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Aluminium casting and wrought alloys.
Methods for determination o7 scandium

OKCTY 1709

Cpok aeicteug ¢ 01.07.9F
no 01.07.96

Hacrosmufi crangapr vcraHaBauBaer ¢oroMeTpuieckufi (npu
mMaccoBoll nonae ckanaus ot 0,02 go 2,0 %) u naamenno-QoToMerpuue-
cKufl (npm MaccoBofl aode cxauaug or 0,1 Ao 5,0%) Meroant omnpe-
ACJEHHSA CKAHAHI.

1. OGHIME TPEBOBAHUS

1.1. Obmue tpedoBanuss Kk MerogaM aHamuza— 1o I'OCT 25086 ¢
IOTOJHEHHEM. ' ‘

1.1.1. 3a pesyaprar aHaMHM3a NPUHHEMAIOT CPejHEe apHpMeTHYec-
KO€ Pe3yJbTaTOB ABYX NapaJljieIbHEIX ONpeeneHus.

i 2. POTOMETPUUECKHN METOJ, ONPEJEJEHUS CKAHUSA

21. CymHoCcTh MeTOLa

Meton ocHOBaH Ha pacTBOpeHMH NpoObl B COJSHOH KHcJoTe, o6pa-
3oBanuu npu pH 3,5—3,6 pasHoMeranbHOrO KOMILIEKCA CKaHgHi-MO-
aubaen-apcesaso IIl, okpamenHoro B CHHHH uBer, H (HOTOMETPHPO-
BaHUH NPH AJuHe BoJHBI 675 HM. OKpacka KOMINeKca yCTOHuHBa B Te-
HEHUE CYTOK.

AmomuHnii, xene30, UHHK, Marnui, JATHH ONpEJeIeHMI0 He Melld-
oT. BnMsune THTaHA W UNPKOHHS VCTPaHAIOT (POTOMETpHpOBaHUeM
yacTBOpa NpoOnl Ha (Bolle KOMISHCHPVIOMEHR a/MIKBOTHOH YaCTH HCIIBI-
[YeMOro pacTBQpa, B KOTOPYI NOMHMO BCEX PEAKTHBOB BBEAEH TPHJIOH
5. Ilpu maccomoii goqe vMexu Hotee 0,3 % ee mackupyior TiHOMOue-
SUHOK.

Iananue odmuuannHoe ' fepeneuarxa socnpeutena
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€. 2 TOCT 11739.256—90

22. Annmapartypa, PeaKTHBH H DPAaCTBODBH

CoekrpodoromMerp UIH GOTOJNEKTPOKOJOPHMETD.

pH-merp.

Kucaora consinag nmo T'OCT 3118, miaoraocreio 1,19 r/fem® u pa-
ctBopul 1 : 1, 1:4, 0,1 Mmosn/am3.

Kucaora asornas mo I'OCT 4461, maotHocthio 1,35—1,40 r/cm® u
pactBop 0,6 moab/am®,

Kucnora ykeycunas no I'OCT 61, nnorsocteio 1,05 r/cM® 1 pactBop
0,2 moan/am® mnotHocThio 1,00 r/cM3: 23 cM® yKCyCHOR KHCJIOTH ILIOT-
HoCThio 1,05 r/fcM® moMelnaoT B MEPHYIO KOJa6Y BMeCTHMOCThIO 200 cM?,
ILOJIMBAIOT BOLOH A0 METKH H [I€DEMeIlHBAIOT.

TwomoueBuna no I'OCT 6344, pacteop 100 r/ame.

Harpust ruapookucs no T'OCT 4328, pacrBope 2 u 0,1 Mosb/am®.

Hartpuit monu6aenoBokucasit mo 'OCT 10931, pactBop: 25 r Mmo-
JUOIEeHOBOKUCJIOTO HATPUsS. PACTBOPAOT B 75 cM® BOAM B (GUIBTPYIOT
yepe3 QUILTD cpeaned MmIoTHOcTH («Oesast JeHTa»).

Unpukatop MeTHMOBHIA opaHxkeBbH, pactBop 0,5 r/fam®: 0,05 r pe-
arenTa pactBopsioT B 100 cmM® BOAH H NepeMeIlUBaAIOT.

Apcenaso 11I, cBexenpuroToBiaeHuu#t pactsop 1 r/om®: 0,1 r pe-
areHra pacrsopsior B 100 cM® Boabl H QHIABTPYIOT uepe3 NJOTHhIH
QUABTP (KCHHAA JEHTa»).

Bydepuniii pacrsop pH 3,5: x 2000 cm® pacTBopa yKCyCcHOH KHCJIO-
T 0,2 Moaw/am® npusuBator 300 cm3 0,1 Moas/am® pacTBopa rHIPOK-
cunpa Hatpus. 3uavenue pH kourponupyior Ha pH-merpe.

Conb punarpueras stunenguamud — N, N, N/, N’-rerpaykcycHoi
xucyorsl 2-soauas (rpuson B) no F'OCT 10652, pactsop 0,1 Moab/am®.

Amomuunit no TOCT 11069 mapxku A999.

Craugunst okeng no MPTY 6—09—3066.

CranaaprTHEE PacTBOPH CKaHAUA

Pacrop A: 0,7669 r oxcuaa ckanaus pactsopaior B 30 cm? conm—xou
KHUCJIOTHl TIPH yMepeHHOM HarpeBaHHH. OxJaXIeHHMH pacTBOp Iepe-
BOASIT B MEPHYK Koa0y BmectuMocTbio 500 cm®, nosHBalOT BOAOH A0
METKH H lIePEMEUIHBAIOT.

I ¢m? pactBopa A comepxut 0,001 r ckanmus.

Pacrrop DB, ceexenpuroToBienuniii: 1 ¢cM® pacrBopa A nepeHocAT
B MepHYIO K06y BMecTHMocteio 100 cM®, moauBawot 0,1 moab/am® pa-
CTBOPOM COJISTHON KHCJAOTH 10 METKU H NepeMelIHBAIOT.

1 cM2 pactsopa B cogepxut 0,00001 r ckaHauUs.

23. [lpoBeneHue aHagausa

2.3.1. HaBecky npo6bn Maccofl cornacHo taba. 1 moMeniamoT B KO-
Hnueckyw Koualy BmecTHMocTbio 100 cM?®, MpHAHBAIOT OCTODPOXKHO
20 ¢M® pactBopa cossHOH KHcaoTH (1:1), HakpaiBaloT KoaAGy 4aco-
BHIM CTEKJOM HJIH BODOHKOH H yYMepeHHO HarpeBaloT IO DAaCTBODEHHS.
K pacrBopy Ro6aBisiioT 1Mo KamjasM a30THYIO KHCJIOTY (OPH HaJHYHH
B npoGe MeAH 10 ee pacTBOPeHHs), 3aTeM TPH Kalau B H3OHTOK, 006-
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TOCT 11739.25--90 C. 3

MBIBAIOT CTEHKH KOJOLI npubausurenbio 10 ¢cM?® BOAL H KHOSTIT B Te-
geHHe |—2 MuH.

OnnoBpeMeHHO B TeX Ke yCJHOBHsAX pacTBOpsioT 0,25 T aJOMHHMHSA.

Ta6auimal

, Macca HaBecKH O61beM aJHKBOTHOM
Maccosan aons ckaunns, % npobsr, r yacTH pacTBopa, cM¥
Or 0,02 no 0,1 BRaIOY. 0,5 5—2,5
Cs. 0,1 » 05 » 0,25 2,6—2,0
» 05 » 1,0 » 0,25 2,0—1,0
» 1,6 » 20 » 0,1 1,0—0,5

OxgaxkHeHHble PAcTBOPHl MEPEBOAST B MePHbie KOJNOH BMECTHMO-
cteio 100 ¢M3, 10OHBAIOT BOJOH 10O METKH H NEPEeMElHBAIOT.

2.3.2. [Ipe anuKBOTHBIE YaCTH PACTBOPA H3 MEPHOH KOJOB BMECTH-
mocteio 100 cM® corsacHo taba. 1 mepeHocsit B jBe MepHblE KOJIOBI
BMECTUMOCTBIO 10 50 cM® (npy HaJWUHK B MpoGe MeAH NPHAHBAIOT K
KaXJA0H aJHKBOTHOH yacTh Mo 3 cM® pacTBopa THOMOYEBHHH H BBLAEP-
JKHBAIOT O MHMH), NPHJAHBAT 15 ¢M® pacTBOpa a30THOH KHCJ/IOTH,
10 cm® pactBopa MONHGAEHOBOKHC/IONO HATPHA, | KAIO HHAMKATOpa
METHJIOBOrO0 OPAHIKEBOro, HeATPaU3YyIOT cOMsAHOH KHcJoToR 1:4 mo
OpPaHXKeBO-PO30BOTO OKDAUIHBAHHA, B CJyuae NMEPEeLO3MPOBKH KHCJAOTHI
HpPH HOSBJIEHHH SIPKOH MaJIHHOBOH OKPacKH K0OaBJSIOT MO KamjisiM pa-
CTBOD THAPOKCH/AA HATPHs 2 MOJb/IM® A0 OpaHXKEBO-PO30BOH OKPaCKH,
npu stom pH pactBopa pasen 3,5—3,6. K pacrBopy npuausatoor 2 cm3
pacrBopa apcenaso III, noauBalor 6ydepusim pacrBopom ¢ pH 3,5 o
METKH ¥ HepeMEeLIHBAOT.

2.3.3. OnTHYecKylo TJOTHOCTH PacTBOPa H3MepAOT yepes 15 MuE
IPH AJHHE BOJHE 675 HM B KioBeTe ¢ TOJIHHOA cjosi 10 MM. PacTso-
POM CpaBHEHHS CJYXHT BTOpas aJuKBOTHAs YacTb HCIBITYEMOro pa-
CTBODPA, B KOTOPYIO, TOMHMO BCEX peareHToB, nepex Ao0aBieHHeM apce-
nazo III BBogsiT 1 cM® pactBopa Tpuaona b.

MaccoByio 1010 CKaHAHS PaCCUMTHIBAIOT [0 TPajyHPOBOYHOMY
rpauky.

2.3.4. Hocrpoenue epadyuposounozo epadura

B naTe H3 lwectn MepHBIX K06 BMecTHMOCThIo mo 50 cM® oTMe-
psior 0,5; 1,0; 1,5; 2,0; 2,5 c¢M® cranmaptHoro pacTtBopa B, uTo cooT-
sBercrByer (,000005; 0,00001; 0,000015; 0,00002; 0,000025 r cxanmus.
Bo Bce koa0b m06aBASIOT COOTBETCTBYIOULYIO aJHKBOTHYIO 4acTh pa-
CTBOpAa AJIOMHHHS H jAaJjee JOCTYNaloT Tak, KaK ykaszaHo B mim 2.3.2
H 2.3.3, 3a HCKJIOUEHHEM TOTO, YTO NPH H3MEPEHHH ONTHYECKOH IJIOT-
HOCTH pPAacTBOPOM CPaBHEHHS CJYXKHT PacTBOp, COAEPKaIHHA Bce pea-
TeHTH, KPOMe CTAHAAPTHOTO pPacTBOPA CKAHIHSI.
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[To moayyeHHBIM 3HAYEHHSM ONTHYECKOH NJOTHOCTH PacTBOPOB . H
COOTBETCTBYIOULIM HM MaccaM CKaHIUs CTPOAT IPaaiyHpOBOUHHIA rpa-
DK,

24. Ob6paboTrKa pPe3vabTaios

2.4.1. MaccoByio 1010 ckaeaus (X) B IpPOLEHTAax BHUIC/IAT MO
popMvIe ‘

-100, (1)
NLL
T1e m -—Macca .CKaHausg B pacTBope npolHl, HaliieHHas Ho rpajiyHpo-
BOUHOMY rpadHKy, T;

m; — Macca HaBecKH Npolbl B a.THKBOTHOH UacTH pacTBopa, T.

242, PacxoxaeHus pe3yabTaToB HE AOJMKHH IIpeBHINATh 3HAye-
#11i, NpuBeeHHpIX B Taba. 2.

Tabauua 2

AdcoaTHoR nonyékaemoc pacxoxaenue, Y%
Maccosas poas crasgnd, pPe3YALTATOB napai-
1ebHBX onpegedenuil] PC3YALTATOB aHaiusa
Q1 0,020 10 0,050 BKJ/t0Y. 0,008 0,010
C=. 0,050 » 0,100 » 0,015 . 0,020
> 0,10 » 0,25 » 0,02 ‘ 0,03
0,25 » 0,50 » 0,04 0,06
050 » 1,00 » 0,06 0,08
s 1,00 » 2,00 > 0,12 0,15 -
> 200 » 5,00 » 0,20 0,25

3, MAAMEHHO-®OTOMETPHYECKH ¥ METOH ONPEJEJEHMA CKAHI].Plﬂ.

3.i. CyImHOCThL METOA&

MeTo1 OCHOBAH Ha PacTBOPEHHH NPOOBI B COJSHOH KHCJAOTE H MO-
CIEAVIOU{eM U3MEPEHHM MUHTEHCHBHOCTH H3JYYeHHUs CKaHAHUs HDH AJH-
#Ze Bo.ubl 607,3 HM B I1aMeHH aUeTHICH-3aKUCh A30Ta.

3.2. AnnapaTypa, peaxTHEBB M pPacCTBODH

QoToMeTp IJTaAMEHHBIH WAH CHeKTPodOTOMETP aTOMHO- abcopOuu-
OHHBI, paboTaomuil B pexKUMe 3MUCCHUH,

Anerunen mo FOCT 5457, ounmennslii cepHOl KUCAOTOH.

3arHch a30Ta MeTHIHHCKAA.

Kucora consnasn no TOCT 3118, naotroctsio 1,19 r/eM® u paCTBop
L

Kucaora azotuas no FOCT 4461, maorsocThio 1,35—1,40 r/eM3.

Ammouudt xaopucrsiit no 'OCT 3773, pacrsop 100 r/am3.

Hukens xaopucteiit mo TOCT 4038, pacrsop 2 r/ams.

Amomunnit o TOCT 11069 mapxu A999. u
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Pacrsop amomunns 50 r/am®: 25 © aqi0MIUHHA IOMEIIAIOT B CTAKAH
amectumocTbio 600 cM?, npuausaior 400 cM® pacTBOpa CONSHON KHCJIO-
Tbl U PAacTBOPSIOT IPH HArpeBaHHH, Ko6GaBasis 1 cM® pacTBOpa XJA0Op-
CTOrO HHKeJsl. PacTBOp 0XJ/1aXK1al0T, IePEBOAST B MEPHYIO KOOy BMe-
<TiMocTbio 500 cM3, ZOMHBAIOT BOAOH A0 METKH M NEPEMEUIHBAIOT.

Ckapgust okeug o MPTY 6—09—3066. .

CranpapTHslfi pacTBOp CKaHAUsi — pacTBOp A mo m. 2.2.

1 cm® pactBopa A coxepxkur 0,001 r ckanpis.

33. llpoBenenune anaausa

3.3.1. Hasecky npo6e Maccoit 0,5 r mOMeIAanT B KOHHUECKYVIO KOJ-
5y BmectuMoctbio 100 cm®, mpumuBaior ocropoxHo 20 cM3 pacrBopa
“CO.TAHOH KHCJIOTHL, HAKPHIBAIOT KOJMOY YacCOBBIM CTEKJIOM HJH BOPOHKOI:
‘H YMEDEHHO HarpeBaloT A0 PACTBOPEHHS, K pacTBOpPY A06ABIAIOT MO
KaIlIiM a30THYIO KHCJIOTY (NIpHM HaJH4HH B mpobe Mequ A0 ee pacTBo-
‘penHst), 3 Kamiu B H3OBITOK, OGMBEIBAIOT CTEHKH KOJOBI NMPHOIH3UTEb-
Ho 10 cM® Boa®l M KHUIATAT B TedenHe 1—2 Mun. OxaaskIeHHBI 10
'KOMHATHO# TEMIIePAaTypsl pacTBOP MEPEBOASAT B MEPHYIO KOJIGY BMECTH-
mocTbio 100 ¢m3, noanBamT BOAOH 10 METKH M IepeMelIHBaloT.

Tabauuwa 3

O6bem anuksoTHOj |MAacCa HaB2CKU NP 06
uacTu pacrsopa, cM®| B 4IMKBOTHOI 4acTu
’ pacTsopa, t

Maccosas A0 CKaHAud, %

50 0,25
10 0.05

Or 0,1 no 0,5 BrAIOY.
5. 0,5 » 50 »

AJIHKBOTHYIO 4acTh PacTBOPa COIVIACHO Ta6s. 3 MepeHOCHT B Mep-
HYI0 KO0y BMecTHMOCTbIO 100 cM?, no6asasior 10 cM® pacTBOpa Xi0-
(PHCTOTO aMMOHHS, NOJHBAIT BOAOH N0 METKH H NEepeMeIIHBAIoT.

3.3.2. PacTBOp KOHTPOBHOTO ONBITA TOTOBAT cOraacHo m. 3.3.1, wc-
T101b3YS5l BMECTO HABECKH IIPOGHI HaBECKY AJTIOMHHHS.

3.3.3. Ilocrpoenue epadyuposounsix epapixos

3.3.3.1. Ilpn maccosoit noae ckanaust or 0,1 10 0,0% B cems mep-
HBIX KOG BMecTuMOCThIO 10 100 cm* momelnaior mo 5 cm® pacTBopz
ATIOMHUHHSA, B WIecTh u3 HUX oTMepsoT 0,25; 0,5; 1,0; 1,5; 2,0; 2,5 cM3
<CTaHnapTHoro pactsopa A, uto coorBercrasyer 0,00025; 0,0005: 0,001;
0.0015; 0,002; 0,0025 r ckanaus, 106aBAS0T 0 2 cM? pacTtBopa coas-
HOH KHCJIOTH, 1o 10 cM® pacTBopa X/JIOPHCTOrO aMMOHHS.

3.3.3.2. Tlpur MaccoBoit noae ckauausi or 0,5 xo 5,0% B ceMb Mep-
‘HBIX KOJO BMecTHMOCThIO 1o 100 cM3 nomemamor mo 1| cu? pacTBopa
aTIOMUHHS, B IIeCTh H3 HUX orMepsior 0,25; 0,5; 1,0; 1,5; 2,0; 2,5 cn’
<TaHAapTHOro pacrBopa A, uto coorserctByer 0,00025; 0,0005; 0,001;
0,0015; 0,002; 0,0025 r ckanmus, K0GABASIOT O 2 cM3 pacTBopa coJs-
HOH KHCJIOTH, 110 10 ¢M® pacTBOpa X/JIOPHCTOrO aMMOHHS.

3.3.3.3. Pactropnl B kos6ax-no mn. 3.3.3.1 u 3.3.3.2 noauBaior BO-
J0# 10 METKH H NEPEeMeUIHBAIOT.
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3.3.4. PacrBop npo6rl, pacTBOP KOHTPOJBHOTQ ONLITA H PacTBOPEF
JJISL TIOCTPOEHHSA TPAJAyHPOBOYHOTO rpadHKa PACHLLIAIT B NJaaMs ale-
THJEH-32KHCh a30Ta U M3MEPSI0T HHTEHCHBHOCTb H3JIYUEHHS] CKAHIUS
npH gJuHe Bogaxbl 607,3 HM.

ITo nonyyeHHBIM 3HAUYEHHSIM HHTEHCHBHOCTH H3JYYEHHS H COOTBET-
CTBYIOIIMM HM MAacCOBHM KOHLUEHTDaLMAM CKaHIMS CTPOSIT IPaiyHpoO-
BOUHBIHA rpaguk.

MaccoByio KOHIEHTPAUMIO CKAHAHS B pacTBope NMpolbl U B pPacTBO-
P& KOHTPOJBLHOTO ONBITA ONPEAENAIOT IO FPaiyHPOBOUHOMY TIpaduKy.

34. O6pa6orka pe3yJdbTaToB

3.4.1. MaccoByw 010 cKauaus (X;) B NPONEHTAX BHIYMCJASIOT [0
dopmyne

X, = _(“_ImCAK . 100, 2)
rae C,— MaccoBasl KOHUEHTPAlUA CKaHAUs B pacrBope npobul, Haf-
A€eHHas 1o rpaiyupoBodHOMY rpaduky, r/cm?;

C; — maccoBast KOHIEHTPALHUsi CKaHIUs B PAcTBOPE KOHTPOJBHO-
ro ONKTa, HalifleHHas N0 T[paayuMPOBOYHOMY rpaduKy,
r/cm?;

V — ob6nem pactBopa npobsl, cMm®;

m — Macca HaBecKH npobbl B aTHKBOTHOHM 4aCTH pacTBoOpa, I.

3.4.2, PacxoxzaeHnsi pe3yJbTaToOB He ,ElOJI}KHbI NpeBHIIAThL 3HAYE-
Hull, IpHBEIEHHEIX B Taby. 2.
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HHP®OPMALLUOHHDBIE JAHHBIE

. PABPABOTAH 1 BHECEH MununcrepctBoM aBHAUMOHHOH npo-
mbimaeHHoctH CCCP

PA3PABOTYHUKH

B. I'. laBbinoB, A-p TexH. Hayk; B. A. MOWKHH, KaHA. TeXH. HayK;
I'. U. ®puaman, kaux. texu. Hayk; JI. A. Tenaxosa, B. A. Ocuno-
Ba, KaHJA. XHM. HayK

. YTBEP)KAEH U BBEAEH B JEMCTBUE MNocranopaenuem Io-
cyaapcrBeHHoro komutera CCCP no ynpaBjaeHdi0 KayectBOM Hpo-
AYKHMM M cTaHaapTam ot 28.06.90 Ne 1962

. NepuoanunocTs NpOBEpPKH — 5 JeT

4. BBEILLEH BNEPBDIE

. CCbIJIOYHDIE HOPMATHBHO-TEXHHUYECKHE JOKY-
MEHTbH!

Ob6oanauenue HTH, na O6o3nauchue HT I, Ha

KOTODPWI KaHa Cehliaka Homep nynkta KOTOPLil AaHd CCbiAKa Homep nynxra
roCT 61—75 2.2 I'OCT 6344—73 22
I'OCT 311877 22,32 I'OCT 10652-—73 2.2
rOCT 3773—76 3.2 I'OCT 10931—74 2.2
I'OCT 4038—79 3.2 rOCT 11069—74 22; 32
I'OCT 4328—77 22 Ir'OCT 25086—87 1.1
T'OCT 4461—77 22: 32 MPTY 6-—09—3066— 2.2, 32
TOCT 545775 3.2 —76
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