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MeTonn onpenesieHHst THTaARA (CT C3B 1549—79)
Aluminium casting and deformable alloys. BaameH

Methods for determination of titanium FOCT 11739.20—78

Hocranosaennem Tocynapcrsennoro komutera CCCP no cranpapram or 6 wioas
1982 r. M 2603 cpok BBeeHHS YCTAHOBAEH

¢ 01.07.83

Nocranosaennem Ioccranpapra CCCP or 03.12.87 Ne 4365 cpok AeficTBHS RpOAJEH

no 01.07.93

HecoGaonenne cranpapra npeciaeayercs mo 3aKOHY

Hacrosinit cranmnapt ycraHasinBaer (OTOMETpUYECKHE METOXBI
onpejeJenns THTaHa (OpH MaccoBo#l noje turana ot 0,005 mo 0,5 %
u ot 0,01 go 0,7 %) aasa cniaBoB, HE COAEpXKAIUX BaHaAu#, UEPHH,
MOJH6eH, XpOoM,

Cranpapr nossoctsio coorseTctByer CT COB 1549—79.

1. OBIIUE TPEBOBAHMUSA

1.1. O6mue Ttpeb6oBanusas x MerToay aHaiuza — no 1OCT
25086—87.

2. ®OTOMETPUYECKHIA METOJ, ONPENEJEHHS TUTAHA
(OT 0,005 10 0,5 %)

21.CymHOoCTb METOJAA

AeToj OCHOBAH Ha PAaCTBOpElNil CIJIABAa B COJSIHON KHCAOTE MJIH
B pacTBope THAPOOKHCH HAaTpHA C fOCJAEAYIOUIHM BOCCTaHOBJIEHUEM
TPEXBaJIEHTHOrO KeJje3a H IATHIeBAJCHTHOTO BaHAAMs B CEPHOKHCIIOH
cpelle B NPHCYTCTBHH CyJbdaTa Me1H acKopGHHoBoft KHCIOTOH, obpa-
30BaHHYU OKpPaLIEHHOT0 KOMIJIEKCHOTO COE€JHHeHHs THTaHa ¢ JHaHTH-
MHPHJIMETAHOM M H3MEPEHHH OINTHYECKOA MJIOTHOCTH PacTBOpa MpH
aauHe Bonnsl 400 HM.

Usnanve oduumnanbHoe MepeneuaTka BOCNpeIieHa
*
Ilepeuadanue. Hoabpe 1989 2.
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22. Annmapartypa, peakTHUBbH H pacCTBOPH

CnexTpodoTOMeTp HIH (HOTO3JIEKTPOKOJOPHMETP.

Kuacnora conguas no [OCT 3118—77, nnotHocteio 1,19 r/cm3,
pasbasienHas 1:1 u 1:50.

Kucmora cepuast no F'OCT 4204—77, mjaotHocteio 1,84 r/cM3, pas-
Gasaennas 1:1, 1:6, 1:19 u 1 u. pacrBop.

Kucnora asornas no TOCT 4461—77, naorsoctsio 1,40 r/cmd,

Harpust rugpookucs no FOCT 4328—77, 20 % -Hblix pacTBOp.

Kucnora dgropucropogoponnas no FTOCT 10484—78, 40 % -Hutit pa-
CTBOD.

Bonmopona nepekucs no F'OCT 10929—76, 30 % -Hblit pacTBOp.

Kanui nupoceprokucanii  (KeS:0;) mo T'OCT 7172—76, Gessoa-
HBIA.

Menb ceprokuciasg 5-Bognass mo TOCT 4165—78, 5 %-Hbii pa-
CTBOD.

Kucinora ackop6unoBasi, 2 %-Hbli CBeXENPUTOTOBJIEHHBIA pacT-
BOD.
HuantnnupuiMerad, 5 % -Hblli pactBop B 1 H. pacTBope cepHoilt
KucAoTH. sl yCKOpeHHst pacTBOpeHHs pacTBop Harpesawor o 40—
50°C. dns crabuinsanud AMaHTHOIHPHJIMETaHa K pacTBopy ROGaBis-
10T 3—5 r ackop6HHOBOH KHCJIOTH. PacTBop XpaHAT B TEMHOM CO-
cyne.

Tutana asyokunch mo F'OCT 9808—84.

Turan MerasJHYecKHi.

CraniapTHbie pacTBOPH THTaHA.

PactBop A: 0,1670 r aByoKHcH THTaHa, NpeABapHTENbHO NPOKAJIEH-
Ho#t npu teMneparype 1000 °C B Teueune 30 MHH © OXJAXKAEHHOK B
3KCHKATOpe, CNJAaBJSIOT B MJaTHHOBOM THIJIe ¢ 5 r NHpocyAbdara
Kanua. OXJaXJeHHB THreJb C OJIABOM MNOMEWAIOT B CTaKaH BMecC-
tumocTbio 400 cM®, pob6asisior 100 cM® pacrBopa cepHOl KHCJIOTH
(1:1) u pactBopslOT NAaB NpH HarpeBaHuW. THUrejlb NIPOMHLIBAIOT
npumepHo 60 cM® Boan M HarpeBalOT [0 HOJYyYeHHs NPO3PAUYHOro
pactBopa. PacTBop mnepeHOCAT B MepHYIO KOOy BMECTHMOCTBIO
1000 cm®, cogepxamyio 100 cm® pacrBopa cepnoit kKHcaoTe (1:1) u
nepememnBailor. [Tocse oxnaxkaeHust NOJNHBAIOT 0 METKH PacTBOPOM
cepaoH kucjotel (1:19) ¥ nepeMeIunBaOT HIH

0,1000 r THTaHa pacTBOPSIOT NpPH HarpeBaHHH B CTaKaHe BMECTH-
moctbio 600 cm® B 100 cM* pacTBopa cepHoit Kuciaorn (1:6). Ilo6as-
asot 1 cM® a30THOH KMCJIOTH M Hajee HarpeBsamiT J0 YAaJeHHS OKHC-
J0B asora. Ilocie oxJaXKAeHHusi NEPeHOCAT B MEPHYI0 KOOy BMecTH-
MocTeio 1000 cM®, coaepxamyio npuMepHo 200 cM?® pacTBopa CepHOH
KuC/IoTHl (1:1), HOMMBAIOT 1O METKH BOAON H NepEeMellHBAIoT.

1 cm® pacrBopa b comepxut 0,1 Mr TTaHa.

PacrBop B: 10 cm® pacrsopa A nepeHocaT B MepHYI0 KoJ6y BMec-
tuMocTbio 100 cm?, nobaBasior 10 cM® pacTBopa CepHOM KHCJIOTH
(1:1), 10MMBAIOT 10 METKH BOJOM H NEpPEMEIHBAIOT.
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1 cm® pacrsopa B copepxur 0,01 Mr TuTaHa.

23.lpoBenenne aHanusa

2.3.1. BapemuBalor HaBecky cniaBa Maccoi 0,5 r npu MaccoBoh
nose turana Mmenee 0,05 % wuau 0,25 r npu Maccosoit JHojde CBLE
0,05 %.

2.3.1.1. HaBecky cmiaBa NOMEUIAOT B CTaKaH BMECTHMOCTBHIO
250 cM® ¥ B 3aBHCHMOCTH OT Macchl npoOu pacTBopsloT B 10 uau
20 cM® pactBopa cosgHo# kHcaoThl (1:1), npubaBass no Kanasm
3 cm® pactBopa mepekucu BOHOpPOZa. Bo Bpems pacTBopeHus CTaxaH
HAaKpHBAlOT yacoBhiM cTekJoM. [locie pacTBopeHus npobu 330HTOK
NePeKHCH BOJAOPOAA YAANA0T KUNSYEHHEM, YAaCOBOE CTEKJIO M CTEHKH
CTAKaHOB NPOMBIBAIOT BOJOH, a PAaCTBOP YNAapHBAIOT A0 BhHINaJeHus
BJAXHHIX coseit. OcTaTok pacTBOPAIT B HeGOJABLIOM KOJHYECTBE ro-
psuYell BOABI.

2.3.1.2. TIpu maccoBoit none KpeMHusi He Gosee 2 % pacTBOpAIOT
CIJIaB B pacTBOpe THAPOOKHCH HaTpus. HaBecky cmiaBa B njacrMac-
COBOM CTaKaHe B 3aBMCHMOCTH OT BEJIHYHHLE HaBECKH pAacTBOPAIOT B
15 wan 10 cM® pacTBOpa THAPOOKHCH HAaTpHs, 1006aB/1ds HEOONLIIHMH
nopuusiMu 10 uau 15 cM® pactBopa nepekucu Bojopona. Bo Bpems
pacCTBOPeHHs CTaKaH HaKphiBAalOT Y4COBHM cTek/oM. Ilocie pacTBo-
PEHHs HaBeCKH H36BITOK MepEeKHCH BOROPOJA YAAJIAIOT KHISAYEHHEM B
Teuenne 10—15 MHH, a yacoBoe CTEKJIO M CTEHKH CTaKaHa OMNOJIACKH-
BalOT BOZOH. 3aTeM pacTBOp OXJaxjawnTr y foGasisior 20—30 cmd
pacrBopa cepHoli kucaorw (I1:1). PactBop ymapuBaloT 10 BJAXKHBIX
conefr. K ocraTky a06apasior npuMmepHo 100 cm® ropsueir BOAH M
ca1a60 HarpeBalot B TeueHne 20 MUH.

2.3.2. PacTBop, n0JYYEHHBI NOCAe KHCAOTHOrO W.IH LIEJOYHCOro pa-
CTBOPEHHs, QUAbTPYIOT uepe3 GHIBTP cpeAHed ILIOTHOCTH B CTaKaH
BMecTHMOCTbIO 250 cM3, comepxaiunit 4 cM® paciBopa cepHON KHCJIO-
it (1:1). Ocrarok nHa ¢uIAbTpe NPOMBIBAIOT OPAYHM PACTBOPOM CO-
JsHo# Kucaorh  (1:50), 3aTeM xo Hefirpaiusaunuu — ropsyeit Bonok.
®uabTpaT ynapuBaloT 10 obbema npuMepHo 40 cM®, PuiapTp ¢ ocan-
KOM NPOKaJHBAalOT B IIATHHOBOM THIJE NpH TeMIepaType NPHMEpHO
500°C, octaTok yBIaXHAOT 3—4 KallsiMu pacTBopa CepHOH KHCJO-
TtH (1:1) 1 3—4 xannaMn a30THOIT KHCJIOTHL 1 3aTe€M TIPHJIHBAIOT
2—5 cm® pacTBOpa (TOPHCTOBOAOPOAHOH KHCJOTH. Brinapusalor A0-
cyXa H NpoKaauBaioT THreab npu 600—700 °C. OctaTok CIIABAAIOT C
0,5—1 r nupocepHoKucaoro kanug. Ilnap B THrJe pacTBopsior B 5 cM3
pacTBopa cepHOH KHcxoThl (1:6), pacTBop NPHCOEAHHANOT K OCHOB-
HOMY (UJABTPATy, THrelb NPOMBIBAIOT PACTBOPOM CEPHOH KHCJIOTH
(1:6) B MPOMEIBHYIO XHJIKOCTh OPHCOGAHHSIOT K MepBOMy QHIBLTPATY.

O6benyHeHHHfi pacTBOp NMEPEHOCAT B MEPHYI0 KoJOy BMECTHMO-
crbio 100 cM?, noamBaloT A0 MeTKH Bojofi u nepememnBaior. OT6upa-
10T aJMKBOTHYIO yacTh aHAJH3HPYEeMOro pacTBopa H AOJIHMBAIOT pa-
cTBOp cepHo# KicaoTH (1:1) o6beMaMB cornacko Ta6a. 1.

2.3.3. PacTBOp KOHTPOJLHOTO oONHTa TroTOBST no nn. 2.3.1 n 2.3.2
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aHAJNOrHYHO  AHANH3HPYEMOMY  pacTBOpy, Ho 0e3  JoOaB/eHHA
CHJaBa.

2.3.4. lns mocTpoeHHs TIpafgydpoOBOYHOro rpa)Hka B BOCEMb Mep-
HHX K016 BMecTnMocThio 100 cM3 Kaxaas oTMepsior no 25 cM® pa-
CTBOpa cepro#i Kucaote (1:1) u 20; 4,0; 6,0; 80; 100; 120 u
14,0 cM® pacreopa B, uro coorsercrayer 0,02; 0,04; 0,06; 0,08; 0,10;
0,12 u 0,14 mr THTana. B BocbMyio Koa6y pacTBop THTaHa He A0GaB-
JISLIOT.

TaG6auma 1

Maccosast goas rutana, % 06““1‘,:3.‘:‘;;‘;’,“23;‘““ Oi:%;o%ﬁ:r(?o?:;)c'eg:?ﬁ
Or 0,005 o 0,01 Becb pactBop —
Ce. 0061 » 005 50 12,5

» 0,05 » 02 20 20,0

»02 » 05 10 225

2.3.5. PactBopsi B MepHbIX Kosfax BMecruMocThio 100 cm® pas-
6aBasoT Boxol mo 60—70 ¢M?, f0GaBAAIOT ABE KamJd pPacTeopa cep-
HOKHCJNOH Mead, 5 ¢cM® pacTBopa acKOpDOHHOBOH KHCJ/IOTH B 3aTeM
10 cM® pacrtBopa auanTHnHpHJAMeTaHa. Ilocie HoGaBieHHs Kaxkiaoro
peaKTiB8a pacTBOPHl NepeMELIHBAIOT, JOJHBAIOT A0 METKH BOXOA H
BHOBb NepeMemwHBaOT. ONTHYECKYIO NJIOTHOCTL PAaCTBOPOB H3MEPAIOT
4yeped | u npu pauHe Boaub 400 HM., PacTBopomM CpaBHEHHS CAYKHUT
BOA3.

[To mosyueHHBIM 3HAYEHHSAM ONTHUYECKHX IJIOTHOCTEH M H3BECTHBIM
CO/epIKAaHHEM THTAHA CTPOAT IPajyHPOBOUHHI rpadHK.

24 06paboTKa pe3ynbTaToB

2.4.1. MaccoByo pomo tutana (X) B npoueHrax BHIYHCASIOT NO
dopmyne

_ (my—my)-Vy
X— ——m—-llz_- . 100 y
rAe /M, — Macca THTaHa B AaJHKBOTHOM 4YacTH pacrBopa cCHaaBa,
HafileHHast MO rPajgyuPOBOYHOMY rpaduky, r;
m, — Macca THTaHa B PacTBOpEe KOHTPOJIBHOro onbiTa, HahaeH-
Has No rpafiyHpoOBOYHOMY rpadHKy, T;

Vi — obwnii 06'beM aHaJIH3HPYEMOTO PacTBOPA, CM3;
V, — o6beM alMKBOTHON uacTu pacTeopa, cM;
m — Macca HaBeCKH CIJIaBa, I.

2.4.2. A6comorHble AONyCKaeMble DAaCXOXAEHHS PE3yJbTaToB TPeX
napa/uJieIbHBIX ONpejesieHHH He NOJKHBl NpeBHIIATh 3HayeHHH, yKa-
3aHHb/X B TabJ. 2.
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Tabanna 2
Maccosast goasi rutaxa, % Am:og;ggg:&é?g,{ c;gzemue
Ot 0,005 a0 0,01 0,003
Cs. 0,01 » 0,05 0,005
» 0,05 » 04 0,01
»0,1 » 03 0,03
»03 » 05 0,05

3. POTOMETPHYECKHHA METOA ONPEXREJIEHUA TUTAHA
(0T 0,01 10 0,7 %)

31.CymHOCTb MeTOAA

MeTox OCHOBaH Ha DeaKUWH B3aHMOAEHCTBMS THTAHA C NEPEKHChbIO
BOAODPOZla B KHCJION cpelle, B pe3ysbraTe yero ofpasyercs mepeKucHoe
COE€AHHEHHE THTaHa JXeJatoro usera. Merops He MpHUMEHHM K ClJaBaM,
JIETHPOBAHHBEIM BaHaJgHeM, LePHEM, MOMHOIEHOM ¥ XPOMOM.

32.AnmapaTypa, peakTHBH H pPacTBODH

@OTO3IEKTPOKOTIOPHMETP CO BCEMH NPHHAAMEKHOCTAMH.

Kucaora cepnas no TOCT 4204—77, pas6aBnennas 1:3.

Kucnora coasings no T'OCT 3118—77, pas6aBaennas 1:1.

CMmech KHCa0T, coctosiiasa ua 10 uacrefi cepuo#t kucaorsl (1:3) H
OJHOH YacTH cossiHoi KucaoTer (1:1).

Kncaora asornas no F'OCT 4461—77.

Kucaora ¢ropucroBonopoatas no 'OCT 10484—78.

Bonopona nepekucs no TOCT 10929—76.

JByoxucs Tutana no FOCT 9808—84, x. u.

Ammnak sogubiit no FOCT 3760—79.

Kaauit nupocyabdar no FOCT 7172—76.

CranpapTHbi pacTBOp THTaHA: HaBeCcKy ABYOKHCH THTaHa MaccoH
0,1663 r cnnasasor B dappoposom Turse ¢ 20-KpaTHBIM  KOJHYECT-
BoM mupocyabtara. [1nas pacrsopsiior 6e3 HarpeBaHHs, a 3aTeM NpH
parpepannu B 150 cM® cepHo#i kucaors  (1:3). PactBop oxaaxpaor,
nepesuBaloT B MepHYI0 K0J6y BMmecTHMocTbio 1000 cM3, poawBaior
BOAOM 0 METKY U TILATENbHO NEPEMEILHBAIOT.

1 t™M® mosnyuennoro pactBopa comepxur 1-10~* r Turana.

YcTanaBaMBalOT THTP PACTBOpPA THTaHA: B TpH KOJOH oT6BpPalOT
no 50 cM® NpHroTOBJIEHHOrO pacTBOpa, HArpeBaloT PacTBOp A0 KHhe-
HHS ¥ OCaX<JalOT THTAH pacTBOpoM aMMHaka. Ocaaky OpTOTHTaHOBOH
KHCJIOTHI AI0T OTCTOAThCA B TeueHHe 30 muH npu 60—70 °C, orduabr-
POBLIBAIOT €ro, NPOMBIBAIOT Ha (HIAbTpe TPH-YETHIpe Pasa ropsuen BO-
oM, GHILTP C OCAJAKOM NOMEIIAIOT B NJATHHOBBIH THIENb, CKUTAIOT
H npoxaausaT npu 1200—1250 °C.
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THTp CTaHAAapTHOrO pacTBopa THTaHa B TI/cM® BHuNC/gOT N0

dbopmyie
70,5995
T= 50 ’
rae M — Macca IPOKaJIeHHOH JBYOKHCH THTaHa, T;
0,5995 — koadduuEeHT nepecyera JBYOKHCH THTaHA Ha THTaH;

50 — aJMKBOTHAs yacTh CTAHAAapTHOTO PacTBOpa THTaHa, cMS.

33.[IpoBenenne aHanausa

HaBecky cnraBa Maccofi 1 r moMelialoT B KOHHYECKYI K00y BMe-
cruMocThio 250 cm®, mpuauBator 50 cM® cMecH KHCJOT M PacTBOPSIOT
Ipu yMepeHHOM HarpeBaHuH. [locjie pacTBOpeHHMs! TOTYac XKe OT(PHILT-
POBHBAIOT HEpacTBOPUBLIMECS MeAb M KPEMHHH, OCafloOK Ha (HAbTPE
NPOMHIBAIOT NATL-IIECTh Pa3 ropsdyed BOAOH, MOAKUCAEHHOH CcepHOH
KHCJIOTOH, cobupasi puabTpPaT U INPOMBIBHbIE BOJH B MEPHYI K0J0y
BMecTHMOCThI0 100 cm® mpu MaccoBoi JoJe tTHtaHa go 0,2 9% n BMe-
cruMocThio 250 cM® npu MaccoBofi jposie THTaHa cBhie 0,2 %.

PacrBop B Kosbe oxsaxpalor, 1o6aBasioT 3—5 Kaneab NepekHCH
BOAOPOJA, AOJIBAIOT BOJOH O METKHM H NepeMelnBaioT. ONTHUECKYIO
IVIOTHOCTb TOJNYYEHHOI'O OKPaIIeHHOro pacTBOpa M3MepsloT Ha (oTo-
KOJIODHMETPe C CHHHM CBETO(QHJILTPOM C MAKCHMyYMOM NpPONYCKaHHA
Jyyed IAMHOH BOJHEI A=458 HM B KIOBETe C TOJIIHHOHX ca0s 50 MM.

PactBopoM cpaBHEHHS CJOYXKHT DacTBOP OJHOBPEMEHHO MpPOBEREH-
HOro KOHTPOJIbHOTO OIBITa CO BCEMH NDHUMEHSIOIMMHCS DEAaKTHBaMH.

3.3.1. Ilpn maccoBoit mose kpemHusi Gosee 2 % ocanox nocje pa-
CTBOpeHHSI cnyiaBa (HUJIBTPYIOT H NPOMEIBAIOT, NMOMEWAIOT (QUIALTP ¢
OCAJKOM B IJIATUHOBBIH THIeJb, 030JSI0T, MPOKaJUBAIOT, 3aTeM OTIro-
HAIOT KpeMHHii, o6paGaThiBasg 0cafloK a30THOH U ()TOPHCTOBOAOPOAHOM
gucxoramu. OctaTok mocje o6paGOTKH CIJIABASIOT B 2 r  MHPOCYab-
dara kanaus u BBILeJayuBaloT BOROH. ITosyueHHHIt pacTBOp mpHcoe-
JMHSIOT K OCHOBHOMY PacTBOPY M NEPEeBOAAT B MepHYlO Koaby nJs
JaJibHelero anaJjusa.

3.3.2. lna onpeneneHdss cCORepKaHHS THTAaHA CTPOAT HBa IPaAyH-
POBOUHHIX TpadHuKa:

IJs MaccoBoit mosu turaHa or 0,01 mo 0,1 % B MepHHe KoOAGH
sMectuMocThlio 100 cM® nmpuauBalOT M3 MHKPOOIOPETKH CTaBAapTHHIA
pacTBop THTaHa B KoJauyecTBe oT 1 mo 10 cm?® ¢ untepsajsom B 1 cm?®
H JlaJjiee MIPOBOAAT aHAJHK3, KaK yKa3aHo B 1. 3.3;

s MaccoBo# posu turana ot 0,1 1o 0,7 % B MepHbe KOAGH BMe-
CTHMOCTBIO 250 cM® MpPHIMBAOT M3 OIOpPeTKH CTaHAApPTHHA pacTBOP
THTana B KoauuecTse oT 10 mo 70 cm® ¢ uHTepsBaiom 10 cM® u panee
aHaJHu3 NMPOBOJAT Kak yKa3aHo B II. 3.3.

IMo moJiyueHHBIM NAHHBIM CTPOSAT CPaAyHPOBOYHBIE TpadHKu.

34. O6paboTka pe3syabTaros

3.4.1. MaccoByo [0JI0 THTaHa B NPOLEHTaxX HaXoAAT 0O TpajyH-
pOBOYHOMY rpadHKy.
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3.4.2. AGcomoTHblE NONYyCKaeMble PACXOXKAEHUA DE3YJbTAaTOB ABYX
[apaJJieNbHblX ONpe/ie/leHUA He JO/DKHB MPeBHINATh 3HAa4YeHHH, yKa-
3aHHLIX B TabJ. 3.

Tabauua 3
Maccomn gonn muxens, % | A I
Ot 0,01 no 0,05 0,003
Cs. 005 » 01 0,015
»01 » 03 0,03
»03 » 07 0,05
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