MEXTOCYJDAPCTUBEHHEB 1 CTAHIAPT

BPOH3BI ZKAPOITPOYHLIE

MeToanl onpeseienns THTAHA rocrt
23859.10—79

Bronze fire-resistance.
Methods for the determination of titanium

OKCTY 1709

TToctanosnennem I'ocyaapersennoro xomurera CCCP no eranaapram ot 16 oxrsabpa 1979 r. Ne 3937 cpok eBeaenust
YCTAHOBJIEH

¢ 01.01.81

Orpannuenye cpoka AeicTBHS cHATO no npoTokony Ne 5—94 Mexrocygapersennoro COBeTa no CramaaprH3anuM,
metTponornn u cepruukaman (MYC 11-12—94)

Hacrosamuii cTaHIapT yeTaHABINBAET (DOTOMETPHYCCKHIE METOIBI OINPEAc/ICHHAS THTAHA (IIPH MACCO-
poit none ot 0,02 1o 0,09 % u ot 0,5 Mo 2 %) B KAPOTPOUHKEIX METHEIX CITJIARAX.
(Mamenennag pemagnms, Mam. Ne 2).

1. OBIIVIE TPEBOBAHHA

1.1. Odbmme TpebopaHHd K MeTomy aHammsa —mo TI'OCT 25086—87 ¢ 1gonodHeHHEM IO
IOCT 23859.1—79, pasm. 1.
(M3venennas pegagumsa, Mam. Ne 2).

POTOMETPHIECKWI METO/I OTIPEAEAEHNAA TUTAHA C TIEPEKVMCBIO BOJIOPOJIA

MeToa oCHOBaH Ha 06paBOBElHIfII/I THTAHOM B CepHOKHCHOf/JI Cpclc C IICPCKHUCBK) BOIOPOIA KCIITO-
OPAHZKEBOTO KOMIDICKCA H U3MCPCHUH ONMTHYECKON TNIOTHOCTH TTOITYIEHHOTO pAaCTBODA.

2. AIITIAPATYPA, PEAKTUBBI 1 PACTBOPLI

DOTORNEKTPOKOIOPHMETP WIH CIeKTPOOTOMETP.

Kucnora asotHag mo TOCT 4461—77 u paszbasnerHas 1:1.

Kiicnora ceprag nmo I'OCT 4204—77, pazdapneHnad 1:1 u 1:4.

Kucnora comsrag o I'OCT 3118—77.

Kucnora oprodocdopras mo TOCT 6552—80, pazdasnennas 1:1.

(CMech KHCIIOT IS PACTBOPEHHS; CMEIIHMBAKOT OIWH O0BeM KOHIUCHTPHPOBAHHOM a30THOH KHCIOTHI
" TPY 00BeMa KOHIIEHTPHPOBAHHOW COMSTHOH KHCIIOTHI.

Ilepexnce Bogopoma (neprumpons) mo I'OCT 10929—76.

THTaH MeTanTHIecKHi ¢ cofiep:KaHueM He MeHee 99,5 % THTaHA.

Turan-kamui GTOPHCTHIN.

CTaHTapTHHIE PACTBOPEI TUTAHA.

PactBop A. 0,2 I METALIMIECKOTO TUTEHA PACTBOPSIOT P HarpesaHud B 100 cM3 cepHOH KUCIOTHL,
pazdapneHHo 1:4. 3atem Tipu KUMsTueHNH oKWCIAoT THTAH (IIT) mo Turana (IV), npudasIad Mo KamisMm
A30THYIO KHCIOTY, pa3baBiIcHHYIO 1:1, To odecuBeYdBaHuA pacTBopa. PacTBop KHIATAT 2—3 MHH, OXIaXK-
IAK0T, MEPEBOIAT B MEPHYIO KOOy BMECTHMOCTEIO 500 CM3, IOMMBAIOT 10 METKH BONOH M IEPEMEINNBAIOT.

CTaHIapTHHIA pacTBOp A MOXHO I'OTOBHTE TAKIKE M3 KAIHA-THTaHa (propucroro. g storo 1,0024 r
kamag-tutana (IV) (GTopHCTOTo BHTIAPHBAIOT B TNATHHOBOH Yammke ¢ 10 cM® cepHOH KHCTOTH, pa3taBicH-
Hoft 1:1, 70 BI&XHOTO ocTaTKa. ColepKHMOoe YAIIKH PACTBOPSIOT B 50 cM> cepHOIt KHCTOTH, pa3BaBIcHHOMH
1:4, pacTBOP MePeHOCST B MEPHYIO KOMOY BMecTHMocThio 500 cM?, mobasmsior 50 cM? cepHOI KHMCIOTH,
pa3bapieHHON 1:4, 1 pa3BaBIfIOT BOLOH 10 MeTKH. | cM® pactBopa A comepxut 0,0004 r THTaHA.

Hinanue opnupaasuoe Ilepeneyarka BoCHpemieHa
*

Hzoanue ¢ Hamenenusmu Ne 1, 2, vimeepucoennvimu ¢ wione 1985 e, mapme 1990 .

(HYC 9—85,7—90).
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PactBop B roTOBAT B IeHB NPUMEHEHHS: 25 cM3 pacTBopa A MOMEMIAIOT B MEPHYIO KONGY BMECTH-
MocTBIo 100 ¢M3, TOMHBAIOT D0 METKH BOIOH M MepeMelmBaior. 1 cm? pactsopa b comepxkur 0,0001 T
THTAHA.

Pazm. 2. (Mamenennas pemagmasa, Msm. Ne 1).

3. TPOBEAEHUE AHAJIIU3A

3.1. Hapecky OpoH3m Maccoif 0,5 r (Tipu Maccopoit gone Turana ot 0,02 mo 0,09 %) u 0,1 r (ipu
MaccoBoii goie THTana or 0,5 mo 2 %) noMemanT B cTakaH BMeCTHMOCTLIO 250 oy, npummparor 10 cm?
CMecH KHCIOT [T PacTBOPEHHST M PACTBOPSIOT TIPU HarpeBaHHM. 3areM HpHbasmstior 10 cM? cepHoil
KHCJIOTHI, pa30aBleHHOH 1:1, ¥ yHapHBaioT J0 HOSBIeHMS Oemoro gniMa cepHoil kucinorel. Ilocie
OXTIaKIEHNST 0CTATOK PACTBOPSIIOT B BOIE, TMEPEHOCST PACTBOP B MEPHYIO KOOy BMecTHMOcThio 100 M3,
npubasIAoT 5 cM? oprodocdopHoi KHCIOTH, 1 cM® IepeKHcH BOIOpOIA, TOMMBAIOT IO METKH BOIOH,
MECPEMEIITHBAIOT H H3MEPAIOT ONTHYCCKYIO INIOTHOCTE PACTBOPA Ha (DOTOIEKTPOKOIOpHMETpe IIpH 410 HM
B KIOBETE € TOJMIIHHOH MOTIOINAIOIIETro cI10g 1 cM. PacTBopoM cpaBHEHHS CIIYKHT PACTBOD AHATH3HPYEMOTO
CIUIaBa, IIPOBEICHHBIH 9epe3 BeCh X0 aHANHA34, HO Oc3 m0o0aBIcHU IICPCKUCH BOIOPOOA.

3.2. TlocTpoeAde rpaIyHpoOBOIHEIX rpadHKoB

3.2.1. IIpm MaccoBoii nome TuTana ot 0,02 no 0,09 %

B MepHEIe KOIOH BMecTHMOCTBIO TTo 100 1M mocmenoBatensHo Bnsator 0; 1,0; 2,0; 3,0; 4,0 1 5,0 cm?
CTAHIApPTHOIO pacTBopa b THTaHA, TOBABIAIOT MO 25 cM° CepHOI KUCIOTH, pa3daBleHHOM 1:4, Mo 5 oM
oprodocthopHOl KHCIOTH, 0 1 ¢M? ImepeKHcH BOIopofa, DOMUBAIOT 10 METKH BONOM, MepeMellnBalT 1
Jlanee IMOCTYNAIoT, KaK YKasaHo B IL. 3.1.

PactBOpOoM cpaBHEHHA CIYKHT PACTBOP, HE COMEKAIIHE THTAHA.

3.1.—3.2.1. (N3MeHenHas pemakuma, Mam. Ne 1, 2).

3.2.2. IIpm MaccoBoi jgome THTaHa oT 0,5 mo 2 %

B MepHBIe KOMOGH BMeCTHMOCTBIO Mo 100 cM? mocnemosarensHo nmoMemaior 0; 1,0; 2,0; 3,0; 4,0 u
5,0 cM® CTAaHIApPTHOTO pacTBOpa A THTaHA, HOGABISIOT MO 25 ¢M° CepHOIl KHCIOTH (1:4), mo 5 cM?
oprodochOpHOi KMCIOTH, 110 1 cM3 nepeKUcH BOIOPOa, JOJIUBAIT 10 METKU BOIOH, NepeMelluBaloT 1
Jlanee IMOCTYNAIoT, KaK YKasaHo B IL. 3.1.

PacTBOpOM CcpaBHEHHMS CIYKHT PACTBOP, HE COIMEKAITHI THTAHA.

TMpumeganne OprodocopHydo KHCTOTY 06ABIAOT B CIYYae TPUCYTCTBIS B OPOH3AX Kene3a AN MACKH-
posanns xenesa (III).

(Breaen ponommuTensno, Mam. Ne 2).

4. OBPABOTEKA PE3YJILTATOB

4.1. Maccopas nong tuTada (X) B MPOICHTAX BEYHUCIACTCH 110 HopMyIIe

y=m100
ity
Ioe M — Macca THTaHa, HafiJeHHAad 10 TPaTyHpoOBOTHOMY TpadhHKy, T;
m| — Maccd HABECKH, I.
4.2. PacxoxIeHHd pe3yibTaToB TpeX Napa/UIcILHEIX OIpeIeIcHHH He NOJCKHH IIPSBHINATE 3HAUCHHH
TOIYCKACMEIX PACXOKICHHH ¢ (d — MOKa3aTelb CXOOMMOCTH), BEMHCICHHARIX 0 (OpMyIaM:

d =0,0015 + 0,08X (wrz mrrepsana ot 0,02 1o 0,09 %);
d = 0,005+ 0,05X (g maTepBana ot 0,5 mo 2 %),

rme X — MaccoBad 0N THTAHA B CIUIaBe, %.

(M3venennas pegagumsa, Mam. Ne 2).

4.3, PacxokIeHHS PesyTbTATOB AHANH34, MOTYICHHBX B JBYX PASIHIHEX MAD0PATOPHSIX, HIH IBYX
PE3YILTATOB dHANM3A, HOJIYYCHHEX B OQHOMH J1a00paTopii, HO MIPH PA3IMYHBIX yellosusax (D — nokasarenb
BOCIIPOM3BOIHMOCTH) HE JIOJCKHEL IIPEBEIIATE 3SHAYCHHH, BEIYMCICHHRLX 110 (hOpPMyIIaM:

D=10,002 + 0,1X (mna uATeppana ot 0,02 1o 0,09 %);
D =10,007 + 0,07X (st uaTepBana ot 0,5 no 2 %),

roe X' — mMaccoBas I0JMd THTAHA B CILIdBC, %.
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4.4, KOHTpOI: TOYHOCTH PE3YILTATOB AHAIH3A IPOBOIAT II0 l'oCymapCTBEHHBIM CTaHIAPTHEIM
0f0pasaM KapolmpoIHHX (XPOMHCTHX) OPOH3 WIH METOIOM T0OABOK HIH COIOCTABICHHCM PE3YILTATOB,
MOTYIeHHBEIMH ATOMHO-a0COpOIIHOHHEIM METONOM B co0TBeTcTBHH ¢ I'OCT 25086—87.

4.3, 4.4. (Mamenennas pegaguoms, Mam. Ne 2).

QOTOMETPUMECKMIA METOJ, OIIPEAEIEHUS TUTAHA C JIUAHTUIINPUJIMETAHOM

MeTog ocHOBaH Ha 06}_)&30BHHI/II/I THTAHOM KOMIIIIEKCA C THAHTHUIIHPHWIMETAHOM, OKPAIICHHOIO B
30JI0THCTO-XECITEIHA OBCT, H H3MCPCHHHA ONTHYCCKOH TUDIOTHOCTH IOJIYYCHHOI'O pacTBODA.

5. AIITIAPATYPA, PEAKTUBBI 1 PACTBOPbI

DoT03NEKTPOKOIOPHMETP HIIH CIICKTPOOTOMETD.

Kucnora aszornas o I'OCT 4461—77.

Kucnora cepnasg no I'OCT 4204—77, pazoapneHnadg 1:1 u 1:4.

Kiucnora comgrag mo TOCT 3118—77.

Kucnora gropucropogopognag no I'OCT 10484—78.

Kucnora ackop6uHosast, pacteop 100 t/mmv>.

Ammuak sogabii mo I'OCT 3760—79 u pasbasineHHbIH 1:50.

Cepebpo azotHokucroe o TOCT 1277—75, pactsop 4 r/mm?.

AMMOHMI HagcepHoKucIui no FOCT 20478—75, pactsop 200 r/mMv?.

KBacIsl Kenezo-aMMoHniHEE 1o TV 6-09-5359—87, pactsop 50 r/mM?.

HuanTunupwiveran, pactsop 10 r/mm3: 10 r peaktusa pactBopsior B 200 cM? Bombl, mofaBigior
80 cM3 comaHOM KACIOTH (KOHIL.), pacTBOP OXIAXKIAIOT, IEPEHOCAT B MEPHYIO KONOY BMECTHMOCTERIO 1 M3,
IOMHBAIOT OO0 METKH BOIZOH H IEpPeMEIINBAIOT.

THTaH MeTaIHIecKHi ¢ cogep:kaHneM He MeHee 99,5 % TuraHa.

Turan-kamui GTOPHCTHIN.

CTaHIapTHEE PACTBOPH THTAHA A U b TOTOBAT, Kak yKasaHO B pasm. 2.

CTaHIaPTHEI pacTBop TUTaHA B: 5 cM? pacTBopa A NOMEWAT B MEPHYID KOJIGY BMECTUMOCTBIO
100 eM3, TOMMBAIOT 1O METKH BONOM M TIePEeMEIHBAIOT, TOTOBAT B IeHb MPHMeHEHHS.

1 em? pactsopa B comepxur 0,00002 1 THTAHA.

Pazm. 5. (Mamenennas pemagmasa, Mzm. Ne 2).

6. ITPOBEJAEHHUE AHAIU3A

6.1 Hapecky 6poH3H Maccoit 0,5 T MOMEeIIA0T B TMaTHHOBYIO HAllKy, TobaBmsmoT 15 cm? asoTHoi
KHCI0TH (1:1), 2 cM? GropHCTOBOIOPOIHOA KHCIOTH M PACTBOPSIOT NIPH HATPEBAHHMHI. 3aTeM JO0ABISTIOT
10 cm? cepro# KAcnoTe! (1:1) M pacTBOP BEIIAPHBAIOT 0 HAYa/1a BEIEICHHA OEI0T0 IBIMA CEPHOM KMCIOTEL
OcCTaToK OXIaXIAIOT, OMOJIACKHBAKT CTCHKH YalIKM BOIOH, DACTBODPAIOT, PACTBOP MEPEHOCAT B CTAKAH
BMecTUMOCTRIO 300 oM u pasbasirtior Bomoil mo 100 cv®. K pactBopy Zobapisior 2 cM® pacTBOpa
A30THOKMCTOTO cepebpa, 10 cM? pacTBopa HamCepHOKHCIOTO aMMOHWST M PACTBOpP KUIISITAT B TeUeHHE
30 MuH. PacTBop OXJIaXIaT, TOBAaBIAIOT 1 CM® pacTBOpa JKele30-aMMOHHHHEX KBAacIIOB, OCAKIAIOT
THIPOOKICH JKeae3a U THTAHA PACTBOPOM aMMHAaKa M PACTBOP BRIIEPKMBAIOT 1pu 50—60 °C 11 Koarymis-
oMK ocanka B TedeHHe 30 MHH. OCaZoK OTOHIBTPOBEIBAIOT HA (GHIBLTP CpeoHEl IUIOTHOCTH, CTAKAH H
0CalIOK IPOMHIBAKOT TOPAYMM PacTBOpoM aMMHuaka (1:50). Ocanok pacTsopsaioT B 20 cM? cepHOH KHCIOTH
(1:4) B cTakaH, B KOTOPOM TIPOBOIIIH OCAXKICHHE, (DUILTD IPOMEIBAIOT BOIOH H IOBTOPLIOT OCAKICHHC
THIPOOKHCH, (DIIETPOBAHHE, PACTBOPSHHE OCANKA H MPOMEBAHHAS (MHIETPA. PACTBOP ITEpeHOCAT B MEPHYIO
KOJI0Y BMeCTHMOCTRIO 100 CM3, TOMUBAIOT 1O METKH BOTOH M IMepeMellIHBaioT.

B 3aBHCHMOCTH OT MAaccoBOH TOMH TUTAHA OTBHPAIOT aTHKBOTHYIO TacTh pacTBopa — 20 em? (ot 0,02
1o 0,09 %) u 10 cm? (ot 0,5 10 2 %) B MepHYIO Konby BMecTHMocTEI0 100 cv? 1 yeraHapnupator pH=7—8
PACTBOPOM dMMMAKA 110 YHUBEPCAILHOH HHIMKATOPHOH OyMakke. 3areM HoGapisior 10 M3 comsHoi
KHCTIOTH, 2,5 ¢M° aCKOPGHHOBOI KHCIOTH, 25 ¢M® MTHAHTHIHPHIMETAHA, TOMUBAIOT 1O MeTKH BOIOH H
nepemMelnuBaioT. Yepes 40—50 MHH H3MEPLIOT ONTHYCCKYIO ITIOTHOCTE PACTBOPA HA (POTOIEKTPOKOIOPH-
METPE C CHHHMM CBETOMHABTPOM (kad] = 400 HM) WIH Ha chekTpochoToMeTpe TIpH 365 HM B KIOBETE C
TONMIIHON MOTIOMIAIETo ¢Iod 2 cM. B KauecTse pacTBopa cpaBHEHHS HCMONB3YVIOT PACTBOP KOHTPOIh-
HOTO OITEITA.

6.2. IlocTpoeHde rpaydpoBOYHBIX rpathuKoB

B MepHBle KOuBB BMecTHMOcThO o 100 cv3 nomewaror 0; 1,0; 2,0; 4,0; 6,0; 8,0 u 10,0 cm3
CTaHZapTHOro pacrsopa b turtana wm 0; 1,0; 2,0; 3,0; 4,0 1 5,0 cM? cTaHmaprHOro pacTBopa B THTaHa,
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N0BABIAIOT 110 10 cM3 COISTHOM KUCIOTH M Jaiee MOCTYIAIOT, KaK YKA3dHO B I1. 5.3.1. PacTBOpOM CpaBHEHUS
CIIYKHT PacTBOP, HE CONCPKAINMiA THTAHA.
Pazn. 6. (AsMeHennas penakmusa, Mzm. Ne 2).

7. OBPABOTKA PE3YJILTATOB

7.1. Maccoryo J0mi0 THTaHA (X) B MPOTIEHTAX BEYUCAIIOT TI0 (hopMye
my - 100

»

m

e 1 — Macca THTaHa, HaiineHHas 1o IpamylpoBOYHOMY I'padHKy, T;

M — Macca HABECKH TIPODHI, COOTBETCTBYIONIAS AMTHKBOTHOM MACTH PACTBOPA, T.

7.2. PacXoXIeHMs Pe3YILTATOR TPEX MAPATITETbHEX ONpeIeeHUI He TODKHE TIPEBHIIIATE SHAUSHTH
TOIYCKACMEIX PACXOKICHHH ¢ (d — MOKa3aTelb CXOOMMOCTH), BEMHCICHHARIX 0 (OpMyIaM:

d = 0,0015+ 0,08X (wrz mrTepsana ot 0,02 1o 0,09 %);
d = 0,005+ 0,05X (nng uaTepBana ot 0,510 2 %),

rae X — MaccoBag Mond THTAHA B cIilase, %.

7.3. PacxoxneHHsT Pe3yNbTATOR aHATH3a, TTOJTYUYEHHBIX B IBYX PATHIHBIX Ta00PATOPHSIX, WIH TRYX
PE3YARTATOB AHAMN3A, IOTYICHHEX B ONHOH 1a00paTOpHH, HO MPH PA3INYHEX VCIoBUSX () — MmoKasaTennb
CXOITAMOCTH), He JOCKHEL TIPEBHINATE 3HAYCHHWH, BEYHCICHHARIX TI0 (OpPMYyNaM:

D=10,002 + 0,1X (mna uATeppana ot 0,02 mo 0,09 %);
D = 10,007 + 0,07X (mna uaTepsana ot 0,5 1o 2 %),

roe X — MaccoBad OoNnd THTAHA B cIinaBse, %.

7.4. KOHTpOIbE TOYHOCTH PE3yILTATOB AHATH3A MPOoBOTAT Mo locymapcTBeHHEIM CTAHIAPTHEIM 00-
PAZIIAM KAPOTIPOTHHRIX (XPOMHWCTHIX) OPOH3 WM METOAOM MODABOK HIM COCTABIEHHEM pE3yNETATOB,
MOJIYYCHHBIX aTOMHO-a0COpPOIMOHHEM MTOZ0M B cooTBeTcTBHM ¢ I'OCT 25086—K7.

7.5. MeTon mpUMEHSICTCA TIPH Pa3HOIMACHSX B OIICHKE Ka49eCTBA XapOMPOYHEX OpPOH3.

Pazn. 7. (Bpeaen aonoannrenanno, Mam. Ne 2).
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