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Magnesinm alloys, 3240.5—76

Methods for determimation of zirconium

MEC TTLI20.20
ORCTY 1704

Jara speaecans 01.01.78

Hacroquiuii cTalmqapT yeTaHARIMEIET THTPHMETPHUSCKIA MeTOO ONpeIeme i WHPKOHHA (TPH MACco-
podi moke pupeonsd ot 0,05 1o 1,3 %) o dorosmerpreeckiil METON ONpeIeIe M LHPEOHWE {TIPpH Maccopoil
moste uHpkoHag oT 0.00005 no 0,01 %)

1. OBIIHE TPEGOBAHHWA

1.1, Ofmue TpeGopaiMa K MeTolaM anannsa — no FOCT 32400,

2. TATPUMETPHYECKHA METO/ ONPEIENEHNUA COAEPEKAHHUSA LIMPKOHHA

2.1. CymuocTs METDIA

MeTon oCcHOBAH Ha PACTROPEHHN NpodE B COASHON KHCIOTE H THTPOBAHHH LHPEOHHE PACTREOMOM
IHHATPHEROH COOTH 3THNEHIHAMHHTETPaYKCYCHOH KHCIOTRL.

2.2. PeakTHBL] W 8 CTHORS

Kncnora conaman mo FOCT 3118, pasbapaennan 1:1 u 16, 2 M pacteop.

MoporcHIaMii comsnok ekl no FOCT 5436, 10 % -muil pacTmop.

Harpufi nupocepnokncanif no TY 6—09—35404.

Kewmenomonslil oparaensiil, 0,1 %-nuil pacteop, roToRAT ¥ xpadar mo NOCT 49191,

Kucnora deenvnapcononad, 1 5 -1l pacTeop,

Hnpromma (1Y) xopokHce, S3=B0IHaA (HHPEOHHT XI0PHC TR ).

Cravpaprinil pacTeop gupromms: 0,353 ¢ JnoprcToro uupkonina pacteopaior & 2 M pactrope cona-
HOl KHCIOTH W A0MHEAI0T O0EEM PEACTROPA JTON ¥e KneaoTol oo 100 cm”.

| e’ pACTROPA COMEPEHT | MI IHPKOHHA.

Jlns VCTAHOBEH THTRA PACTROPRA UMPKOHHA OTOHPAOT muneToil 10 cyM? pacTeopa B CTAKAH BMECTHMO-
eTeio 250 cu?, npuGannmor 20 cn®  coanmoil kuenors, pasGasgennoil 120, w 100 cv® pomw. Pactoop
HArPEBAKDT 10 KMMeHHa 1 nobanmnoT 15 ca’ denwmapeononoit kMoot PacToop ¢ DRNABIIM OCATKOM
KHTATAT 10 s, maberad SypHoro Kuneiida . DunLTpyioT gepes Apa GuIeTpa cpeqHail NNoTHOCTH M IPoML -
paT 3—6 pad ropAdeil ponoll. @UIETP ¢ OCADKOM  CVIIAT, CHKHAOT B npokanupaoeT npu 1050 "C e
TeueHHe 3 u,

Turp pacToopa UHpEOHHA (1), BulpaeHiLil B /ey’ UHPKOHMA, BEYHCIAIOT Do opMyne

T = M 07403
==,

rae M — Macea IBYOKHCH LHPKOHUA, I
(01,7403 — koodubROEENT NepecyeTa ARYOKHCH UTHPKOMHA Ha UHPKOHKIIL;
F o= ANMEROTHAA YaCTE PACTRORE XIOPHCTOND APKOHMIE, M,

Hamamme odunHaisanoe [lepeneuaTea BOCHpEmMERd
o

gge 115



C. 2T0CT 3240.5—-76

Coaep aunarpuesas sTinedanasun-MN, N, N| N'—rterpayvkcycuoll kuciaorel, (Tpuaon bl mo
FOCT 10652, 0,0125 M pacToop; FOTORAT clenyiouis abpatos: 46331 rrpiiona B pactoopsot & LOO0D ca?
poaE. THTP pacTBopa TPHIOHA b veTaHaRTHEANOT N0 PACTEORY XTOPHCTOMD UHPKOHHA CASIYVIOUMM obpasom:
Scu’ CTANDAPTHOND PACTROPA UMPKOHAA OTOMPAIOT B KONHYMECKYR Koulhy BMECTHMOCTRIO 230 caM®, mpium-
pasT T oy’ poawl, noaorperoi o 80—90"C, 30 cx® pacTeopa COMAHOKHCION THIPOKCHIAMMHA | LeCTh
KATETh KCHISHONOBOMD Opaiikesoro. THTRYRT PAcTRODOM TRPHIOHA B 10 HIMeHeHHd LUEETA pacTROpa H3
POSOROTO B OKeNTLIA.

Turp pacteopa Tpunona b (T}, BepueenHsii B /oM’ UHPKOHIEH, BRMHCIAIOT 0o Qopamyne

-
T = 1%
rie M — KOIHYECTRO UMPEGHNA, coo2pkaleecsd B AMHKROTHON YacTH PacTeopa LUHPKOHNA, 1]
K, — obneM pacTeopa TpHAOHA b, HIPACXOI0BAHHEH HA THTPOBAHHE, CM'.
2.3, Mponenenne aRaTHIa
Maccy HaBeCKH CIUTARA ONPEIeTsHioT & JARHCHMOCTH OT COMeEaius HPKOHMA, Kak vKataHo g tabn. 1.
Hanecky cnnana NnoMeamnT B KOHHHeCEYI0 Kol -

TaGamma 1 3
OV BMeCTHMOCTLE 250 ¢’ 1 PACTROPSIIOT MPH HaT e -

Maceosid s Mmccal Wdnestn EaHHE B 30 e’ conanoil KHCIoTEL, paafapneniodi 1:1.
Hupranus. s, v K ropsueMy pacTnopy NpuinsaoT 70 oM’ Bogel,
Or 0,05 g0 0.1 3 nogorperoi ao 3090 *C, 30 cv’ pacTsopa consHo-
Ca. 01 « L0 [ KHCAOND THAPOKCHTAMHHA, IWECTh KAMETh KCHIZHoI0-
= 10w 1,5 0.5 BOTO OPAHKEBOTO H FOPAYH PACTROP THTRYIOT PRCTho-

poM TpIoHE b 00 HaMeHeHHa BeTd 0T POIOBOTD 0
VCTOHYHBOIO XReATOrD.

Econ npu pacTeope HHH CIUIAER OCTASTCA YEPHLIH OCATOK HEPACTROPHBILENOCH EMeHTAPHOMD UHPKD=
HHA, ET0 OTHHILTROREIBAIOT Yeped (hUILTP CPEIHel MNOTHOCTH W OCAA0K NPOMBIBATOT f—& pad ropsaaHs
RICTROPOM COOAH0R KMcnoTH, paifapienyoil 106, DUIRTE ¢ oCAlKoM CENIAKDT, NPOKLTHBANT B Te4eHHe
30 saum mpa B0 °C w1 ennaanaoT npi 300000 *C ¢ naTHEPATHLIM KOTHYSCTROM THRPOCEPHOKRCTOND HATHA,
IMaae pacteopaioT B 100 ev® ponw v 10 cx’ conanol kMeaoTL npH Harpesadnin, CoeTunaoT punLTpar ¢
MOAYHEHHBIM IOCE CIIARISHHA PACTEOPOM M ONPEIefIoT IHPEOHHN, KaK VEA3AH0 BLILIe,

2.0 =23 (Hamenennan pegasuna, Mam, Ne 1),

2.4, OdpadoTia peIyiLTaToR

24.1. Maccopvio 1000 UHpKoHHA (X)) B NpoUeHTay BENMHCAI0T Mo dopsyie

N AT

R "

X =

rag F— ofwes pacTeopa TpHIoHa b, MIpacxoaopai el Ha THTpORAHKE, ch')
T, — TvTp pacTeopa TpUAoHA b, BHpakennslil B rfies’ UMPKOHKA;
A = MACCA HABECKH CTLiaBd, I.
242, ABCOMOTHEE I0TTVCKAEMEIE PRICKORIEHHA PEIVILTATOE MAPAAIILHEY onpeleneHil He JoUERIE
MPeBLILATE SHAYESHHH, YKataH LY B Tadn. 2.
2.4.1: 2.4.2. (Mamenennan penaknms, Fam, Mo 1),

2.5. KoHTpoIh TOMHOCTH HIMEPERHEA TuGaruwua 2
JLnA KOHTPOISA TOYUHOCTH HaMepeHii Maceonoii Maccosan goan ABCoamTHOS AonyoKiLe-
note umpronsd or 0,05 1o 1.3 % HChoasIvioT rocy- wnpranen, % wike pacxoxienne, %
OARCTREHHEE CTAMIAPTHLIEE 0OPAILLL, OTPACTEBLIE CTAM= Or 0.05 10 0.10 0,008
DAPTHLE OOpINE W CTAHIARTHIe 0GpaIUE MPEInpHa- Co. 01 « 02 0,02
THS MATHHERRIY CITABOE, BLITYIIEHHEE B COOTHETCTIHH « 02 « 05 0,3
c 'OCT 83135, KoHTpont TOMHOCTH HAMEDPEHHA TIpo- = 05 = 1.5 0, (k5

BOOAT B cooTreTeTErn ¢ DOCT 25086,

JdonyckaeTed NPOBOIRTE KOHTPOTL TOMHOCTH H3MepeHHN MaccoBoH J100H UHPEOHAL, HCIOILIYH METo
I0bABOE,
{ Beegen nonoamdrensmo, Ham. Nz 1).
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rocT 3240.5—-76 C. 3

3. DOTOKOJOPHMETPHYECKHI METOI ONPEIENEHHA COAEPKAHWA LIHPKOHUH

3.1. CymmoeTe METODA

MeTon oCHOBAH Ha ODPAIOEIHHH OEPAIIEHHOTD COeTHHEHNA UHpKOoHA ¢ apcerazo 11 B cpene 9 M
COrTAHOI KHenoTel. ONmHYeckas IOTHOCTE PACTROPOE I POTIOR IHOHATLEHA KOHUEHTRALHH LHPKOHHA B HHTSp-
pae 0, 53—3 MEr 823 oM’ pacTeopa. YyBCTBMTENLHOCTE peakiin 0,15 umyr B 25 ou’ . ONTHYECKYID TUIOTHOCTE
HANEPAIOT npd 670 wu. HaMepe o MelnaoT YRae o Topi.

3.2, AnnapaTypd, PEAKTHEL W PACTEOPLI

Cnexrpogorosetp Clh-46, Cd-26 wiH kodopusmerp KOK-2,

Kuncnora conamas mo NOCT 311K, pasGapnensan 1:1, 0.2 M u 9 M pactropil.

Kuecnora cepaasa no DOCT 4204,

Kucaora enmaapeonopad, 0,1 %-uwil pactoop.

Apcenaso 1, 0,1 % -ueil poansil pacteop.

Unpronnil Mmetaammaeceuil uan aupeonmd (1) xiopognck, B-soanas.

Kanui ceppokmeniil mo NOCT 4143,

Asamnak soaHeli no FNOCT 3760,

CTaHIapTHHE PACTROPRE! LAPKOHHA.

Pacteop A ¢ koHOeHTpalHed 1 yMr/es’ TOTORAT W XWIOPHCTOTO LHPKOHMIA CORIacHo n. 2.2 Wwin 13
METAUTHYEC KON IHPEOHMSA,

| r UHPKOHHA METALTHURCKOrD AOMEILAKT B CTAKAM BMecTHMoCTLEy 200 cu’, npuausaor 50 cwm*
cepuoll  kucnot W aobasrmoT 10 ¢ ceprokncaoro kanxa. CTakaHd HAKPRIBAIOT YACOBEIM CTEKIOM H
HATPS BT A0 MOARIEHHA M'VETHY Tapos cepHoil kueaoTsl. [oche NoaROTO PACTEOPEHHE HABECKH LHPKOHHS
CONSPANMOE CTAKAHA PastamIaoT BoaoeH, HAMPSIAOT B0 KHIEHMA H OCARIAKRT UHPKOHHH avuaaKon. Ocaaky
JAKT CKOAMNYIHROBATE, OTHMIBTPORBMBAIOT, NPOMBIEAIOT BOIOH © HECKOILE MM KATULAMM AxMHAKA,

Fatesm OCalok Ha QHILTPE PACTROPAIDT B CONMHON Kucnore, padapteddod 101, W cHOBa OCa#IaloT
FHAPOOKCHI WHPEOHHA adM Hakos, OnpuasTpoBsIEIT M NPOMBIBAIOT KAK H B NepROM Cyvaae.

Ocanok wa gneTpe pacTeopaioT B 34 ow’ ropaueii consmoll kucaoms, pasbannenuod 101 o cTakan,
e NPOBNTHIOCE OCaRIeHHe. DHALTP NPOMBIET HECKOIBED Pas ropauell poaoii. JaTeM pacToop NepeHocaT B
MEPHYRY KO0y BMECTHMOCTES | M, Mo 0oUIaskie Uy PACTROP DOMHEANIT 10 METKH BOOOH M nepesMellH BT,

| cv® pacTeopa A CONepMT [ Mr LHPKOHHA.

Pacteop b: roToRar paibannerdies pacTeopa A g 20 pas (0,2 M pacToopos COMAHOH KHCIOTLL.

| cu® pacTeopa b CoqepaMT 5 MET LIAPEOIIA.

Pacteop B: roTonaT neped vnorpedieuues pazbannedHes pactoopa b o 10 pas 0.2 M pacToopom
COAAHON KHCTOTL.

| en? pacTeopa B coagpauT 5 MET PO,

TuTp CcTAHAAPTHORO PEACTEOPE A YCTAHARTHERIOT B COOTBETCTRMM ¢ . 2.2,

3.3, [Mpopesenye anaania

Hapecky cruiasa maccoi 1 r{npy Macconoi poge uupsomi 2o 0,0003 %) w 0,1 r (npn Macconodd none
uupronsa or 0,0005 go 0.2 %) noMelanT B CTAKAH BMECTHMOCTEID 100 150 e’ | pacTeopaoT o 15 cv’
9 M pacteopa coaAaHol Kucaors. [locae pacTRopeHHs pACTEOP NepeHoCHT b MEPHYED KOIly BMeCTHMOCTLEDY
25 ow?, godannaoT B Koady 0,5 cq? pacroopa apeenazo 1 1 ponssanT a0 meten 9 M pacTeopoM constioli
KHCOTRL.

Mpu mMacconodl gone nupKodns 6 cnase ot 0,005 go 0,02 % koady JouBanT 10 MeTkH Bel qobanne-
mra apcesaio 119 M pacteopos coOmauoil KHCIOTH, ATHEROTHYE UACTE 3 CM7 MepeHOCHT B ApYIvio konby
BMECTHMOCTLI 25 o, noGasnmor (0.5 cu’ pacteopa apeeuaizo 111 w soaMpaor 1o MeTeu o6 Me KHCmoToi.

MasepaioT onNTHYECKYE MIOTHOCTE PACTROROE NPH ANHHe BOTHE 670 HM B KIOBETE ¢ TOJmHOEH
MOTIOILAKEETS CIoA 3 CM MO OTHOLIEHHIO K BOLe,

Ha noayvue MBI 3HAYEHHE BEYMHTRIOT ONTHYSCKYID THIOTHOCTE KOHTPOIBHOTO pacTeopa. Macconyio
OO UHPKOHAA BREMHCISIT M0 Fpagy HpoBotHOMY IpadiHiy.

3.3 1 MNocTpoeiie rpaIvipoRoCIHOTO MpadHEa

B cramamia nuectumoctiiy 100150 em® meonar 0; 0,1; 0.2; 0.4; 06w 1,0 cwm® pacroopa B, uto
cooTReTeTEyer Op 0,5; 1,0; 2.0; 3,0; 5,0 mkr unpkosna, 1odastanoT 15 o’ 9 M pacTeopa comsaioll KHcaoTn
H EMIATAT 5— 10 M1 078 paspyllieHHR NOIHMEPOR UHPKOHHA. PacTBOpsl NepeHOoCaT B MepHBE KoJibhl
BMECTHMOCTLIO 25 ont®, nodamasoT 0.3 cv® pactoopa apcenado 11 0 Z0AMBAIOT O0 MEeTKH TON ¥e KHCaoToll.
MssepsoT oNTHYECKYID TUIOTHOCTL PACTROPOE OpH 670 HM 1o OTHOINEHHKD K BOJS, BLIMHTAH 3HAYEHHE
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OOTHYECKOH MIOTHOCTH KOHTPULHOM pacToopd. [1o noayyYeHHbBM SHAYSHHAM CTRPOAT DRIy HPOBOYH LIH
rpadise.

3.4. OdopadoTea peayasTaTon

341 Maccosyi 2000 LHPKOHHA (X ) B NPOLEHTAX BRIMHCIHIOT No dopMyne

P
X\ = o Ton0m
TAe i — MACCA UHPKOHHA, HALIeHHAA N0 TPATYHPOBOUHOMY Ipadiky, MKT;
i — MACCH HABECKH CIUTaBa, I,
Npu onpeneresmn 0003 <002 % nuproHig ¢ HCNEIEI0EAHAeM pa3lanie HHd, monyueH il peayisrar
YMHOHANT Ha 5,
342, ABCOMIOTHRE JOMVCKASMEIE PACKORIEHHA PEIVILTATOR NAPULICILEHEX ONPetlee i He Do
NPEeBEINATE SHAMEHIH, YEATAMHBY 6 Tadm, 3.

TabGarmpa 2

Macoonan goan nppxonan, % ABCOALTHOE DOMyCEIEMOE pIcxoEIenne, &
Or (L0005 mo 000025 (0, (005
Ca. (LIN25  « 000000 (0, (IO
o 0,001 = 0,005 (0, (0
o (05 o 1020 0,0l

3.5, Kowrpoih TOYHOCTH HIME et il
3.5 1. KouTpoos TOUHOCTH HIMepe il nopoponar mo . 2.5,
Pazn. 3. (Masmenennas penakuua, Has, Ne 1).
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