YIK 669.715 543.06 : 006.354 l'pynna B59

FrOCYAAPCTBEHHDBDH CTAHIAOAPT COK3A CCP

CIIJ1IABbl TUTAHOBDBIE
MeTtoabl onpenesenna Meau rocTt

Titanium alloys 19863.14—91

Methods for the defermination of copper

OKCTY 1709

Hata seeneuna 01.07.92

HacTosuiuit’ ctTavaapr ycTraHapauBaeT (pOTOMeTpHUECCKHH (IIpH Mac-
coBol goJge or 0,01 po 0,4% ) u aroMHO-abCOPOUUOHHEKIH (IPH Macco-
BoHu aoJie ot 0,01 ro 5,0% ) Meroan onpepeseHusd MeaH.

1. OBILHE TPEBOBAHMUA

1.1. O6mue TpeGoBanuss K meroaam aHaauza — no ['OCT 25086 c
AOTNOJHEHHEM.

1.1.1. 3a pesyqabTar aHaJjJH3a NOPUHUMAIOT CpefHee apudmeruye-
CKOC pPe3yJbTaTOB [ABVX HapaJsjesbHbIX ONpeaeJeHHI.

2. POTOMETPHUYECKUA METOH ONPEAEJEHUA MEAH

2.1, CymHocTpr MeTOL A

Merton OCHOBaAH Ha pacTBOpPeHUH HOPOOLI B CMECH COJIAHOH U OOpo-
(GTOpHCTOBOAOPOAHON KHCJIOT, oOpa3oBanuu npu pH 9 cuHero KoMm-
JEKCHOTO COeAHWHEeHUd MeAHd ¢ KYIPH30OHOM U H3MEepPEeHHH ONTHYECKOH
IIJIOTHOCTH pacTBopa IPH AJHHe BOJHBI 595 HM,

22. AnnmapaTtypa, peakKTUBH U PACTBOP b

CnexkTpodoToMeTp HAH (HOTO3JTEKTPOKOJOPUMETD.

Kucaora coassmag no I'OCT 3118 naorwocreio 1,19 r/ecm® m pac-
TBOP 2: 1.

Kucaora asoruas no ['OCT 4461 nunoruocteio [,35—1,40 r/cMm® u
pactBop 1: 1.

Kucaora ¢ropucrosoaopoaunasa no ['OCT 10484,

Kucmaora 6opuas no I'OCT 9656.

Kucnora 6opodropucrosomoposnas: K 280 cm3 GpTopHCTOBOAOPOA-
HO# KucsoThl npu Temneparype (104-2)°C nobasasiror nopuusmu 130 r

Hananve ouiHAIBHOE

Hacrosiuit craHpaprT He MOXeT OBITh NMOJNHOCTLIO MJAH HYACTHYHO BOCNPON3BEJEH,
THPaXHpPOBaH M pacnpocrpaned 6e3 paspemenuss Foccranpapra CCCP
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OOPHOK KHUCJOTH U NepeMeminBaioT. PacTBOp roToBAT U XpaHAT B IIO-

JIMSTUJIEHOBOH HOCYAe

Harpua rtuapookucs nmo T[OCT 4328, pacreopu 100 r/am°® #
0,5 MoJb/aM?

Ammonul JuMoHHOKHcabl 1o TY 6-09-01-768, pactsop 200 r/am>.

HMuaukatop HeldTpaJabHbll KpacHwld, pactBop 0,5 r/im?

bydepnbiit pactBop GopHokucaoro Hatpus, pH 9, 13,45 r Gophon
KHCJAOTH ITOVELIaloT B cTakKaH BMecTHMocTblo 500 cm®, npuiauBaior
3500 cm® BOABI M PACTBOPSIIOT NPU HarpeBaHuu PacTtBop oxuaxKJ1aioT
10 KOMHATHOH TeMmIlepaTyphl, NEpeBOJAAT B MEPHYIO KoJa0y BMECTH-
mocTbio 500 cm3, npususaor 65 cM® pacrBopa THAPOKCHAA HATPHUSA
0,5 MOJIb/AM®, AOJHUBAIOT BOJAOH A0 METKH ¥ IlepeMeulHBaloT

Coupt stugaossifi pektudukoBannbiili no FOCT 18300, pacirop 1 1

buc- (LuKJIOTeKCaHOH) -OKCANMHJAAHTHAPA30H  (kynpu3onw) no TV
6-09-14-1380, pactBop 5 r/am 0,25 r KynpusoHa nomMemaior B MEPHYIO
Konby BMectumocTblio 50 cM3, pacrBopsior B 40 cm® pactBopa 3ITHJIO-
BOTO CIUpPTaA, AOJHBAKT pPacTBOPOM CHHPTA A0 METKH H MNepeMellH-

BaIOT
Menp o 'OCT 859 mapku MO0

CraHjapTHbie PACTBOPHI MeAHU

PacrBop A 0,5 r meau nomelniamT B ctakad Bmectumocthio 100 cm?,
NpUIUBAOT 25 c¢M® pacTBOpa a30THOH KUCJAOTHL, PACTBOPSIOT cHAuasa
[Npd KOMHATHOH TeMheparype, 3aTeM HarpesaloT A0 IOJHOrM0 pacTBO-
PEHHs HAaBeCKU U KHUNATAT 2—3 MUH PacTBop OXJaXkAAKT 10 KOMHAT-
HOH TeMIlepaTyphl, IepeBOASAT B MepPHYIO KoJjl0y BMeCTHUMOCThHIO
1000 cm®, no/AuBaIOT BOAOH M0 METKH H IlepeMellHBaIoT

I cm® pacrBopa A coaepxur 0,0005 r mean

PactBop b 10 cm® pacrBopa A nepeHocsaT NHUINETKOH B MEPHYIO
Kosa6y BMectumoctbio 500 cm®, nosuBalOT BOJAOH JO METKH U nepeme-
imuBaT PactBop roroBst nepen ynorpebjeHHEM

I cm® pacrBopa b coupepxur 0,00001 r Mmeau

23 IlpoBenenue ananauisa

231 Hasecky npo6u corsacHo taba | moMemaioT B KOHHUECKVIO
kKoJa0y BMectrumocTbio 100 cm3, npunupapTr 30 cm® pacTBopa CONSTHOM
KHca0Thl, 1,5 cM?® 60podhTOPHCTOBOAOPOAHOH KHUCJOTHI H PacTBOPSIOT
NPpU YMEPEHHOM HAarpeBaHUH

Tatauma |

MaccoBag pons menu, 9% Macca Hapecku npo6ber r

il o bl

Ot 0,01 no 0,10 BkaIOu ‘ ]
Cs 010 » 020 » 0,5
» 025 » 040 » 0,25
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B pactBop n06aBasilOT N0 KamnJasM a30THYIO KHCJIOTY KO HCYE3HOBE-
HHs1 (HHOJIETOBOH OKpacKH, 3aTeM B HU3OHITOK 2—3 Kaljau, KUIOATAT 2—
3 MHH, OXJaxK/1al0T A0 KOMHATHOH TeMIepaTyphbl, NepeBoOAdAT B MEPHYIO
KoJs0y BMecTHMOCThio 250 cMm3, n0JIMBAIOT BOJAOH 0 METKH H Nepeme-
LLIHBAIOT.

2.3.2. AJTUKBOTHYVIO 4YacTb pacTBopa 5 CM® IGPEHOCST B MEPHYIO
K010y BMecTHMOcTbIO 50 cM®, mpHauBalOT 8 cM3 pacTBopa JHMOHHO-
KHCJIOTO aMMOHHA, J00aBJAIOT OAHY KalJK pacTBOpPa HEUIPAJLHOrO
KpacHoro 1 M3 OOpPeTKH MeAJeHHO, NPH NepeMCeHIIBAHHU IPHIAUBAIOT
pacTBOp ruapokcuga Harpus 100 r/aM?® 10 U3MEHEHUST OKPAaCKH WHIHKA-
Topa H3 KpacHoil B OJenHo-kKeJdTyio H 1 cM® pacTBopa THAPOKCHIA
Hatpud B H30bTCcK. IIpmauBaror 5 cm® OydepHOoro pacrtBopa ¢ pH 9,
] ¢cM3 pacTBOpa KynmpH30HA, AOJAHBAIOT BOAOH J0 MCTKHU M HepeMelly-
BAIOT.

2.3.3. OnTHYecKylo IJOTHOCTb pacTBOpa H3MepsloT yepe3 D MUH
f1DU AJUHE BOJHB 59D HM B KIOBeTe ¢ TOJILUHOH (DOTOMETPUPYEMOTO
¢10s1 90 MM. PacTBOpPOM CpPaBHEUHS CJAYXKUT BOJLA.

M3 onTHyecKoH MJOTHOCTH PacTBOPA NPOOLI BRIYUTAIOT ONTUUYECKVIO
HJIOTHOCTh PacTBOpPa KOHTPOJIBHOTO OIBITA, KOTOPBIH TOTOBAT IO
nn. 2.3.1 u 2.3.2 co BceMH peakTUBAMH, UCHOJb3YEeMbIMH B aHAaJH3eE.

MaccoByo 10410 MeAH PaCCUHUTBHIBAIOT N[O TPagyHPOBOUHOMY TIpa-
(hHKY.

2.3 4. Hocrpoerue epadyuposoyHozo epapuka

B ceMb 13 BOCbMH MepHBIX KOJO BMECTHMOCTLIO 1o 30 cM® oTMeps-
ior 0,2; 0,5; 1,0; 1,5; 2,0; 2,5; 3,0 cMm® cTraniapTtHoro pacrsopa b, urto
coorBerctByer  (,000002; 0,000005; 0,00001; 0,0000ib; 0,00002;
0,000025; 0,00003 r menun, npunuBaioT nMo 8—10 cMm® BoOAB U TPOI0J-

KawT 1no nn. 2.3.2 u 2.3.3. PacTBopoM CpaBHEHHs CAVKHT pPacTiBop,
B KOTOPBIX HE BBejleHA Melb.

[lo monyyeHHLIM 3HAYeHUSM ONTHYECKOH IIJIOTHOCTH pPacCTBOPOB H
COOTBETCTBYIOILIHM UM MaccaM MeLH CTPOAT TPAAYUPOBOUALIA rpaduk.

24. O6bpaborkKa pe3yJbTaTOB

2.4.1. Maccoyo goJio Mean (X) B MPOLEHTAX BLIYHCJAAT N0 Hop-
MyJie

X=—".100, (1)

TJe M — Macca Megd B pacTBope npoObl, HaWACHHAd [0 Fpaayupo-
BOUHOMY rpaduKy, T;
m; — Macca npobbl B aJUKBOTHOH YaCTHU pacTBopa, T.

2.4.2. PacxoxpeHnuss pe3yJbTaTOB He MOOJIKHBI IIpeBLIIIATL 3Haue-
HHUH, VKa3aHHBIX B TabJa. 2.
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Tabauma 2

AGcooTHOE AlonycKaeMoe pacxoxaeHue %

Maccosaa poas menu, % pPe3yJILTATOB NapanlebHbIX pe3yabTaTOB
onpegeneHu aHanusa
Or 0,010 no 0,C30 BKuarou 0,005 0,017
Cs 0C30 » 0,100 » 0,007 0,012
» 0,1C0 » 0,250 » 0015 0,025
» (0,250 » 0,400 » 0,025 0,035

3. ATOMHO-ABECOPBILHOHHBIA METOH ONPEAEJEHUA MEILH

31 CymuocTts MeTOAa

MeToa OCHOBAH HA pacTBOPEeHHH HPOOBI B COJIAHOH H GOPOPTOpPH-
CTOBOJAOPOAHON KHCJOTAaX K H3MepeHHW aToOMHOH abcopOuuH Meiu Npu
AJYHe BOJHH 324,8 HM B NMJaMeHH alleTHJIeH — BO3AYX

32 AnnapaTtTypa, peakKTUBB U pacTBODPH

CrnekipodoroMerp aToMHO-aOCOPOUHOHHBIM ¢ UCTOYHUKOM H3Jyude-
HHSA AJA MEeAH

Aueruaen no I'OCT 5457

Kucaora coasiiasa no OCT 3118 naornocreio 1,19 r/em®, pacrtso-
per 2 lul 1

Kucnora asornag no I'OCT 4461 naornoctsio 1,35— 1,40 r/em® u
pacteop 1 1.

Kucaora ¢propucrosogoposnas no 'OCT 10484

Kucsora 6opuasg no 'OCT 9656

Kucaora 6opodropucropogopontas K 280 cMm® (PTOPUCTOBOLOPOJK-
HOH KucjaoThl npu Temneparype (104-2)°C nobasasior nopuusamMu 1301
OOpHOM KHUCJOTH U nepeMelllUBalOT PacTBOp roToBAT U XPaHAT B IIO-
JHU3THJECHOBOH TOCYy/1e

Turan ry6uateii mo 'OCT 17746 mapku TI-100

PacTBOpbl THTAHA

Pactsop A, 20 r/aM3® 4 r THTaHa NOMEILAIOT B KOHUYECKYIO KOJOY
BMecTUMOCTbIO 250 cM3, nobasasitor 160 cM? pacTBOpa COAAHON KHCJIO-
Thl 2 1, 8 ¢cM® GOPOPTOPUCTOBOLOPOAHON KHUCJOTH U PACTBOPHAIOT TMPH
vMepeHHoM HarpeBanuu Ilocse pacTBopeHHs HaBecKH A00aBAdIOT
2 CM?® Q30THOH KHCJIOTHL H KHINATST PacTBOp B TedeHHe 1 viMH PactBop
OXJ1aXK1alT A0 KOMHATHOH TeMIlepaTypbl, IEPEHOCAT B MEPHVIO K0J0y
BMecTUMOCThIO 200 ¢M3, mOJUBAIOT BOAOH HO METKH U NepeMellHBaloT

Pacrteop b, 10 r/amM® 1 r Turana noMemarT B KOHHYECKYIO hoJ Oy
BMecTUMOCTBIO 200 cMm3, mobasusiotT 80 ¢cM? pacTBOpa COAAHOH KHCJIO-
rel 2 1, 4 cM® 60poTOPHCTOBOAOPOAHON KHCJAOTH H PacTBOPSIOT NPH
yMepeHHOM HarpeBanuu Ilocsne pacrBopeHUs HaBCChH ACOaBJAAOT
JBajluarb KaleJdb a30THOH KHCJOTHI H KUIATAT pacTBOp B TeueHUe
| mur PacTBop oXxJsaKgaloT 40 KOMHATHOH TeMIlepaTypbl, HepeHOCsT
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B MepHYI0 KoJ6y BMectuMocTbio 100 cM®, nosMBalT BOAOH 4O METKH

1 MepeMellyBaloT.
Meab no I'OCT 859 mapku MO.

CraHpgapTHbie PAacTBOPHL MelH
Pacrsop A. 1 r meau pacrBopsitoT B 20 cM® pacrBopa a30THOU KHC-

JIOTHl IIPH YyMEpPEHHOM HarpeBaHwu. PacTBOp 0xsaXJAawT A0 KOMHAT-
HOU TeMIepaTyphl, N€PEHOCIAT B MEPHYIO KOa6y BmecTuMocThio 1000 cM®,

JOJHUBAIOT BOJAOM A0 METKH U IepeMelluBaloT

I cm2 pactBopa A comepxut 0,001 r menu

Pactsop b: 10 c¢cM3 pacTBopa A mepeHOCAT B MepHYIO KOJOy Bvec-
TuMoctbio 100 cM?3, moauBaKOT BOAOH N0 METKH W NEepeMellUuBalorT

I ¢cm® pacrBopa b coaepxur 0,0001 r menu

33 IllpoBenpeHue a”Haau3sa
33 1. HaBecky npo0Obl maccou coraacHo tabna 3 nomelaroT B KO-

HUUecKyio KoJsby BMectuMmocTbio 100 cm?, nobasasiior 20 cm® pacrBopa
coJisiHOH KucJgoThl 2:1, 1 cm® 60podTOPUCTOBOAOPOIHONA KHCAOTH H
pacTBOPAIOT NPH yMepeHHOM HarpesBaHuu llocsae pactBopenuss npoOm
nob6asisiior 5—10 Kamneap a30THOH KHCJAOTHI M KUMSITAT PacTBOpP B Te-

gyegue 1 muH. PacTBop oxsaXaawT Q0 KOMHATHOH TeMIIEDAaTyphi, Te-
DEHOCSIT B MEPHYIO KOJIOy BMECTHMOCTBIO COrJlacHo Taba 3, aob6asJjs-

IOT PacTBOp coJMsiHOH KHcaoTel | : 1 cormacHo taba 3, A0AHBAIOT BOJAOH

A0 METKH U IepeMellHBAIT
Tadbauuwa 3

I Macca HABECKH BMecTdMocTh O0bem po0aBRasgseMoro
MaccoBas pgoas mead, Y% i mpo6El, T MepHO# KoaOHi, pacTBopa COJAHOH
’ cM3 KHCJAOTBE 1 1, cm3
Or 0,01 no 0,1 BKJIOY 0,5 100 2
Ce 0,1 » 50 » 0,25 250 5,

332 llpu maccosoin pone meau cBbie 1,0 1o 5,0% anaukBOTHYIO
JacTb pacrBopa, paBHyro 20 cM®, oT6UpAIOT B MEPHYIO KOJOY BMECTH-
MocTbio 100 cm®, poGaBusitoT 2 cM® pacTBopa COJAHOH KuUCJoThl 1 : 1,
JOJIUBAIOT BOAOH A0 METKU U lepeMelliuBalorT

333 PacTtBop KOHTPOABHOro omnbita roToBAT mo no 331, 332

334 Ilo¢rpoenue epadyuposournoeo epapura

334.1. Ilpu maccooir poae meau or 0,01 1o 0,1%

B mects MepHbIX Koa6 BMecTHMOCThbIO Mo 100 cM? mpu/jaHBaioT Mo
25 ¢M® pactBopa THTaHa A, B naATh U3 HUX orMepswor 0,5, 1,5, 3,0; 4,5;
6,0 cm® cranpapTHoro pactBopa b, uro coorBercrsyer 0,00005, 0,00015;
0,0003; 0,00045; 0,0006 r meau

3 3.4 2. Ilpu maccoBoit pose meau ceoite 0,1 o 1,09

B mects mepHBX K06 BMectuMmocTbio no 100 ¢M® nmpuauBaior no
10 ¢m® pacrBopa TuraHa B, B nate u3 HuX ormepswor 1,0; 2,5, 5,0; 7.5;
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10,0 cm® cTangaprHoro pacrBopa b, uto coorBercrnyetr 0,0001; 0,00025;
0,0005; 0,00075: 0,001 r menu.

3.3.4.3. Ilpu maccoso#t moae meaun caeimie 1,0 10 5,0%

B wects MepHbIXx KOoaO BMectuMocTbio nmo 100 cM?® npuauBaior no
2 cm?® pacrBopa turaHa b, B nate u3 nux ormepswor 2,0; 4,0; 6,0; 8,0;
10,0 cM® cranpmaprHoro pacrBopa b, uro coorsercrsyer 0,0002; 0,0004;
0,0006; 0,0008; 0,001 r menn.

3.3.4.4. K pactBopam B Koabax, NPUCOTOBJEHHbIM no ni. 3.3.4.1,
3.3.4.2, 3.3.4.3, nobapJisiior no 2 c¢cM® pactBopa COJSHON KucjaoTwl 1 : 1,
JOJIUBAIOT BOJAOU A0 METKH U NepeMelIHBaloT.

3.3.0. PacrBop npobbl, pacTBoOp KOHTPOJIBHOTO ONBITA H PaCTBOPH
AJs1 IIOCTPOCHUSA TPaJyHPOBOUYHOTO rpaduka pacnblIdOT B IJaMs aile-
THJIEH — BO31yX (OKUCJIUTEJbHOE) H H3MEpPSAIT aTOMHYIO abcopOlilHio
MeIU MPU AJUHe BOJHBI 324,8 HM.

[Io nonydeHHBIM 3HAUEHHSIM aTOMHBIX abcopOLHH I COOTBE1CTBYIO-
ITHM HM MAacCOBBIM KOHHEHTpaIUAM MeIU CTPOsAT IPalyypPOBOUYHBIH
rpaPUK B KOOpAMHATAX «3HaueHHe aTOMHOTro norJaouleHuss — Macco-
Basl KOHIEHTpalHusad MeadH, I/cMe».

MaccoByIO0 KOHUEHTPauul0 Medu B pacTtBope npolbl U B pacTBope
KOHTPOJILHOTO OIlbITa ONPEAeaA0T IO rPaiyHPOBOYHOMY Trpa@uky.

34. ObpaboTKa pe3yJbTaTOB

3.4.1. Maccosyo poaw Mexn (X,) B DOpOUEHTaAX BLIYHCJSIIOT MO

dbopmyae

X, = =)V 4o 2)

mn.

rae C,— MaccoBasi KOHUEHTpallusg MeAd B pacTBoOpe npoObl, HAHAeH-
Hasi 10 I'pajlyHpPoOBOYHOMY rpadHky, r/cme;
C, — MaccoBasi KOHIEHTpalHuss MeAd B PacTBOPe KOHTPOJILHOTO
ONbITA, HAHAEHHAs MO I'paAyHpPOBOYHOMY TpadHKy, r/cM?;
V — obbwem pactBopa npolm, cM3;
m — Macca HaBeCKH B pacTBope HpoObl HJIHU B COOTBETCTBYIOIECH
aJJUKBOTHOU 4YacTH pacTBopa npobH, T.

3.4.2. PacxoxaeHuss pe3yJbTAaTOB He JOJKHBLI NPEBHIIATh 3Haye-
HHUIH, VKasaHHukiXx B TabJ. 4.

Taoauma 4

AGCOMIOTHOE JAOoNycKaeMoe pacxoxaeHue, %

Maccosast moas menu, % pe3yNbTaTOB NapasleJbHBIX | pEe3YAbTAaTORB
olnpeneJeHHH aHaJlH3a
Or 0010 no 0,025 BKJaIOU. ~ 0,003 0,005
Cs. 0,025 » 0058) » 0.0)5 0,007
» 0,050 » 0,100 » 0,010 0,015
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[I1podoienue Tuoar 4

AOCONIOTHOEe AOOYCKaeMoe pacxoxpgedude, U

S —

Maccopass nons mend, % pe3yJbTaTOR NapaslelIbHBIX pe3yabTaToBs
olipenecHUN aHaJu3a
Cs. 0,100 mo 0,250 BKuOU. 0,015 0,020
» 0,250 » 0,500 » | 0,025 0,030
» 0,50 » 1,00 » 0,05 0,07
» 1,00 » 2,60 » 0,10 ‘1 0,15
» 250 » 500 » 0,15 0,20
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HHPOPMALHUOHHDBIE JAHHDIE

1. PASBPABOTAH U BHECEH MuHHnCTEpCTBOM aBHAUHMOHHOM INipo-
mbimigieHHocT CCCP

PABPABOTYUKH

B. I'. laBbiioB, 1-p TexH. HayK, B. A. MOINKHH, KaHI. TeXH. HayK;
I'' U. ®puaman, kaug. texH. Hayk, JI. A. Tenaxkosa; M. H. T'op-
J0Ba, KaHJ. XuM. HayK; Jl. B. Avronenko; O. Jl. Ckopckas, KaHz.

XHM. HayK

2. YTBEP)XJEH U BBEIEH B AEHCTBHE IlocraHosjieHHeM
FNocypapcrpeHHoro komurera CCCP no ynpasJjeHHIO KayeCTBOM

NPoAYyKUHH H cTaHaapram ot o 05.91 Ne 626
3. BBEAEH BIIEPBbIE

4. IlepHoAHYHOCTb NPOBEPKHU — O JieT

5. CCblJIOYHbIE HOPMATHUHBHO-TEXHHYECKHE JOKYMEH-
Thbl

O6o3Havenne [T/ i .
Ha KOTOPbLIH AaHa CCLIJIKA OMEp IIYHKTA

FOCT 859—78
roOCT 3118 -77
[OCT 4328—77
FOCT 4461—77
F'OCT 545775
['OCT 9656 —75
F'OCT 10484—78
[OCT 17746—79
'OCT 18300—87
[OCT 25086 —87
TY 6-09 14-1380—77
TY 6-09 01 768—89
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