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TUTAH U TUHTAHOBBIE CILIABbI
MeTtons! onpenenenns Kucaopoaa

Titanium and titanium alloys. Methods of oxygen determination

Jara seeaenns 1999—01—01

1 OBJIACTb IPUMEHEHHA

Hacrosumii craHgapT ycTaHaBIMBAaeT NMOPSIOK OfpefesicHHs KHUCNOpoAa B TUTaHE M THUTAHOBBIX
CIUIaBaX METONOM HeHTPOHHOH aKTMBAaLMM Y METOAOM BOCCTAHOBMTEJILHOTO IVIaBICHMsl B IIOTOKE MHEPT-
HOTO Ta3a-HocuTens (Tpy MaccoBoii none kucnoposa ot 0,02 xo 0,50 %).

2 HOPMATHUBHBIE CCBbUIKH

TOCT 8.315—97 I'CH. Cradpaprable oOpasunl. OCHOBHBIE TOJOXEHHs, TOPANOK pa3paboTku,
aTTeCTAllMH, YTBEPXASHUS, PerucTpalluy ¥ IpUMeHeHUs

TOCT 8.326—89 I'CH. Merponorudeckas aTTecTalid CPeACTB U3MEPEHHUH

T'OCT 849—97 Huxenp nepBud4HbIA. TexHudecKye ycIoBUS

T'OCT 860—75 Onopo. TexHH4ecKue yCIOBHS

TOCT 1012—72 BeH3uHbl aBUALIMOHHBIE, TeXHUYeCcKUe YCIOBUS

TOCT 1435—90 Ilpyrku U3 HeneripoBaHHOM WHCTPYMEHTaNIbHON cTayM. TeXHH4YecKne YCIOBUsA

TOCT 1465—80 HamanbHuxs. TexHudeckue ycaoBUsS

[OCT 2603—79 Aneron. TexHuueckue ycnoBus

TOCT 2789—73 IllepoxosarocTr noBepxHocTH. [lapaMeTprl H XapaxTepUCTHKH

IFOCT 4045—75 Tucky ciecapHbie ¢ pyJyHBIM NPHBOZOM. TEXHHMYECKHE YCHOBUS

I'OCT 5556—81 Bara MenMUMHCKAS THTPOCKOMIYecKast. TeXHUYECKHEe YCIOBUS

T'OCT 5583—78 Kucinopon razoo0pa3Hblil TEXHHYECKHUH U MeAVUMHCKHH. TexHUYecKHe yCIoBUs

T'OCT 9293—74 AsoT razooOpasHbiii ¥ xunkuii. Texnuyeckue ycaoBust

IOCT 10157—79 AproH razoo0pasHpii U xMaxvi. TexHudecKue YCIOBUA

T'OCT 18300—87 Crnupr 3THIOBLIA peKTHOHKOBaHHBIN TexHUYecKMil. TexHudecKkHe ycnoBHa

TOCT 21171—80 TI'enepaTtopr! HeMTpoHOB. THIBI M OCHOBHBEIE HapaMeTphl

I'OCT 21241—89 TIunueTs MeguuuHckue. O01IMe TeXHHYECKHe TPeOOBAHHUS U METONBI HCITLITAHHH

I'OCT 22626—77 T'enepatopsl HeHTpoHOB. (O01IMe TeXHUYECKHe TpeOoBaHUA

TOCT 24104—88 Becrl naboparopHble o0llero HazHayeHMsA M oOpasnosble. OOIME TEXHHYECKHE
YCIOBUA

FOCT 25086—87 IlBeTHble MeTa/LThl M HX crulaBel. O01mMe TpeGoBaHHI K METOJaM aHAIA3a

TOCT 25336—82 Ilocynma 1 obopynoBaHHe J1a00paTOpHEIE CTCKIIIHHBIC. THITE], OCHOBHHC NTapaMeT-
Pbl H pa3sMephl

3 OBIIME TPEBOBAHUA

3.1 O6ume TpeGoBaHHs K MeTogaM aHanu3a — no I'OCT 25086 ¢ nonomHeHHEM.

3.1.1 Maccogyio J0/mI0 KMCAOpoAa B aHaIM3UPYEMBIX CIUIaBaxX ONpPEICIIOT Ha ABYX oOpaslax OL[HOPI
npo6rl, B3BEIICHHLIX ¢ NOrpelHocThio He Gosnee 0,01 r. 3a pesympraT aHanu3a IIPUHUMAIOT CpelHee
apudMeTHYECKOE Pe3yJLTATOB HBYX NapasUleIbHbIX onpenenennﬁ.

H3nasue oduuuanbtoe



3.2 KOHTpOIb TOYHOCTH Pe3y/IbTaTOB AHATH3a TIPOBOLST M0CTIE KaXIOTO rpayHpOBAHHS YCTAHOBKH,
JUIS 9ero B TeX XK€ YCJIOBHSIX, YTO H 06pa3lipl THTAHOBLIX CIUIABOB, aHATH3HPYIOT CTAHIApTHHI obpa3sel
(CO) cocraBa THTaHa WIH THTAHOBOTO CILUTaBa IO FOCT 8.315 B ABYX NapajvIeIbHBIX OTpeNeNeHUsIX.
Maccopasi 1o/si KHCJIOpOa B CTAHIAPTHOM H aHATH3MPYEMbIX 06pasliax He JO/DKHA OTIHYaThCs Gonee yeM
B JBa pasa.

3a MaccOBYI0 OO KICJIOPONA B CTAHIAPTHOM ofpa3slie NMPUHMMAIOT CpelHee apHpMeTHyecKoe
PE3YIIBTATOB Napa/UIeTbHBIX OTNpeaeeHHH. ‘

Pe3ylbTaThl aHANTH3a CYHTAIOT TOYHBIMH, eci abCOMOTHAA BE/IMYHHA Pa3HOCTH pe3yJIbTaToB nmapan-
JeJIbHBIX onpeneneHi xucaopona B CO He npeBbllUaeT HOPMBI abCOIOTHBIX JOMYCKAEMBIX PacXoXaeHHH
CXOXMMOCTH, a PasHOCTb MEXIY BOCIIPOH3BENCHHOI M AaTTECTOBAHHON MacCOBOM 0JeH KMCIOpOna B CcO
ge npessmnaer 0,71 D, tne D — HopMa JIOMYCKAeMBIX PacX0XIeHHH BOCIIPON3BOIHMOCTH.

4 METOJ HEITPOHHOM AKTHBALIMM OMNPEIEITEHHA KHCIIOPOIA

41 CymHOCTh MeTOnOA

Meron ocHOBAaH Ha HCIIOJIL30BAHHH SIIEPHOH peaKliMH 160 (n, p) YN, nporekalolneit npu o61y4eHHH
aHA/H3HpyeMoro obpasua GLHICTPEIMU HeHTpoHaMH. MaccoBylo 10110 KHCIOpOIa ONPeNeNloT CpaBHEHHEM
AKTUBHOCTH PAaIHOHYKJIHIA a30Ta-16 B aHATH3HPYeMOM 06pasiie ¢ aKTUBHOCTBIO TOTO XK€ PalHOHYKIHIa B
KOHTPOJILHOM o6pasue (o6paslie [Uis MOHMTOPHPOBAHHUS).

42 AnnmapaTypa, MaTepHalk H PEAaKTHBH

VYcraHoBka st onpeneienus xuciopona tunos K-1, K-5, K-7 ¢ renepatopoM HEHTPOHOB 3HEPrUU
14 MaB o TOCT 21171, TOCT 22626, uMelowmM noTok He Menee 5-108 ¢~ JlomyckaeTcs HCNOMB30BaHHE
APYTHX YCTAHOBOK aHAJIOTHYHOIO HasHaYeHHs!, 06ecTieyHBAIOIIHMX NOJTYYCHHE METPOJIOTHIECKHX NapameT-
POB, MPeAYCMOTPEHHBIX HACTOSIUUM CTAaHAAPTOM. :

PafioaKTHBHBIH HCTOYHHK Le3Hii-137 ¢ akTHBHOCTHIO He MeHee 4-10% Bk (0,001 Mr-aks. panus).

Bechl nabopatopasie 2-ro kiacca TouHoctd no I'OCT 24104.

Arneron nio I'OCT 2603.

CrMpT 3TWIOBLI pekTHOHKOoBaHHBIH TexHudeckuit o FOCT 18300.

BaTa MegMuMHcKas rurpockomuyeckas no FOCT 5556.

Barnct.

O6pazenl KOHTPOTBLHBIA 111 MOHWUTOpHpOBaHMs (2 1mr.) M3 monuMerwimerakpwiata (CsHgO,),.
JlomnycKaeTcs NpPHMEHSTh BMECTO NOMMMETHIMETAKpHIaTa JIo0oe BEILECTBO, COlepXKallee KHCOpol, ¢
NOCTOSHHBIM H M3BECTHBIM CTEXMOMETPHYECKMM COCTABOM; Macca KHUCJIOpola B obpasile No/DKHA GbITh He
Memree 0,1 1. B Marepnane o6pasua 111 MOHUTOPHPOBAaHHs He DOJDKHO ORITH IpHMecei ¢ropa, 6opa, ypaHa
H IUTYTOHUS. .

CranzaprHsle obpasurl (CO) cocTaBa THTaHa WiM THTaHoBoro criasa no F'OCT 8.315 ¢ arrecroBaH-
HO#l MaccoBoll goneit xucnopona ot 0,02 po 0,50 %, nanpumep I'CO Ne 3608—87 cocTaBa TUTAaHOBOTO
cwiaBa Mapky BT16. Bun npo6ui CO (KOMIAKTHOW WIN HEKOMITAKTHOH) NOJDKEH COOTBETCTBOBATL BUAY
aHAMM3HPYEeMbIX 00pa3LOB.

TpaHCHIOPTEBIE KOHTEHHEPH], H3TOTORICHHbIE U3 KOPPO3HOHHO-CTOMKON CTaM (HanmpHmep, CTalH
mapku 12X18H10T mo T'OCT 5632) ¢ MaccoBoit porneil kuciopona He Gonee 0,003 %. Hdomyckaercs
HCIOMB30BATh TPAHCIIOPTHBIE KOHTEHHEPE], H3TOTORICHHbIE M3 APYTHX MAaTEPHAIOB C HU3KHM CONepXKaHH-
eM KHUCNopola, 06MaNalolMX NOCTATOYMHOM MEXaHMYeCKOM MPOYHOCTBIO M HE CONEPXAlIMX MNpHMeceH

¢ropa, 6opa, ypaHa u wiyronns. TIpu aToM MaccoBas fons Kucnopofa X,, %, He HOJDKHA NPEBBILATh
3Ha4eHHs, BRINHCIECHHOTO No (popMyiie

0,02 - mo6. mun (1)

>

X1 =0,67

£ae Mg, — MHHAMATBbHASL Macca aHATH3HPYeMOro obpasiia, pacCYMTEIBaEMas 1o dopmyne 2, T;
m — Macca TPaHCIIOPTHOTO KOHTeHHepa, T.
43 TpeboBanusg 6e30NacHOCTH
4.3.1 JlabopaTopHoe 0GOpYAOBaHUE ANl NPOBCACHUS aHATH3a HEOOXONMMO pa3MELLaTh B COOTBETCT-
BYM C CAHMTADHbLIMM NIPaBWIaMK pasMELIEHHMS M 3KCIUTyaTalUWM IeHepaTopoB HeifrpoHoB Ne 673—76,
YTBepXACHHLME MUHUCTEPCTBOM 3APAaBOOXPAHEHMS.
4.3.2 TIpu npoBeNeHHM AHATHM30B HeO6XOAMMO COBMIONATh OCHOBHBIE CAHUTAPHBIC NpaBUia paboThl



C paIHOAKTHBHBIMM BELUIECTBAMH M IPYTMMHM HMCTOYHHMKAMH HOHH3MPYIOLUMX HanydyeHun OCILI-/2/87
No 4422—87, yrBepxaeHHble MUHUCTEPCTBOM 3APAaBOOXPAHEHHA.

44 OT6op nmpo® MU mMmoaroroska o6pa3uos ANd aHaAalH3a

4.4.1 TIpo6sl wist aHANK3a OTOMPAIOT IO HOPMAaTHUBHOM JOKYMEHTALMH.

4.4.2 AnanuaupyeMbIH oOpa3ell roToBST:

B BHAE QUCKa AMaMeTpoM (36,0+0,1) MM u BhicoToii (8,51£0,1) MM, Xpasi KOTOPOTo CKPYTISIOT (paunyc
1 MM), — s ycraHoBky THna K-1;

B BUIE LWIAHAPa ONAMETPOM (18,010,1’) MM, BricoToi (34,0+0,1) MM — s yerasosku tna K-5;

B BUAe Avicka nuaMerpoM (50,0+0,1) MM 1 BricoTod (15,040,1) MM, Kpast KOTOPOTo CKpYIVISIIOT (panuyc
1 MM), — i ycradoBku thna K-7.

QopMa ¥ pasMepsl 00pasuoB s APYTHX YCTAHOBOK OINpenessiorcs npoduieM M pasMepaMu
TIHEBMOTIOYTHI.

3HayeHHe NapaMeTpa LIEPOXOBAaTOCTH oOpaGoTaHHOH moBepxHocTH Ra pomkHO ObiTh He Gonee
2,5 mxMm no TOCT 2789.

4.4.3 HexoMnaxTHble 06pa3Libl poObl (KYCOYKH NPOBOJIOKH, FPaHYbI, NIOPOILOK U T. I1.) aHAIU3H-
PYIOT B TPAHCTIOPTHBIX KOHTeHHEPaX.

Macca aHanuszupyeMoro obpasua m, I, 1OJDKHa NPEBHILATh 3HaYeHHe, BRIYHCIEHHOE TNI0 popMyrne

mos > 0,35p -V, @

e p — IVIOTHOCTh aHATH3UpyeMoro obpa3lia, r/cM’;
V — BHYTpeHHHI! 06beM TPAHCIIOPTHOTO KOHTEHHepa, cM>,

4.4.4 Tlepen aHanu3oM o6pa3subl (KpoMe MOPOLUKA ¥ I'PaHyN) 06e3XMPHBAIOT alleTOHOM, CIIMPTOM,
BLICYIIMBAIOT HA BO3AYXE, 3aT€M B3BCLUIMBAIOT.

45TlogaroTroBKa K aHanusy

4.5.1 Ilodeomoska ycmaHnogok

IToaroToBKy ycTaHOBOK M TEHEpaTOPOB HENTPOHOB K aHAMM3Y (BKIIIOYCHHE, HacTpolika, H3MepeHHe
YpoBHA (HOHa) NPOBOLAT B COOTBETCTBHH ¢ MX TEXHHYECKMMHU OMMCAHUSIMH ¥ HHCTPYKUMAMH HO KCILTY-
arduyu (manee — HHCTPYKUMSIMH).

4.5.2 Ipadyuposarnue ycmaroeox

YCTaHOBKM TPaAyHpPYIOT B paboueM pexuMe H3MepeHuil no apyM (ycranosku Tunos K-1, K-7) wm
10 OXHOMY 00pa3lly ¢ HCIIONBE30BaHHEM CTaLMOHApHOIo MOHMTOpa (ycTaHOBKA THIa K-35).

I'panyupoBounslii xo3dduueHT X, 1%, onpeaensior no ¢opmyne

__ ho - Mo - 100 3)
K="
roe n, — KOJMYECTBO 3aperHCTPHPOBAHHBIX MMITY/IbCOB OT ofpasla s MOHMTOPHPOBAaHHS WIH
CTallHOHAPHOIro MOHHUTOpa (11 yCTaHOBKH THNa K-5);
m,— Macca Kuciopona B ofpasle Uis MOHUTOPHPOBAaHMs, KOTOpBIH HAaXOOWTCS B KaHale
aHAM3UpyeMoH npobhl, T;
n, — KOJIMYECTBO 33pPeTHCTPUPOBAHHELIX MMITYJIbCOB OT 06pa3la ist MOHUTOPHPOBaHHs1, KOTO-
pbifi HaXOOUTCS B KaHaNe aHAM3UpyeMoii npoGbl.

AHanHM3 KOMIAKTHBIX NMpo6 MOXHO NPOBOAWTL IIPH YCJIOBHM n)/m, 2 10, HEXOMNAKTHBIX — NPH
COOTHOIIEHHH n,'/m, 2 2 - 10%, B NpoTHBHOM Clyyae cledyeT IPOBECTH 3aMeHY HEHTpOHHOH Tpy6Ku
reHepaTopa HeATPOHOB. IlepHOAMYHOCTh rPayHMpPOBaHMS — B COOTBETCTBHH C MHCTPYKUHUEH.

46 [IpoBeneHHe aHanlMu3a

4.6.1 AHanm3 NpOBOASIT B COOTBETCTBUH ¢ TEXHUYECKHM OINHCAHMEM M MHCTPYKIIHEH.

4.6.2 Jlns yctaHOBOK, He 000pYIOBaHHBIX CHCTeMaMH BpallicHMs oOpa3lia Ha NO3KIHAX o6nydeRHs
¥ M3MEPEHHs], YHCAO LIMKIOB OONyYyeHUss — U3MEPEHNSI IOJDKHO OBITh He MeHee YeThIpeX.

47 O6paboTKa pe3ynabTaToOB

4.7.1 MaccoBylio JONIO KHUCIOpOAa B aHanu3upyeMoM obpasiie X,, %, BeMUCHTOT no dhopmyne

_ K(n - ng,) 4)
mo6 (10 — Ny )’

rae K — rpanyHpoBouHbIil KoadduumenT, onpenenseMsli no 4.5.2, r-%;



1, — KOJIMYECTBO 3aPETHCTPUPOBAHHBIX MMITY/IbCOB OT aHATM3MPYEMOTO obpasua;
Ny, — KOMIYECTBO 3apETUCTPHPOBAHHEIX HMITYILCOB ¢$oHa 1o KaHaJy aHATU3MPYEeMOro oopasua;
1

m°6 — Macca aHaTH3HpyeMoro obpasua, T,
Ny, — KOTWYECTBO 3aPeTMCTPHUPOBAHHEIX UMIY/ILCOB ¢oHa No KaHally MOHUTODA.
2

TIpu mcnoms3opanuu ycragoBok TunoB K-1 m K-7 MaccoByio HOMI0 KHCIOPONa BBIYHMCISIIOT C
noMoImbIo apudMeTHIeCKOro yCTpoicTsa.

4.7.2 TIpH HCHIONB3OBAHHH TPAHCTIOPTHBIX KOHTCHHEPOB CJeAyeT BBOOUTH NONPABKY Ha MaccoBYIO
IOMIO KHCIOpoAa B MaTepHase KOHTeiHepa M B BO3MYXE, HAXONILIEMCsl BHYTPH HEro MeXIy YacTHLIAMH
obpa3sna.

B 3TOM CITy4ae MaccoBYIO HOJIO KMCIOPOa B aHAMN3UpYeMOM obpasue X, %, BLIMUCIIOT 110 GopMylie

. V-V
X=X — m-X1+0,03( 06) ’ (5)
Mo6

rae X, — MaccoBas JoJs KMCIOpoaa, pacCYHTaHHad 1o popmyne (4), %;
moG)
Pos
0,03 — xo3dPUIHENT, YIUTHIBAIOLIHMH N0IO KHMC/IOpOJa B BO3OyXe, (r/cM®)-%.

MaccoByio 10710 KMCIOpoaa B MaTepHajle TPAHCIIOPTHOTO KOHTEeHHepa onpenessiorT IyTeM Npensa-
PHTEJILHOTO aHANK3a IYCTOIO KOHTeHHEpa, MMEIOLIETO OTBEPCTHA IS VIAICHHMA aKTMBHPOBAaHHOIO BO
BpeMs o0JydeHHUs BO3IyXa U3 BHYTPeHHEro ooneMa.

4.7.3 JomyckaeMble pacXOXACHUs Pe3yIbTaTOB C HOBEPUTENbHOM BeposiTHOCTBIO P=0,95 He MOoIDKHbI
NPEBLINATh 3HaYeHHH, YKa3aHHBIX B Tabmuue 1.

2

V,s — 06beM aranusupyeMoro obpasua, cM3 (Vos =

Ta6naumnoa 1 — HopMu momyckaeMbIX pacxoXIeHHAM

AGCOMOTHOE AOINYCKAEMOe PAcXOXIeHHe, %

MaccoBas gos Kuciaoposa, % UL CXORUMOCTH JUIL BOCTIPOH3BOJIMMOCTH

KOMOAKTHBIX HEKOMITAaKTHBIX KOMIIGKTHBIX HEeKOMITaKTHBIX

o6pasios obpasuon obpasnuos obpasLos
Or 0,020 no 0,040 Bx109. 0,005 0,013 0,007 0,016
Cs. 0,040 » 0,060 » 0,007 0,016 0,010 0,019
» 0,060 » 0,090 » 0,009 0,020 0,014 0,024
» 0,090 » 0,120 » 0,012 0,024 0,018 0,029
» 0,120 » 0,150 » 0,015 0,030 0,022 0,036
» 0,15 » 020 » 0,02 0,04 0,03 0,05
» 0,20 » 0,30 » 0,03 . 0,05 0,04 0,06
» 0,30 » 040 » 0,04 0,06 0,05 0,07
» 0,40 » 0,50 » 0,05 0,07 0,06 0,08

5 METOJ] BOCCTAHOBHUTEJIBHOTO IUIABJIEHUA B TOKE MHEPTHOTI'O
T'A3A-HOCHUTEJIA

531 CymHoCcTs, MeTOOA

Merton ocHOBaH Ha peaKllMi B3aUMOINEHCTBUS PaCTBOPECHHOTO U CBA3aHHOTO KUC/IOPOA C YITIEPOIOM
rpadHTOBOrO THIVIA IPH BBICOKO#M TemmepaType. Kuciaopoa m3 paciUiaBleHHOTO oOpasiia Bbliensiercsl B
rasoByio ¢a3y B BHAe okcuaa yreposa. OKCHA yIiepola TNOCTYIIAeT B aHANM3aTOp, 00ecredyrBalollui
KOJIMYECTBEHHBII aHAIN3 3KCTPAarHpPOBAHHOIO Tasa.

52 Anmapartypa MaTepHAaJlb H peakKTHBBH .

Bxcrnpecc-aHaau3aTopHl iaciaopoaa Tunos PO-116 ¢upmer JIEKO, 02A-2002 ¢pupmer TEUBOJIL/-
XEPEYC, AK-7516 konctpyximu HITO YepmerapromMaTvka ¥ HX Moau(MKaluu. AnmnapaTypa NODKHA
1IpOATH MeTposiorHdecKylo arrectauuio B coorsercteud ¢ TOCT 8.326.

Jomnyckaercss Mcrnoss30BaHUE OPYTOM anmnapaTypel, obecnequBalolieii NoNyYeHHe METPOJIOTHYECKIX
NapaMETPOB, NIPEAYCMOTPEHHBIX HACTOSALIUM CTAHAAPTOM.

Jits1 oAroTOBKY 06pa3LoB K dHANM3Y U NPOBEACHMS aHAIK3a HCIONL3YIOT CAEAYIOile MaTepHabl
M peaKTHBBI.
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Turmu rpaduToBble GMPM — HU3TOTOBMTENCH AHATM3ATOPOB WIH THIVIM MapoK YA-1 11}, 11-1 (IO
yeprexy ®D7768003 «B») 3aBosia «DNEKTPOYTAH».

Heonur Mapxu SA.

laz-HocHTEND.

A30T TIOBepodHBIi HyneBoi Mapku b [2].

AproH ra3zoo6pasHblii, COPT BHICWIMHA 1O TOCT 10157.

Azort razoo6pasusiit no TOCT 9293.

Kucnopon razoo6pasueii mo FTOCT 5583.

[ToBepoYHasi ra3oBasl CMeCh OKMCH YI7Iepola ¢ a30TOM, MapKu b [3].

CrannapTHBIe 06pasibl cocTaBa THTaHOBoTO crutasa no FOCT 8.315 ¢ aTTecTOBaHHOM MaccoBOH JoJei
xucopona or 0,02 mo 0,50 % (nanpumep, T'CO Ne 3608—87 cocTaBa cIUIaBa TUTaHOBOro Mapku BT16).

IpyTKy nepBH4YHOro HUKessd Mapku H1 wim H2 mo TOCT 849.

[IpyTKu nuameTpoM oT 8 1o 10 MM cTany Mapku Y8 wm V12 no I'OCT 1435.

Onoso rpaHyauposannoe Mapki O1 wnu O2 no IF'OCT 860*.

Handunu nmo T'OCT 1465.

Tucku cnecapsie pydnsle o FOCT 4045.

CexyHaoMeDpBI.

Bechi 1abopaTopHble 2-To Kiacca ToyHocTd no FOCT 24104.

IMunuerst no F'OCT 21241.

Dxcukaropsl no F'OCT 25336.

Aneron mo FTOCT 2603.

CrnupT 3THIOBHIH pekTHUKOBaHHBIH TexHMyeckui no TOCT 18300.

Bensun asuaunonHbii no F'OCT 1012,

Marsusa nepxiaopur [4].

Baruct**.
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5.3.1 Ilodzomoeka o6pa3uoe

5.3.1.1 I1po6s! o aHanM3a OT6HPaloT 10 HOPMAaTHBHON JOKYMEHTALMH Ha KOHKPETHYIO IPOXYKIIHIO.

5.3.1.2 TMoBepxHOCTh NpoO6bI He JOKHA MMETh OKCHIHBIX IUIEHOK M 3aIPSI3HEHHUIA.

uwmmHapHyeckue o6pasibl BHITAYUBAIOT HA TOKADHOM CTaHKe, He JOMYyCKasl MNOSRJICHMS UBCTOB
no6exanocTy (OKCHAHBIX IWIeHOK). [ToBepXHOCTh 06pa3sLOB NPAMOYTOIbHOH GOPMBI 3aYMILAIOT HandmeMm.
O6pasiisl He JODKHBI MMETh TPELIMH, 3ayCCHLEB, PAKOBUH.

5.3.1.3 Macca u pasMepbl 00pa3LioB — B COOTBETCTBHH C TEXHWYECKHMM ONHMCAHMEM aHAIH3aTOpa.

5.3.1.4 Tlepen ananuszoM o6pasiibl 00e3KMPHUBAIOT OEH3MHOM, aLETOHOM, 3aT€M CIIMPTOM, CyLIaT Ha
YUCTOM NMOBEPXHOCTH Y B3BEIIMBAIOT.

5.3.2 Iloozomoexa annapamypo:

5.3.2.1 AnmnapaTypy rOTOBAT K paboTe B COOTBETCTBHM C TEXHHUYECKWUM ONMCAHMEM H HMHCTpyKLHel
TI0 3KCIUTyaTalliH (Janee — MHCTPyKLMeH).

5.3.2.2 TlocTpoeHHe rpadyHpOBOYHOIO rpadHka

I'pamynpoBouHblil rpaduK B KoopauHaTax «TeMmepaTypa THIVH, °C — HanpsDK€HHe TOKA Harpy3KH,
B» CTPOSAT 110 3HAYEHUAM TEMIIEPATYp IUIaBJICHHs] YHCTBIX METAUIOB B AUANAa30OHe TeMIIepaTyp UCIILITAHHI
THTAHOBLIX CIUIaBOB. I'padMK CTPOAT NpH IEPBUYHOM 3aITycKe alNapaTyphl WIHM 3aMeHe NapTUH TUITICH.

5.3.2.3 Hcnons3ys rpanydpoBOYHBIN rpadUK, yCTaHABIMBAIOT HAIpsDKCHHE TOKA HAarpysku INpH
aHAJM3E M JerasaliMy B COOTBETCTBHMM C TEMIEPATypoM, YKasaHHOH B Tabmuue 2.

5.3.2.4 TloaroToBka aHa/I¥3aTOPOB

JIist TOATOTOBKM aHATH3aTOpoB THIoB PO-116 1 02A-2002 1conb3y1oT HOBEPOYHYIO [A30BYI0 CMECh OKHCH
VIVIEpOZia C A30TOM NP OGBEMHOM I07ie OKUCH yIyieponia He MeHee 99 %. [1opsAnoK NOAroToBKH — 10 MHCTPYKLHH.

Pa60TocnocOGHOCTL CHCTeMbl THUTPOBAHMS aHaln3atopoB TNa AK-7516 mpoBepsioT NpOAYBKON
ra3onoBoaslLeil TPyGKM NpeoGpa3oBaTelis, MEUIEHHO BBIIBIXas BO3OYX (IpH ObIXaHMM) M NOGHBasCh
OTKJIOHEHUs CTpenkH HHauKaTopa pH-merpa Ha 0,5—0,65 P, rie P — MakcHMalibHOe 3HaY€HME M0 LIKaJe.
TMonydeHHOE 3HAYEHHE CBHICTENLCTBYET O NPUTOXHOCTH PAacTBOPOB B H3MEpHTesbHOW sdeiike. Ilpw
MeHbIIEM OTKJIOHEHHM CTPEJIKHM HWHAMKATOPA PACTBODHI 3aMEHSIIOT B COOTBETCTBHMHM C MHCTPYKLIUEH.

* B nepedeHb He BKIIOYCHB! MaTepHallbl ¥ PeaKTHBBI, HCIIONB3YEeMEIC [IPU 9KCILTyaTalMi KOHKPETHRIX THIIOB
alapaTyphl M YKA3aHHEIC B COOTBETCTBYIONUIMX MHCTPYKIMSX.

** JlomycKaeTcs UCHOIB30BAHME IPYTHX MATEPUAIIOB U PEaKTHBOB, 0GCCIICTMBAIONIMX TOYHOCTE M3MEPeHIH He
HIDKE YKa3aHHOMW B HACTOSIIEM CTaHJapTe.



5.3.3 B cooTBETCTBHH C MHCTPYKIMEH ONpenessioT NOMpaBKy KoHTponbHoro onkita (ITKO) 1 BROOAT
ee B MHKponpoueccop. Onpene/icHUe NPOBOLAT Ha TeX Xe peXMMax Aerasalliil M aHaIM3a, YTo M Lis
obpasua, ¢ BBeleHHEM KOMIEHCATOPa Macchl 00paslia, yKa3aHHOTO B HHCTPYKLIMH.

TIpu 3navenun ITKO Gonee 6:10~4 % mapTHio THIVIElH OTXHTAIOT IPH OCTATOYHOM NABJIEHUH He Gonee
6,65 Ia (5-10~2 MM pr. cT.) 1 TeMmeparvpe 1900—2000 °C B TeueHue 4—5 4. INocne oxnaxneHus Tmei
TIPH YKA3aHHOM IaBJICHHH 10 KOMHATHOM TeMIIEpaTyphl H H3BJICYCHHS MX CleNyeT XPaHHTh B 3KCMKATOpax
HIH NOJTH3THICHOBLIX ITaKeTaX, 3allOJIHEHHBIX CYXHM a30TOM.

Cpennee snavenue [1KO BBoOAT B 3anmoMMHalolllee YCTPOMCTBO aHAIM3aTOPa B BUAE PEAKTHBHOTO
3Ha49eHHA CO 3HAKOM MHHYC B COOTBETCTBHM C MHCTPYKIIMEH.

5.3.4 Ipadyupoeanue anasuzamopos

AHam3aTopsl rpanyupyioT ¢ ucnons3opaHueM CO. Ilopsinok rpaXyHpoBaHHMS — B COOTBETCTBUH C
HMHCTPyKLMeH. 3HadeHHe K03¢DULIMEHTa IpalyHpOBaHus BBOAAT B MHKPOIIPOLIECCOP.

Tpe6opanus k CO — mo 3.2.
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Iopsinok onpeneneHuss MaccoBOH JOMU KUCIOPOAa B AHATTM3HPYEMBIX 06paslax JODKEH COOTBETCT-
BOBaTbh HHCTPYKIIMH IO 3KCIUTyaTallMM aHaJiM3aTopa KOHKPETHOro Tuna (pasnen «Pabora»).

Jina ompeneneHus MaccoBoH JOMH KHCIOpONa B THTAHE M TUTAHOBBIX CIUIABAX MCIOMB3YIOT «XOJIOC-
TYIO» BaHHY, 3arpyXacMyl0 HETIOCPEICTBEHHO B TUTE/Ib Ha 3Talie €10 YCTAHOBKH Ha HIDKHHIA 3JIEKTPOJ TIeYH
mnepen AcrasaleH. :

OnmruManbHele paGodHe pexXHMMBI, Macca OOpa3sLOB U COCTaB «XOJOCTON» BaHHBI C Y4€TOM THIIOB
HCTIONMB3YEeMEIX aHATH3aTOPOB RODKHBI COOTBETCTBOBATh YKA3AHHLIM B Tabmmie 2.

Tabnuma 2

Cocrasn
«XOJIOCTOH» Pas6annenue

Macca
Ten BaHHH* (COOTHOINEHHE

aHAIM3aTopa obpasna, r

Temmneparypa Bpemsa Tewmtepatypa Bpems
aHa1u3a, "C | 9KCTPaKUMH, C | AerasaimMH, ‘C | Aerasalmy, ¢

(cooTHOLIEHRE Macc)**
Macc)
PO-116 0,2—0,3
(02A-2002 15:1 1:10 2200—2250 2025 2500—2600 2530

AK-7516 0,05—0,10

* B guciurene yXaiaHa Macca HHKEJ WM CTalld, B 3HAMeHAaTelle — Macca OJIOBa (ormocm'enbﬂax)

** B uMciomuTene yKasaHa Macca aHanM3MpyeMoro ofpasia, B 3HAMEHATeNe — Macca <«XOJIOCTOM» BaHHH
(oTHOCHTENIbHAS).

IIpumesanue—Ilpn NoOroToBKe «xOMOCTOM» BaHHH M pa3GaRNCHMM NONYCKAETCS OTKIOHEHHE OT
VKa3aHHBIX MacCOBHIX COOTHOMICHMI, HO He Gosee 15 %.

5506paboTKa pe3ynbLTaToOB

5.5.1 PesynbraTsl omipefieleHMs BHUIAIOTCS aBTOMAaTHYeCKH, BBICBEYMBAIOTCS Ha Tabno LudpoBoro
BOJILTMCTPa MM NICYATAlOTCs Ha JIeHTE: U1 aHanu3aTopoB TunoB PO-116 u AK-7516 — B npolieHTaX, Lis
aHanu3saTopos Tuna 02A-2002 — B yacTsiX Ha MWUIMOH (MJIH ™).

5.5.2 PacxoXneHus pe3ynbTaToOB HE NOJDKHBI NPEBLILIATL 3HAYEHHH, YKA3aHHBIX B TaGauue 3, npu
IOBEpHTeIsHON BoposiTHoct P = 0,95,

Tabnrua 3 — HopMu nomTycKaeMbIx pacxoxieHui

MaccoBast JIoms KHCIOpona, % A6ComOTHOE JIONYCKaeMOe PacXoXaeHHue, %
IV CXOMUMOCTH LA BOCTIPOM3BOIMMOCTH
Or 0,020 1o 0,040 B0y, 0,013 0,016
Cs. 0,040 » 0,060 » 0,016 0,019
» 0,060 » 0,090 » 0,020 0,024
» 0,090 = 0,120 » 0,024 0,029
» 0,120 » 0,150 » 0,030 - 0,036
» 0,15 » 0,20 » 0,04 0,05
» 0,20 » 0,30 » 0,05 0,06
» 0, » 0,40 » 0,06 0,07
» 0,40 » 0,5 » 0,07 0,08
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