU U HMXHHUE I'PAHMIbl OMNpEAC/ISIEMBIX MACCOBBLIX HOJEU
3JIEMEHTOB, OTBEYAloLIUE TPEOOBAHUSIM HACTOSILUErO CTAHIAPTA.

['panynpoBoYHbBIE TpadUKHU CTPOSIT B KOOPAMHATAX:

I
lg—2t —1gC 58851 A S-1gC
I
!
In
e Iy OTHOCHUTEIbHAS! WHTEHCHBHOCTL JMHMHM OMNpPEAe/IIeMOro 3Je-

MEHTA U JIUHUM CpaBHEHUA ((POHA);

AS -— pa3HOCTb ONTUYECKUX IUVIOTHOCTEHN JIMHHHU ONPEacisseMOoro
EMEHTA U MTMHHUU CPABHEHMUS (ME/Ib);

C — Maccosas gons onpenendgemoro anemMeHra B CO.
OCHOBHOH METON I NMOCTPOECHUS rpadUKOB — METOMA «TPEX ITANO-
HOB»; ICGITyCKAEeTCHA NMMPHUMEHEHHE APYIUX METOJOB MOCTPOCHUS TpauKa,

HalIpUMeEP, METO TBEPAOTO IPaiyMPOBOYHOro rpapmMkKa, METOI KOHTPOJIb-
HOro 3TaJIOHA U T. ]I

MaccoBylo NOJII0 onpeneisieMblX CONECPXAaHUM 3A€MEHTOB HaXOMST

[

10 TPaJAyHPOBOYHOMY rpapHKy IO 3HAYEHUIO Ig I HaJIeHHOMY B Ta0d-

JIULE TIPWIOXEHHUSA 1Mo AS, BLIUMCIIEHHOM IO TpeM (IBYyM) CHIEKTPOIpPaMMaM.

5.2. 3a pe3ynbTaT aHajiM3a IIPUHUMAXT CpeaHee apudpMeThyeckoe
PE3YALTATOB ABYX HapaUIeIbHbIX ONIPEASICHUI, €CIIH PACXOXACHUE MEXIY
HUMH TIPH AOBEpUTEIbHON BEpOATHOCTH P = 10,95 He mnpeBbllIacT BEIU-
YUHBI, pAaCCYUTAHHOU 10 (HOpMyJIe

d, =2,77X -5,

roe X — cpegHee apudMETUYECKOE ABYX MapaLUie/ibHbIX onpeacnenui, %;

4* 15



C. 8 'OCT 9717.2—82

S — OTHOCUTEJIBHOE CTaHAapPTHOE OTKJIOHCHME.

Ecnu PAacXOXJICHUE NpPEBLIUAET ¢ , aHAHU3 MOBTOPSIOT M3 HOBBIX
HaBECOK TOM Xe IpoOwl. B ciydae HOBTOpHOI‘O PACXOXICHUA AHAIU3U-
PYIOT HOBYK ITpOOY.

5.1, 5.2. (MA3menennas penakumsa, M3m. Ne 2).

5.3. Bocnpou3BoaMMOCTh pe3YJILTATOB NIEPBUYHOIO U NIOBTOPHOTO aHa-
AV30B CYMTAIOT YIOBJIETBOPUTEILHOM, €CJIM PACXOXIECHUE Pe3yIbTaTOB
ABYX aHalM30B HE IIpeBHIIIAET BENMYMHBI, PACCUUTAHHOM 110 (popmye

D=141d,

5.4. KoHTpoab ToyHoctu pesyabraToB aHanmia no I'OCT 25086 no
CTAaHJApTHBLIM o0Opa3iaM coCTaBa MeJH HE pexXe OJHOrO pa3a B KBapTall.
5.3, 5.4. (BBexensi gonojuureivio, M3m. Ne 2).
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rocCt 9717.2—-82 C. 9
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