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M EXT TOCYOAPCTUBEHHUbB W CTAHOAPT

TUTAH N TUTAHOBBbIE CIM/ABbI
MeTozbl onpefeneHn s Kciopoaa

Titanium and titanium alloys. Methods of oxygen determination

[ata sBefeHna 1999—01—01

1 OBJIACTb MPUMEHEHNA

HacTtoAwwmin ctaHAapT ycTaHaBnMBaeT MOPSLOK ONpefeneHns KWUCIopoda B TUTaHe WM TUTaHOBbIX
criiasax MeTofjoM HEMTPOHHOM aKTVBaLMN U METOJOM BOCCTAHOBUTENBHOIO M/1aBMEHNA B MOTOKE MHEPT-
HOrO rasa-HocuTens (Npu MaccoBoii gone kucnopoga ot 0,02 go 0,50 %).

2 HOPMATWVBHBbIE CCbIJIKA

FOCT 8.315—97 I'CW. CraHgapTHble 06pasuybl. OCHOBHblE MOMIOXKEHWS, MOPSAOK pas3paboTKu,
arTecTaunu, yTBepXXAeHUs, perncTpaumm v nprMeHeHma

FOCT 8.326—89 I'CW. MeTponornyeckas aTTecTaumsi CPeACcTB M3MEPEHW

FOCT 849—97 HwKenb NepBMYHbIA. TeXHUYECKNE YCNOBUA

FOCI" 860—75 OnoBo. TexHUYecKume ycnosus

FOCT 1012—72 BeH3WHbl aBUaLMOHHbIe. TeXHUYecKne ycrosus

FOCT 1435—90 [MpyTku W3 HENErHPOBaHHON MHCTPYMEHTANIbHOW CTann. TexHUYecKue ycnoBms

FOCT 1465—80 HanunbHWKKW. TexXHMnYecKue ycnosums

FOCT 2603—79 AueToH. TexHU4Yeckme ycnosus

FOCT 2789—73 LllepoxoBaTocTb MOBEPXHOCTKU. [apaMeTpbl U XapaKTepUCTUKN

[OCT 4045—75 TwuCKuM cnecapHble C py4YHbIM NPUBOLOM. TeXHUYECKMe yCnosus

[OCT 5556—81 Bara meguumuHcKas rurpockonuyeckas. TexHUYecKune ycnosus

OCT 5583—78 Kucnopoa razoo6pasHblii TEXHUYECKWIA N MeANLUHCKWNIA. TeXHUYECKne YCIoBus

FOCT 9293—74 A30T raszo0o6pasHblil 1 XUAKNIA. TeXHUYECKMe yCnoBus

FOCT 10157—79 AproH rasoo6pasHblii 1 XWAKWA. TeXHNYeCcKne ycnoBus

FOCT 18300—87 CnupT 3TUNOBbIA PEKTU(HNKOBAHHBIA TEXHUYECKNIA. TeXHUYECKINE YCNOBUS

FOCT 21171—80 [leHepaTopbl HETPOHOB. TWMbl U OCHOBHbIE NapameTpbl

FOCT 21241—89 TnHUeTbl MeguuMHcKme. O6LLmMe TeXHUYECKNe TPe60BaHUA U MeTOAbI UCMbITaHNIA

FOCT 22626—77 [eHepaTopbl HEATPOHOB. O6LME TeEXHUYECKME TpeboBaHNSA

FOCT 24104—88 Becbl nabopaTopHble 00LEro HasHauyeHns n obpasuosble. OOLMe TeXHUYeCKne
ycnosus

FOCT 25086—87 LlBeTHble MeTas/bl U UX cnnasbl. O6LMe Tpe6oBaHUA K METO4aM aHam3a

FOCT 25336—82 lMocypga 1 060pyaoBaHNe NabopaTOPHble CTEK/SHHbIE. TWMbl, OCHOBHbIE NapameT-
pbl ¥ pasmMepsl

3 OBWWME TPEBOBAHUA

3.1 O6wue TpeboBaHMs K MeTogaM aHanu3a —no FOCT 25086 ¢ fOMOHEHNEM.

3.1.1 MaccoByto 400 KACOPOAa B aHa/M31pyeMbIX CriaBax oOnpejenstoT Ha AByX 06pa3Lax 04HOM
npo6bl, B3BELUEHHbIX C MOrpewwHOCTb0 He 6onee 0,01 r. 3a pesy/nbTaT aHanu3a NPUHUMAIOT CpefHee
apugmeTnyecKoe pe3ynbTaToB ABYX Napas/enbHbIX ONpegeneHuii.

M3paHve otuumanbHoe
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32 KOHTpO/b TOYHOCTM Pe3ynbLTaToB aHann3a NPoBOAAT NOC/e KaXA0ro rpagynpoBaHns yCTaHOBKM,
[N19 Yero B TexX Xe YCNoBUAX, YTO W 06pasLibl TUTaHOBbIX CM/IaBOB, aHaNM3MPYIOT CTaHAAPTHbIA o6pasel
(CO) coctaBa TMTaHa unu TutaHosoro crnasa no FOCT 8.315 B ABYX MapannenbHbIX OMpefeneHunsx.
MaccoBsas o1 KNCNOpoAa B CTaHAAPTHOM M aHa/In3nMpyeMblx 06pasLiax He fo/KHa 0T/muaTses 6onee yem
B [iBa pasa

3a MaccoByl0 [0M0 KWCMopoda B CTaHLApTHOM o6pasue NpUHMMAtOT cpefHee apuiMeTUyeckoe
pe3ynbTaToB NapanneNbHbIX ONpefeneHni.

Pe3ynbTathl aHanM3a CUMTaloT TOYHLIMU, €CIM a6COMOTHAA BE/IMYMHA Pa3HOCTU pesyNbTaToB napasni-
nenbHbIX onpegeneHuii kucnopoga B CO HC NpeBbIaeT HOPMbI a6COMOTHBIX [OMYCKaeMbIX PaCXOX/eHWi
CXOAMMOCTU, a Pa3HOCTb MeXay BOCMPOM3BEAEHHOM M aTTeCTOBAHHON MaccoBOW gaTtol kucnopoga B CO
He npesbiwaeT 0,71 D, rae D — HopMa fONYyCKaeMbIX PacX0XAeHWid BOCMPOM3BOLMMOCTMU.

4 METOA4 HENTPOHHOW AKTUBALWW OMPELENEHUA KNC/IOPOLA

41 CywHoOCTb MeTO[a

MeToA 0CHOBaH Ha MCNob30BaHMK SAEPHON peakuum |60 (1. p) 6N, npoTckatoLeli npy 06ayyYeHUn
aHanu3npyemoro obpasua 6bICTpbIMW HeTpOHaMM. MaccoBytO 400 KUCNI0POLa ONPeAenstoT CPaBHEHNEM
aKTMBHOCTW pagMoHyKnga a3oTa-16 B aHanM3MpyeMom 06pasLie C akTMBHOCTbIO TOM0 Xe PafuoHyKInaa B
KOHTpOMbHOM 06pa3ue (06pasLe AN MOHUTEPMPOBaHUS).

42 AnnapaTtypa, MaTtepuanb W peakKTUBBLI

YcTaHoBKa 4ns onpeaeneHuns kucnopoga tunos K-1. K-5, K-7 ¢ reHepaTopoM HelTPOHOB 3Heprum
14 MaB no TOCT 21171. TOCT 22626, nmeroLLmM NOTOK HC MeHee 510* c-1. lonyckaeTcs NCMo/ib30BaHne
[pYrvX yCTaHOBOK aHanormyHoOro HasHayeHus, obecneymsatoLyx NonyyeHne MeTpoIorMyecknx napamer-
poB, NpefyCMOTPEHHbIX HACTOALMM CTaH4APTOM.

PagnoakTBHbIA UCTOYHMK Le3niA-137 ¢ akTUBHOCTbIO He MeHee 4-104 Bk (0,001 mraks. pagus).

Becbl nabopaTtopHble 2-ro knacca TouHoctn no MOCT 24104.

AugeToH no MOCT 2603.

CnupT 3TUNOBLIA PEKTU(HNKOBaHHBIA TexHnYeckuiA mo FOCT 18300.

Bara meguumHckas rurpockonmyeckas no FOCT 5556.

bartucr.

O6pasel, KOHTPO/bHbIA A1 MOHUTOpPUPOBaHWA (2 WT.) M3 noaumcTuaMetakpunata (C5HE 2n.
[JonyckaeTcs NpuUMeHATb BMECTO MOMMMETUNMETaKpuiaTa Moboe BeLecTBO, COfepiKallee Kucnopog, ¢
MOCTOSAHHBIM W U3BECTHLIM CTEXVOMETPUYECKMM COCTaBOM; Macca Kucnopoga B obpaste fo/mkHa ObiTb He
meHee 0,1 r. B matepumane obpasua ans MOHUTOPUPOBAHUA He JOMKHO ObITb NpUMeceit hTopa, 60pa, ypaHa
N NNYTOHUS.

CraHfapTHble 06pasubl (CO) cocTaBa TUTaHa wim TuTaHoBoro cniasa no MOCT 8.315 ¢ aTTecToBaH-
HOIn MaccoBoi goneit kucnopoga ot 0,02 go 0,50 %, Hanpumep MCO Ne 3608—87 cocTaBa TMTaHOBOFO
cnnaea Mapku BT16. Bug npobbl CO (KOMMAKTHOM WMAM HEKOMMAKTHOW) [O/MKEH COOTBETCTBOBATb BUAY
aHanM3npyemMbix 06pasLioB.

TpaHCNOPTHbIE KOHTENHEPbI, N3rOTOATEHHbIE U3 KOPPO3MOHHO-CTOKOI CTanu (Hanpumep, cTanu
mMapku 12X18H10T no FOCT 5632) ¢ maccoBoii goneii kucnopoga He 6onee 0,003 %. [JomnyckaeTcs
MCNaTb30BaTh TPAHCMOPTHBIE KOHTEHEPbI, U3TOTOB/IEHHbIE U3 [iPYTMX MATEPUaoB C HU3KUM COAEPXKaHM-
em Kucnopoga, 06Mafarolimx A0CTaTOYHOM MeXaHWYeCKOW MPOYHOCTBI0 M He CoaepXKalimx npumeceit
(hTopa, 6opa, ypaHa v nayToHusA. Mpu 3aToM maccosas aons kucnopoga A,, %, He [O/MKHA NpeBbIwaTh
3HaYeHUA, BbIYUCIIEHHOrO MO hopmyne

- O_IO * I
X, - 0.67 L [ 0)

rfe «00340, —MUHMMaNbHas Macca aHanuMsmpyemoro obpasua, paccunToiBaeMas no opmyne 2, T;
T —Macca TPaHCMOPTHOro KOHTeliHepa, T.
43 Tpe6boBaHuUga 6Ges3onacHoOCTMH
4.3.1 NabopaTopHoe 060pyfoBaHWe A1 NPOBEAEHUS aHanM3a HeobXoAMMO pa3meLLaTb B COOTBETCT-
BMM C CaHWTapHbIMW MpaBuiamMmy pasMeLLeHnst M 3KCM/lyaTauuy reHepaTopoB HeMTpoHoB Ne 673—76,
YTBEPXKAEHHLIMA MUHUCTEPCTBOM 3[paBOOXPaHEHNS.
4.3.2 Tlpy npoBesieHN aHann30B HEO6X0AMMO CO6Nt0AaTL OCHOBHbIE CaHUTapHbIe Npasuia padoTbl
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C PafMOaKTMBHbLIMM BCLUCCTBAMW WU APYTMMW WUCTOYHUKAMWU WMOHWU3MPYHOLWMX n3nydeHnin OCI-72/87
MN?4422—87, yTBepXeHHble MUNHNCTEPCTBOM 34paBOOXPaHEHUS.

44 OT6o0op npo6 u noprotoBka o6pas3LOB ANA aHanusa

4.4.1 TMpobbl AN aHanM3a OTOMPaKOT N0 HOPMATUBHOW AOKYMEHTALUN.

4.4.2 AHanusnpyemblii 0bpasel, roTossT:

B Bue Ancka gnametpom (36,0*0,1) mm n BbicoToli (8,5+0,1) MM, Kpasi KOTOPOro CKpYrastoT (paanyc
1 MmMm), —ans yctaHoBku Tuna K-1;

B BUAe umnvHapa guametpom (18,0+0,1) mm, BbicoToin (34.0+0,1) mm —pans yctaHoBku Tnuna K-5;

B BUe Ancka gnametpom (50,040,1) Mm v BbicoTol (15,0£0.1) MM, Kpas KOTOPOFO CKPYTAstOT (paguyc
1 Mm), —Aansa yctaHoBku Tuna K-7.

dopma 1 pasmepbl 06pasLoB ANA APYTUX YCTAHOBOK OMNpefenaloTca npoduineM u pasmepamu
MHEBMOMNOYTI.

3HaueHMe MapameTpa LuepoxoBaToe™ 06paboTaHHOW NOBEPXHOCTM Ra [OMKHO 6brmb He 6onee
2.5 wmkm no FOCT 2789.

4.4.3 HekomnakTHble 06pasLbl Npobbl (KYCOYKM NPOBOMIOKU, rpaHynbl, MOPOLLOK U T. M.) aHanu3u-
PYtOT B TPAHCMOPTHBIX KOHTENHepax.

Macca aHanusupyemoro obpasua T, r, [O/KHA NPeBbILIaTh 3HaYeHWe, BbIYUCIEHHOE M0 (hopmyne

M6 >0,35p v, @

rac p — nj0THOCTb aHaIM3Mpyemoro obpasya, r/cm3;
Y — BHYTPEHHW 06beM TPaHCMOPTHOIO KOHTelHepa, cM3.

4.4.4 Mepes aHanu3om o6pasupbl (KpOMe NOpOLLKa W rpaHyn) 06e3KMPUBAIOT aLueTOHOM, CrMPTOM,
BbICYLUMBAIOT HAa BO3AYyXe, 3aTeM B3BELUMBAIOT.

45 MopfroToBKAa K aHanusy

45.1 lMogroToBska ycTaHOBOK

MoAroToBKy YCTaHOBOK M FeHEpaTOpPOB HEMTPOHOB K aHann3y (BKIKOUYEHWE, HACTPOiiKa, U3MepeHne
YPOBHA (hOHa) NPOBOAAT B COOTBETCTBUM C UX TEXHUYECKUMW OMUCAHUAMU U MHCTPYKLUUAMMN MO 3KCMY-
aTaumm (ganee — MHCTPYKLUMUAMM).

4.5.2 TpasyvpoBaHue yCTaHOBOK

YCTaHOBKM rpagyvpytoT B paboyeM pexxuMe n3MepeHuii no apym (yctaHosku tunos K-1, K-7) nan
no ogHomy 06pasLy C UCMOo/b30BaHNEM CTaLMOHApPHOro MoHMTOopa (ycTaHoBKa Tuna K-5).

I"pafiyMpoBOYHbIA KO3 duumeHT K, r-%, onpefenstoT no hopmyne

Ho - Tp 100 3)

rge  n0— KONWYECTBO 3aperncTpyvpoBaHHbLIX UMMYNbCOB OT o6pasua 15 MOHUTOPMPOBaHWUS WK
CTauMOHapHOro MoHMTOpPa (418 ycTaHoBKM Tuna K-5);
TO— Mmacca kucnopofa B o6pasie 418 MOHWUTEPUPOBaHMWA. KOTOPbIA HAaxoAuTCsa B KaHane
aHanu3npyemoii Npobel, T;
n0 — KO/MMYeCTBO 3aperncTprpoBaHHbIX UMMY/LCOB OT 06pasLa 419 MOHUTOPUPOBAHNSA, KOTO-
PbIii HAXOAMTCA B KaHane aHann3npyemMoi npo6sbl.

AHann3 KOMNakTHbIX NPo6 MOXHO MPoBOL)rTb Npu ycnosun N0/T0 2 104, HEKOMNAKTHBLIX — MpK
cooTHoweHun n0YT0 a 2 « 104 B NPOTMBHOM Cflyyae CrefyeT NPOBECTW 3aMeHy HeNTPOHHOUW Tpy6Km
reHepatopa He/iTPOHOB. MepMOANYHOCTb FPagynMpoBaHNs —B COOTBETCTBUW C MHCTPYKLWEN.

46 NMpoBefeHNne aHanmusa

4.6.1 AHanu3 nNpoBOAAT B COOTBETCTBUM C TEXHNYECKUM OMUCAHNEM N MHCTPYKLMEN.

4.6.2 Ans ycTaHOBOK, HC 060pYy[0BaHHbLIX CUCTEMaMK BpallleHns obpasua Ha no3uumax 061ydeHns
N N3MEpeHMs, YNCNO LMKIO0B 06yHeHN — M3MEPEHNS AO/MKHO BbITb HC MEHee YeTbIpex.

47 O6paboTka pe3ynbTaToB

4.7.1 MaccoBylo 010 KUC/I0pOo4a B aHanmsupyeMom o6pasue X2, %, BblUACAAIOT No popmyne

X2= K(T~ ) @)
/N6 («0 - Ndp2) '

roe K — rpafyvpoBoYHbIi KO3(guUmeHT, onpeaensemslii no 4.5.2, r-%;
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1, —KO/IMYECTBO 3aperMcTpUPOBaHHbLIX UMMYLCOB OT aHa/M3MPYyeMOro 06pasLia;
M —KO/MYECTBO 3aperncTPUPOBaHHbLIX UMMY/LCOB (hOHA MO KaHaMy aHaNu3upyemoro o6pasya;

—Macca aHanmsvpyemoro o6pasua, T,
/». —KONMYECTBO 3apPerncTPMPOBaHHbIX MMMY/bCOB (POHA MO KaHany MOHWUTOPA.

Mpn uncnonb3oBaHUM ycTaHOBOK TWUMOB K-1 n K-7 Maccosyk [0/ KMCNOPOAA BbIYUCAAT C
MOMOLLbHO apMMETNYECKOr0 YCTPOICTBRA.

4.7.2 Mpy MCNoMb30BaHUM TPAHCMOPTHBLIX KOHTEAHEPOB CnefyeT BBOAWTL MOMPaBKy Ha MaccoBYIO
[ONK0 KNCMopofa B MaTtepuane KOHTeliHepa M B BO3AyXe, HAXOAALLEMCS BHYTPU HEro Mexmy yactuuamm
obpasua.

BaToM cryyae MaccoByto 0110 KUCNI0PO/a B aHa/M3npyemMom obpasLie Xy, %, BbIUMCAAIOT Mo (ropmyie

Xr=Xi- T'Xx*0,03 (Y~ Vh) ®)

roe X2—maccoBasi 4018 KUCopoAa, paccumTaHHas no gopmyne (4), %;

K6 —o6bem aHanunsnpyemoro obpasua, cM3( b -

0,03 — KO3 ULMEHT, YUNTbIBAKOLWLMIA JOMKO KUCopoaa B Bo3ayxe, (r/cm3%.
MaccoByto [ONH0 KMC0poJa B MaTepuase TPaHCMOPTHOK KOHTelHepa OnpeaenstoT nyTeM npejsa-
PUTENbHOrO aHann3a MycToro KOHTeliHepa, MMEOLLero OTBEPCTWA AN YAaneHWs akTMBMPOBAHHOTO BO
BpeMs 06/1y4eHUs BO3Ayxa U3 BHYTPEHHEro 06bemMa

4.7.3 [Jonyckaemble pacxoXeHus pesynbTaToB C JOBEPUTENbHON BEPOSATHOCTbIO /*=0,95 HC JO/MKHBI
NpeBbILWaTh 3HaYeHNM, YKasaHHbIX B Tabnuue 1.

Tabnuuya 1—HopMbl LONYCKaEMbIX PACXOXAEHNI

ABGCONIOTHOE [JOMYCKAEMOE PACXOXKIEHIE, %

Maccosas fonm Kvcnopoga, % ons CXOAMMOCTM [19 BOCMPOW3BOAVIMOCTU
KOMMaKTHbIX HEKOMMaKTHbIX KOMMaKTHbIX HEKOMMaKTHbIX
0bpaTHo™ 06pasLos 06pasLoB 06pasLioB
OT 0,020 go 0,040 Bk/tOY. 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
* 015 *020 » 0,02 0,04 0,03 0,05
» 020 » 030 * 0,03 0,05 0,04 0,06
» 030 * 040 * 0,04 0,06 0,05 0,07
* 040 »050 * 0,05 0,07 0,06 0,08

5 METO[ BOCCTAHOBWTE/NIBHOIO MNABAEHWNA B TOKE MHEPTHOTIO
FTA3A-HOCUTENA

51 CywHoOCTb MeTOfa

MeToj 0CHOBaH Ha peakL v B3aMMOoelCTBIS PacTBOPEHHOIO 1 CBA3aHHOTO KMNC/IOPOAaA C Yr/epogom
rpaMTOBOrO TUrNA MpU BbLICOKOW TemnepaTtype. Kucnopog u3 pacnnasieHHoro obpasua Bblfensercs B
rasosylo (hasy B Bufie okcuga yrnepoga. OKcup yrnepoga nocTynaeT B aHanvu3aTop, 06ecreyuBaroLLmnii
KOMIMYECTBEHHbIV aHaNn3 3KCTParMpoBaHHOrO rasa.

52 AnnapaTtypa, MaTepuanb WU peaKTUBHI .

3kcnpecc-aHanusaTopbl Kucnopoga tunos PO-116 gupmbl JIEKO, 02A-2002 upmbl TENBONbA-
XEPEYC, AK-7516 KoHcTpykumMn HIMO YcpmcTakToMaTMka U UX MoAM(MKaLmu. Annapatypa [Ao/mKHa
MPOATM METPONIOTrNYECKYHO aTTecTaumio B cooTeeTcTBuM ¢ TOCT 8.326.

JonyckaeTca Mcnonb3oBaHWe ApYyroi annapaTypbl, 06eCrneynBaoLLeil NonyyeHne MeTpOorMYeckmX
napameTpoB, MPefyCMOTPEHHbLIX HACTOALMUM CTaHAAPTOM.

[ns NoAroToBKM 06pasLloB K aHanu3y W NPOBEAEHWS aHaNn3a UCMOMb3YIOT CeAyHoLLMe MaTepuasbl
N PEaKTMBbI.

4
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Turam rpadToBbIC (UPM —U3roTOBUTENEN aHANM3aTopoB Man Tram Mapok YK-1 [1), TT-1 (no
uepTexxy ®37768003 «3I») 3aBOAa «INEKTPOYyrIn*.

Lleonnt mapku 5A.

"a3-HocuTeb.

A30T NoBepouHbIii Hynesoii Mapku B [2].

AproH rasoo6pasHsblid, copT Bbicwunii no FTOCT 10157.

A30T razoobpasHbiii no FOCT 9293.

Kucnopog rasoo6pasHbiin o MOCT 5583.

MoBepoyHas rasoBas CMeCb OKWCKM Yrnepoda ¢ a3oTom, Mapku b (3].

CraHfapTHble 06pasLpl cocTaBa TMTaHOBOrO criaBa no MOCT 8.315 ¢ aTTecToBaHHO MaccoBOl foneit
kucnopoga ot 0,02 go 0,50 % (Hanpumep, TCO Ne 3608—87 cocTaBa cnjiaBa TUTaHOBOIO Mapku BT!6).

MpyTKy nepBuYHOro Hukens mapkn H1 nam H2 no FOCT 849.

MpyTkn gnametpom ot 8 go 10 MM ctanu mapku ¥8 nnm Y12 no MOCT 1435.

OnoBo rpaHynmposaHHoe Mapku 01 muam 02 no TOCT 860*.

Hagdpunn no FOCT 1465.

Tuckn cnecapHble pyyHble no TOCT 4045.

CeKyHIoMmepbl.

Becbl nabopaTopHble 2-ro knacca To4HocTM no MOCT 24104.

MuHuetsl no FOCT 21241.

Jkcukatopsl no MOCT 25336.

AueTtoH no MOCT 2603.

CnupT 3TUNOBLIA PEKTU(NKOBaHHBIA TexHnYecknit mo MTOCT 18300.

BeH3nH aBuauuoHHbIn no FOCT 1012,

Marnua nepxnopur [4j.

batucT™**.

53 ToAgrotoBKa K aHanusy

5.3.1 TNogroToBka 06pasLoB

5.3.1.1 Tpo6bl4Nns aHann3a oTOUPaOT N0 HOPMATVUBHOW JOKYMEHTaLMN Ha KOHKPETHYO NPOAYKLMIO.

5.3.1.2 TMoBepXHOCTb NPO6bI HC AO/MKHA UMETb OKCUAHBIX MAEHOK W 3arps3HeHni.

LinnuHapryeckre o6pasLibl BbITa4VBAOT Ha TOKAPHOM CTaHKe, HEe [OMNycKas MOSB/IEHUA LIBETOB
no6exanocTut (OKCUAHbIX «LLEHOK). [0BepXHOCTb 06pa3LL0B NPAMOYTOLHON (POPMbI 3a4MLLAI0T HaAhUIEM.
OO6pa3sLbl He JO/MKHbI UMETb TPELLMH, 3ayCEHLIEB, PaKOBUH.

5.3.1.3 Macca 1 pa3mepbl 06pa3LoB —B COOTBETCTBMM C TEXHUYECKUM ONUCAHMEM aHanm3aTopa.

5.3.1.4 Tlepen aHann3om 06pasupbl 06e3KMpMBatoT 6EH3NHOM, aLeTOHOM, 3aTeM CIUPTOM, CyLIAT Ha
YMCTOV MOBEPXHOCTM W B3BELLMBAIOT.

5.3.2 TllogroToska annapaTypsl

5.3.2.1 AnnapaTypy roToBAT K paboTe B COOTBETCTBMM C TEXHUYECKMM OMMUCAHUEM U WMHCTPYKLWeN
Mo 3KcnayaTauum (fanee — MHCTPYKLMENR).

5.3.2.2 TloCTpoeHMe rpafyMpoBOYHOIO rpauka

"pafilyMpoBOYHbIA rpadink B KoopAuHaTtax «Temnepartypa TUrs, *C —HanpskeHve ToKa Harpysku,
B* cTpoAT no 3HaueHWsM TeMnepaTyp NAaBAeHUs YACTLIX META/I/I0B B AMana3oHe TeMrepatyp UCMbITaHuii
TUTAHOBbLIX CM/aBOB. padnk CTPOAT MPU MEPBUYHOM 3anycke annapaTypbl UK 3amMeHe napTum TUrei.

5.3.2.3 Wcnonb3ys rpadyvpoBOYHbI Fpathvk, YCTaHaBNMBAKOT HanpsHKeHVWe TOKa Harpysku npu
aHanu3e U1 ferasauuy B COOTBETCTBUM C TeMnepaTypoi, yKasaHHO B Tabnuue 2.

5.3.2.4 TogroTtoBka aHanM3aTopoB

[nsa nogrotosku aHanu3atopos TMMos PO-116 n 02A-2002 UCMONL3YHOT NMOBEPOYHYHO ra30BYH CMECH OKMCK
YI7epojac a30ToM Nnpv 06bLEMHOA nane oKu1cy yriepofa He MeHee 99 %. MopsAOK MOArOTOBKY — MO UHCTPYKLWM.

PaboTocnoco6HOCTb CMCTEMBI TUTPOBaHMS aHann3aTopos Tuna AK-7516 npoBepslOT MpPOAYyBKOW
rasonofBogsLueli TpybkyM npeobpa3oBaTensi, MeA/eHHO BbiAblxas BO3gyX (NMpW AblXaHuM) W J06UBasCH
OTK/NOHEHWA CTPeNikn nHaukaropa pH-metpa Ha 0,5—0,65 P, rge P — mMakcumasnibHoe 3Ha4eHune Mo LwKane.
MonyyeHHoe 3HayeHWe CBWUAETENbCTBYET O MPUIOAHOCTY PacTBOPOB B W3MepUTeNbHOW suelike. [Mpu
MeHbLUEM OTK/IOHEHWU CTPeNKM UHAMKATOPa PacTBOPbI 3aMEHAIOT B COOTBETCTBUM C UHCTPYKLMENA.

* B nepeyeHb HC BK/HOUEHb! MaTepHasibl U PEaKTVIBbI, UCTIONb3YeMble irpn 3KCTTyaTaLum KOHKPETHBIX TUMOB
annapaTypbl W YKasaHHbIE B COOTBETCTBYHOLLMX UHCTPYKLMSIX.

*e [1OMYCKaeTCs MCMO/b30BaHWe [PyrvX MaTepuasioB 1 peakLboB, 06ECMEUVBAIOLLIVX TOUHOCTb U3MEpPEHWIA He
HVKe YKa3aHHOM B HACTOSILLIEM CTaHaapTe.
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5.3.3 BCOOTBETCTBUM C MHCTPYKLME ONPeAenstoT NonpaBky KOHTPoALHOro onbrra (MKO) u BBOAAT
ee B MuKponpoueccop. OnpefeneHvie NPOBOAAT Ha Tex Xe pexxuuax ferasalyv n aHanumsa, 4To u Aia
ob6pasua, ¢ BBejeHMeM KOMMeHcaTop3 Macchl 06pa3La, YKa3aHHOro B UHCTPYKLMUW.

Mpw 3HaueHnn MKO 6onee 610- 4% NapTUo TNl 0TXXUratoT NPy 0CTaTOMHOM [aBfieHNN He bonee
6,65 Ma (510—2mmM pt. cT.) 1 Temnepatype 1900—2000 'C B TeueHue 4—5 u. Mocne oxnaxaeHUs TUrei
npv YKasaHHOM JaB/ieHNn [0 KOMHATHO TeMNepaTypbl W U3BMEYEHNS WX CliedyeT XpaHUTb B IKCMKaTopax
VAW MOSIN3TUIEHOBLIX MaKeTax, 3arofIHEHHbIX CYXMM a30TOM.

CpegHee 3HadeHve MKO BBOLAT B 3aMoMuHaloLLee YCTPOWCTBO aHanM3atopa B BUAE PeakTWBHOIO
3HaYeHUs CO 3HAKOM MUHYC B COOTBETCTBUM C WHCTPYKLMENA.

5.3.4 [pafyvpoBaHve aHaN13aTOPOB

AHaninsartopbl rpagyvpytot ¢ ucnons3osadnem CO. TMopAfok rpagyvpoBaHNs —B COOTBETCTBUU C
WHCTPYKUMel. 3HayeHne KoaguumeHTa rpagympoBaHns BBOAAT B MUKPOMpoLeccop.

TpeboBaHus kK CO —no 3.2.

54 MpoBepeHne aHanusa

MopsiaoK onpefenieHns MaccoBoii 4O KUCNOPOAa B aHaM3npyemblx 06pasLax Jo/MKeH COOTBETCT-
BOBaTb MHCTPYKLMM NO 3KCNAyaTauun aHanmsatopa KOHKpeTHoro Tuna (pasgen «Pabota»).

[ns onpefeneHns MaccoBoi [ONWM KUCNOPOAA B TUTAHE WM TUTAHOBbIX CM/aBax MCMOMb3YHT «X0M0C-
TYO» BaHHY, 3arpy>xaemyto HenmocpeACTBEHHO B TUreNb Ha 3Tarne ero yCTaHOBKM Ha HVXKHWIA 3M1eKTPOZ neyn
nepeg aerasaumei.

OnTumanbiwe paboune pexumbl, Macca 06pasLOB M COCTaB «XOMOCTON™ BaHHbI C YY4eTOM TWUMOB
MCMONb3YeMbIX aHanM3aToOPOB AO/MKHbI COOTBETCTBOBATb YKa3aHHbIM B Tabnuue 2.

Tabnuuya 2
Cocras
i Pasbaxnenvie
Tun Macca «XOM0CTOM. (CoOTHOUEHMe Temneparypa Bpems Temrneparypa Bpews
aHanusaropa <**»*»'r  (COOTHOLLEHVE macc)** aHMK3a, ‘C  aKcTpakumw, ¢ nenwww, ‘C - Aerasauuwu, ¢
Macc)
PO-116 0,2-0,3
151 1:10 2200-2250 20-25 2500-2600 25-30
02/1-2002,
AK-7516 0,05-0,10

* B uncnnTene yKasaHa Macca HUKeNs WAW cTanu, B 3HameHaTesie —macca 0/108a (OTHOCUTE/NbHas).

** B uMcnuTene ykasaHa Macca aHanusupyemoro o6pasua, B 3HameHaTefle —macca «XO0CTON*  BaHHbI
(oTHOCUTENbHAS).

MpumeyaHune —IMpu NOLFOTOBKE «XOMOCTOM» BaHHbI W pa3baBneHWW AOMYCKAeTCs OTK/IOHeHWe OT
yKa3aHHbIX MacCcoBbIX ("OTHOLLEHWI, HO HC 6onee 15

55 O6pab6oTka pe3ynbTaToB

55.1 Pe3ynbTaTbl ONpefieNeHns BblAarOTCA aBTOMATUYECKM, BbICBEUYMBAKOTCA Ha Tabno LM(ppoBOro
BO/IbTMETPA WM MeyaTatoTCs Ha NIeHTe: 419 aHanusatopos Tunos PO-116 n AK-7516 — B npoueHTax, ans
aHanusaTopos Trna 02A-2002 —B 4acTaX Ha MUMNOH (M/IH-1).

5.5.2 PacxoxaeHusi, pe3ynbTaToB HC [O/MKHbI MPEBbILLATL 3HAYEHWIA, yKa3aHHbIX B Tabnuue 3, npu
[l0BEpUTENbHOW BeposTHOCcTM P = 0,95.

Tabnuuya 3—Hopmbl fonycKaeMbiX pacxoxaeHui

MaCooBas nasn xnonoposa, % AGCONOTHOE 10MYCKAEMOE PACXOYKIEHME, %

ANA cxogumocTun 314 BOCMNPOM3BOAMMOCT
070,020 o0 0.040 BK/IOU. 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
* 0120 » 0,150 » 0,030 0,036
* 0,15 * 0,20 0,04 0,05
* 0,20 » 0.30 0,05 0,06
* 030 * 0.40 0,06 0,07
* 0,40 * 0,50 0,07 0,08
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MPUNOXEHVEA
(VHthopmaLmoHHOoe)

BUBMVNOIMPA® A

[1) TY 48—4803—90/Y—80 Turan rpaduToBble (HOBOYepKacCKuii 3MeKTPOAHbLIA 3aBoA, T.

HoBouepkacck
PocToBckoii 0611.)

[2 TV'6-21-39-79 A30T NOBEPOYHbINA (banawMXUKCKUIA KNCNOPOAHbIN 3aBOA, . Banawwnxa MocKoBCKOA

061.)
3] TY6-21-81-78 Cmecb MoOBepouyHass rasoBasi OKuWcu yrnepoga ¢ asoToM (BanawmxuHckuii
KUCNOPOAHbINA 3aBog, I. banalmnxa MockoBcKoii 0611.)
(4) TY 6-09-3880-75 MarHuii  xnopHokucnblii  (Bepe3HUKOBCKUIA XUMUYeckuidi 3aBof, . Bepestoku,

Mepmckoii 0611.)
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YK 669.14.001.4:006.354 MKC 120.50 B59 OKCTY1709

KntoyeBble cnoBa: TUTaH, TUTaHOBbLIE CMNaBbl, METOAbI ONPefeneHns KUCNoPoaa, annaparypa, Mmarepuassl,
PeaKTnBbI

Pepaktop /T 1 Haxumosa
TexHuueckuit pegaktop H C. MpuwaHosa
KoppekTop B.W. Bapemuosa
KomnbtoTepHas Beperxa CB Ps6osoii

M3a. nuy. Ne 021007 ot 10.08.95. CpaHo B Habop 29.04.98. MognucaHo B nevaTb 10.07.98 Yen neun. 1,40. Yu.-m3an. 0,91.
Tupax 237 3t0. C 728. Tak. 492.

MMNK W3patenscTBo cTaHaapTo, 107076, Mockea, KonogesHblii nep., 14.
HabpaHo B /3gaTtenbcTee Ha M3BM
®unman UMK K3paTenscTBo cTaHAapToB — Tun “MOCKOBCKMIA NeyaTHUK”. MockBa. J1annH ncp., 6
Mnp N? 080102
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