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MEZKI‘OCY,Z[APCTBEHHLIﬁ CTAHZIIAPT

ATIOMUHUWN U CIUIABBI ATIOMUHUEBBIE
Merozs! onpeeieHAEs BOAOPOAA B TBeplloM METAJLIE BAKYYM-HATPEBOM

Aluminium and aluminium alloys.
Methods for determination of hydrogen in solid metal by vacuum hot extraction

JlaTa sBenennsa 2000—01—01

1 ObaacTp MpEMeHEeHHSA

HacTosumii craHgapT ycTaHaBNHMBaeT ABa MeTONa ONpENeNeHHsS BOAOPOJA B TBEPHOM MeTaslle
AMOMHMHMS ¥ AIOMMHHMEBLIX CIUIABOB: METOI BaKyyM-HArpeBa ¢ aHATH3aTOPOM MO JABTCHHIO M METON
BaKyyM-HarpeBa C MacC-CIIEKTPOMETPHYECKHM aHATH3aTOPOM B THHAMUIECKOM PEXHMeE (IIPH MaccOBOM
none sopopona ot 0,06 mo 0,7 mma—1).

2 HopmaTHBHBIE CCBLIKH

B nacrodilieM cTaHgapre MCHONB30BaHBI CCHUIKM HA CJCAYIOUIHE CTAHAAPTSL

I'OCT 1012—72 BeHsuHb! aBHaHOHHLIE. TeXHUYeCKHE YCIOBHS

I'OCT 1790—77 THlpoBonoKa M3 CIUIABOB XpoMes T, amoMesib, KONelb ¥ KOHCTAHTAH I TEpPMO3-
TIEKTPOIOB TEPMOINEKTPHIECKHX TIpeobpasopaTeicii

T'OCT 3118—77 Kucnora congnag. TexHHYeCKHe YCIOBUSA

I'OCT 4658—73 Pryrs. TexHudecKue ycaoBus

I'OCT 5556—81 Bara MeauuuHcKas rurpockonmyeckas. TexHWIecKHe YCIOBHS

TOCT 9293—74 Asor rasooGpasHsrii 4 Xunkuii. Texuudeckue yciaoBus

I'OCT 10484—78 Kucnora dropucroBofopontas. TexHudecKue YCIOBHUS

I'OCT 18300—87 Crupt 3THIOBEL peKTUHKOBaHHEIA TexHUdecKuit. TeXHUUECKHe YCIOBUS

I'OCT 25086—87 IiBeTHBIC MeTaUIHI M UX cIUiaBel. O6muMe TpeOOBaHMS K METONAM aHaNHU3a

3 Obume TpedoBaHHA

3.1 O6ume TpeGoBanMs K MeTomaM aHanu3a — no [OCT 25086 c nononHeHUeM.

3.1.1. MaccoByio Jomo BOAOPOAa B aHATH3MPYEMBIX CIUIABaX ONpeNe/TIOT Ha BYX o6pasliax OMHOM
Npo6hl, B3BELICHHBIX C IOrpEeIHOCThIO He Gonee 0,01 r. 3a pe3yisTarT aHamIW3a NPUHMMAIOT CpeTHEe
apu@MeTHdecKoe pe3yNbTaToB ABYX MapaUleNIbHBIX ONpeacIeHHUM.

4 Me'ron BaKYyM~Harpepa ¢ aHAJIM3aTOPOM IO JABJIEHUIO B peXKMMe HAKOILTICHMS

41CymHOCTSL MeToOAaA

Meron ocHoBaH Ha KCTpPaKIMHM BOJOPOZa U3 aHATH3UPYEMOIO MeTa/lla, HATPETOro HUXe TeMIlepa-
TYpHl IUIaBNeHHUs, B auanasoHe ot 500 mo 600 °C, B BakyyMe NpHM OCTaTOYHOM namieHuu (6,65 —
9,31) - 10~ Ila.

Brigensionmecs rassl coGMpaloT B KAMMOPOBAHHBINA 0ObeM, IO HSMEHECHUIO NABICHHUS ONPENe/SIOT
MX XonudecTBo. Bomopon u3 rasoBoit cMecH yaazsor auddy3HOHHBIM IyTeM depe3 HarpeThlii NaUTaTieBbIit
GuETp, U IO Pa3HOCTH JARICHUH ONPEAEISIOT KOMMYECTBO BOIOPOAA B 3KCTPATHPOBaHHOM TA30BOM CMECH.

M3nanne opunpansroe
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42 NoarotroBka obpa3nos AJ4 aHajJu3a

4.2.1 W3 npo6hl BEIPE3al1oOT 3aTOTOBKY WIS obpasiia IIMPHHON M TONUMHOH He MeHee 10 x 10 My,
umHol oT 70 no 100 MM, W3 mosydeHHOM 3aroTOBKH BRITAYMBAIOT Ba o6pasna anameTpoM (8,0 £ 0,1) MM,
mmroi (20,0 + 0,5) MM caenyloniuM obpaszoMm:

- IIPOTAYMBAIOT 3aTOTOBKY TIO JUIMHE 40 quamerpa 8,5 Mu;

- TIPOBOMST YHUCTOBYIO 00pabOTKY TOpla,;

~ TIPOBONSAT YHCTOBYIO 00paBoTKy oOpasla MexaHWdecKoi moaaded cyrmopta. YactoTa BpaimeHusl
wmuEaens nomxkHa Ourrh or 1200 no 1500 06/MuB, 3HaYeHMe nojgadu cyimopra — oT 0,04 go 0,10 MM Ha
oMH 060POT UIUHAEH, IIyorHa pesanus — ot 0,1 no 0,2 MM. Pexyluyio kpoMKy pesnia IpeiBapUTEILHO
MOJHPYIOT aTMa3HOM MacToi. YIbl 3aTOYKHM peslia MOAOMPaloT 3KCIEPHMMEHTATLHO B 3aBUCHMOCTH OT
MapKu civiaBa. OBTOYKY MPOBOAAT 03 oXNMaXaaloleil SMyILCHH;

- orpesaloT 0bpaswb ;ymHOH (20,0 £ 0,5) MM kaxaeii. [Ipu 3ToM He TonyckaeTcst moAnepXUBaTh UX
TIMHIIETOM BO M30eXaHHe H3MEHEHHs KavecTa NnosepxHocTy. Heobxonumo, YTo6nl KaXabrii o6pasel ranan
B CTEKJIAHHYIO OIOKCY, PAcIIONOXEHHYIO MO 3aTOTOBKOM;

- Kaxasli o6pasel 3aXHMMaloT B NaTpoH B MOMM3TWICHOBOH LiaHTe M 00TAYMBalOT BTOpo# Topen. B
Ka4yecTBe MaTepHalia LIaHTH HOIYCKAeTCs TaKXKe UCHONb30BaTh Te(hIOH WIK TapHaMuL,

4.2.2 O6pasus! B3BelIuBaT. Cpasy Xe Mocjle B3BeHIMBaHUS 0Opaslnl HeoOXOZWMO NOMECTHTh B
3arpy309HYIO TPYOKY YCTAHOBKH. JlomycKaeTcsl ocTaBIsaTh 00pasubl Ha Bo3ayxe He Goree 3 4.

43 AnnmapaTypa, peaxkxTHBH H MaTepHals

YcranoBKka BaKyyM-HarpeBa C aHaAM3aTOpPOM 1O HNABACHHIO AN ONpeEnc]eHHS MaccoBOil OO
Bomopona (pUCYHOK 1), MMemoliasi IyJabT YIPaBRIeHHs, COCTOWT M3 OCHOBHBIX COOpDOYHBIX COMHHI U
3JIEMEHTOB:

—

~
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Pucynok 1 — CxeMa yCTaHOBKHM BaKyyM-HarpeBa ¢ aHAIM3aTOPOM I10 DaBISHUIO

- 3NEKTPONeYb comnpoTuBIeHus 15, obecrieumBaiolmas TeMmepatypy Harpesa or 300 mo 900 °C,
cHaOXeHHas XpoOMeb-aIOMEIEBEIM TePMO3JIEKTPHIecKUM nipeo6pazoratenem nio 'OCT 1790 u nioreH1M-
oMerpoM tuna KCII-4 nns uaMepeHus H perucTpalli TeMIEpaTyphl;

- BaKyyMHasi CHCTeMa, ¢ IOMOIITBIO KOTOPOit B YCTAHOBKE CO3NAlOT paspexenHe (6,65 — 9,31) - 10~ Ila;
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a — TpyOKa Ge3 BKiajhbllia; 6§ — TpyOGKa ¢ BKIaAbIIeM
Pucyrok 2 — DkerpakiimoHHas TpyOka

B Hee BXonAT dopakyyMmusbni Hacoc 14 Tuna 2HBP-5[1M, napopryrHsiil auddysnonHnii Hacoc 13 Tuma
H50P, crexIgHHBI IAPOPTYTHBIM Hacoc 4 M CTEKIISIHHbBIE TPYOOIIPOBOIR;

- CTEKISHHBIA 3KCTPAKIIMOHHBIN Y3€], COCTOSIIMI H3 CMEHHOM KBaplIeBOM 3KCTPAKIHOHHOM TPYOKH
1 (pucyHOK 2a), COSAMHEHHOM ¢ MOMOLIBIO BojooxiaxnaeMoro nwMda 2 ¢ 3arpy304HoH TpyoKoH 3,

- aHANUTHYECKasd CHCTeMa, COCTOMINAS M3 KAIMOpPOBAHHOM €MKOCTH, OrPaHHYSHHOHl ¢ OmHOU
CTOPOHBI YCIIOBHOM cpelHel TMHUSH CTEKITHHOTO NAapOPTYTHOTO Hacoca 4, € IPyroil — pTYTHLIM 3aTBOPOM
1]. BXcTparMpoBaHHEBNA M3 00pasiia ra3s epeKauyuBacTCs B KATHOPOBAHHYIO €eMKOCTD, BKITIOUYAIOMIYIO 6alUIon
§, CTeKIITHHBIM MAapOPTYTHBIM HAcOCOM 4

- mauiaaMeBbIii GUIBTP (TPyOKa HapyXKHbBIM JHaMETpoM 2,5 MM, mmaHo# 100 MM, TOMUIMHOM CTEHKH]
0,1 MM) c TIeybi0 Harpesa 7, ciayXalllMii M1 YOAJICHHS BOAOPOIA M3 3KCTParMpoOBaHHOM CMecCH, Haxons-
Leiicsa B aHAIMTHYECKO# cHCcTeMe, IIpH eTo Harpepe o TeMmeparypsl oT 600 go 700 °C;

- KOMIIpecCHOHHBI MaHoMeTp Mak-Jleona 9 ¢ quanasoHoM usMepenwmii ot 1,33 - 10~2 no 79,8 Ma
IUIsI I3MEPSHHS JaBICHUA COOpaHHbIX B aHAJIMTHYECKOH CHCTEMe Ta3oB;

- kpausol K, ¥ K;, c TOMOHIBIO KOTOPBIX OCYINECTB/ISIOT NOXbEM M OIYCKAHWE PTYTH B MaHOMETpe
Max-Jleonga 9 u 3arBope 1] TpH coeAMHEHUH HX IONepeMeHHO ¢ aTMocdepoil wim ¢GopBaKyYMHBIM
GaJutoHOM 12;

- JIOBYWIIKA 5 ¥ KATIWINSIpHasl JIOBYLIKA 6, OXJIaXnaeMBbie XUIKUM a30TOM; CIYyXaT A BEIMOpPaXKHu-
BaHMsI IapOB BOJBI B YCTAHOBKE;

- MaHoMeTpudecKas jdamna 0 tuna [IMT-2 nns konTpons paspexXeHusI.

Homyckaercsl Hiconb30BaHMeE JPYTOd aHAJIOTHYHON aHAJIUTUIESCKOM anIapaTyphl, IIpeJycMaTpHUBalo-
el MpoBeIeHHe aHATTH32 TEM XK€ MEeTOIOM 1 00ecTieYHBaoLiel HOJIydeHUe METPOJIOTHIeCKHUX TapaMeTPOB,
YCTaHOBJIEHHBIX HACTOSIINM CTaHIAPTOM.

Pryre Metammgeckas o N'OCT 4658.

bensud no I'OCT 1012,

Crupr 3THI0BHIH peKTrdHuKoBanHbI Texamyeckuii o FOCT 18300,

Macno BakyymHOe.

Pesuna BakyymMHas.

Kucnora conanas no I'OCT 3118, pacteop 1 : 9.

Kucnora ¢ropucrosogoponnasi mo FT'OCT 10484.
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Asor xunkwmii o T'OCT 9293.

Bara MemuumHcKas rurpockommdeckas no FOCT 5556.

BaTucr.

44 [IpoBegcHue aHamH3a

4.4.1 TIposepstoT BAKyyMHBIE KPaHBl, KOTOphIe JOJDKHBI cBoOoIHO, Ge3 yeunmii Bpamarsest. Ha Beex
KpaHaX HeoOXoIuMO He pexXe ABYX pa3 B Mecsill MEHATbh BAKYYMHYIO CMasKy, KOTOPYIO HaHOCST TOHKMM
cnoeM. CMa3ka He JOJDKHA IOIaNaTh B BAKYyMHBIC KOMMYHHKALH.

4.4.2 3arpyxaioT aHanmM3MpyeMble o6pasLkl B 3arpy304Hylo Tpyoky 3 (pucyHok 1). B ommy cepmio
3arpyxaior He 6onee necsTi 06paslioB.

4.4.3 HaHocsT BaKyyMHYI0 CMa3Ky Ha UM} SKCTPaKUHMOHHOH TpyOKHM [ M NMpPHTHPAIOT ee K
BomooxnaxnaeMoMy uumndy 2. He gomyckaercs nonagaHie BaKyyMHOM CMasKu Ha BHYTPEHHIOKO NOBEpX-
HOCTb KBApLICBO# TPyOKH.

4.4.4 Jna cosnaHua ¢opBaKyyMa Bo Bcell YCTAaHOBKE HEOOXOMMMO:

- 3aKpEITh Bce KPaHBI, '

- BKMIOYHTH GOpBaKyyMHBIN Hacoc 14

KpaH K; coemquHUTh ¢ (OPBaKYyMHBIM Ga/UIOHOM [2 M OTKayaTh BO3AYX H3 HEIO B TEYCHME
15— 20 MHH 3aKPBITh KPaH K, axpann K|, K, 1 K coeIMHUTE € BHICOKOBAKYYMHOH MarucTpaibio OTKA9KH
Yepes napopTyTHeli Auddy3snoHHb Hacoc 13.

ITpu TakoM MONOXEHMA KPAHOB OTKAYMBAIOT BO3IAYX U3 IKCTPAKLIMOHHOM TPYOKHM I M apOpPTYTHOTO
nuddysnonHoro Hacoca I3 o co3naHus paspexeHus He MeHee 1,33 Ila. PaspexeHue KOHTPOIMPYIOT
naMnon 10;

- 3aKphIBAlOT Bee KpaHBl. KpaH K cOeqUHSIOT ¢ MarucTpasbio KpaHa K; ¥ OCTOPOXHO OTKPLIBAIOT
kpaH K,, COENMHHB aHAMMTHYECKYIO CHCTeMy ¢ $HOpBaKyyMHBIM HacocoM. IIpu 3ToM PTYT: B MaHOMeTpe
Mak-Jleona 9 u pryrHoM 3atBope 11 Gyner noqHUMathcs. PTyTh HeOGXONMMO OIYCTUTD, COSAMHHB KpaHbl
K, u K; ¢ GopBakyyMHBIM GauioroM 2. OTKa9Ky IPOBOAAT [0 cO3NaHus paspexeHusi He Meee 1,33 Ila.

4.4.5 JIna cosmaHus BO BCeil CUCTeMe BBICOKOTO BaKyyMa HEOOXOAMMO:

- BKJIIOYHTH BOASHOE OXJIaXIcHHUe NapopTyTHIX auddy3uoHHbIX HacocoB 4 ¥ 13 u unuda 2

- BKIIIOYMTb HarpeB HapopTyTHHIX OuddY3MOHHBIX HacocoB 4 ¥ 13

- xpaubl K, K, u K; COeAMHUTb ¢ MapopTyTHEIM Auddy3HoHHBIM HacocoM 13 W depes 10 MuH
BKJTIOYHTh HACOC, B JIOBYLIKY J 3aTMTh XMAKWN a3or. OTKadKy IIPOBOIAT N0 CO3NaHUs B CHCTEME BaKyyMa
He MeHee 1,33 - 10~* Ta. Crenenb paspeXeHus1 KOHTPOIHUPYIOT MAHOMETPHYECKOMH TamMIIol 10y MaHOMeT-
poMm Mak-Jleona 9.

4.4.6 IIpoBousAT Oera3alio 3KCTPaKIMOHHOH TpyOKH . [114 3TOro HaABHUIAaIOT 31EKTPOIeYh COTIPO-
THBICHUS Ha TPyOKy ¥ BKIOYaoT ee. Temnepatypa gerasauuu (900 + 20) °C, nponomkurensHocTs 1 4.

4.4.7 OnpeesnsiioT NONpaBKy KOHTPOJIBHOTO OIbBITA, KOTOpasi He NOJDKHA TIPeBhIaTh 7 - 10~ cM3/a
Tipu o6beMe aHanUTHYecKoi cucTeMbl 1000 cM®. Jns 9TOro CHIDKAIOT TeMIeparypy nedd o paGodei u
HU3MePSIOT HaTeKaHMe B AHAUTHYECKYI0 cucTeMy. TeMIiepaTypy IpoBeE€HHUs aHA/IM3a YCTAHABIUBAIOT Ha
30—40 °C HiDKe TeMnepaTypsl IUIaBIeHUs aHATU3UPYeMOro CIUiaBa. .

3anMBajOT XUIKHI a30T B KAMWUBIPHYIO JIOBYIIKY 6, KpaH K, COeIMHSIOT ¢ aHATUTHYECKOM CUCTEMOM
gepe3 NapopTYTHBIN Nuddy3HOHHEIA Hacoc 4, HOAHUMAIOT PTYTH B 3aTBope /1. Criycra 20 MuH (Tipoxon-
XUTEIBHOCT 3aMepa NONpPaBK¥ KOHTPOJIBHOTO OTIBITa) M3MEpPSIOT JaBieHHe B aHAIUTHIECKOM CHCTeME.

Mocne nuddysuu Bomopoma yepe3 NAUIAAUEBBIT QWIBTP HM3MEPSIOT OCTATOYHOE MABICHHE M 1O
Pa3HOCTH JABIEeHHH [0 U nocne Auddy3un onpeaesioT KOTHYECTBO BOAOPO/A B TONPAaBKe KOHTPOJILHOTO
OTIBITA.

4.4.8 Tocne onpefeneHWs NMOMpPAaBKH KOHTPOJLHOTO OINBITA PTYTh B 3aTBope /] ONYCKAlOT, U B
aHAJIHUTHYECKOM CHCTeMe C 3KCTpPaKIMOHHOM TpyOKoil co3naeTcsi BLICOKMMA BaKyyM.

4.4.9 Jina mposeneHus aHamu3a obpasla MOXHUMAIOT PTYTH B 3aTBope 1], cOpachiBaloT aHATH3UpPYe-
MBI 0o6pasell B 3KCTPaKIIMOHHYIO TPYOKY I CTATbHBIM TOJIKATENeM IpH oMol MarauTa. Yepes 40 Mux
M3MepSIOT NaBIEHHe B aHAJIMTHYECKO# cHucTeMe MaHoMeTpoM Mak-Jleona 9 ¥ Ipolo/DKalOT M3MepeHUs
Yyepes KaXable 10 MUH. DKCTpaKLMIO CIATAIOT 3aKOHYCHHOM, €CITH TPH MOCEAYIOIIHX N3MEPEHHUS NaBICHHS
COBIAAAIOT WIM HM3MEHSIOTCS Ha 3HAYEHME INMOMPABKM KOHTPOILHOTO OmbITa. DKCTpaKLMsa BOLOpOOA M3
o6paslia NPHHATHIX Pa3MepoB TpoJoDKaeTcs oT 1 1o 2 4. 3HavyeHHe NaBieHus P IOCeHEr0 U3MepeHMs
3aIIMCHIBAIOT B paboYMii XypHAT.

ITpu oMo KpaHa K, COSAMHSIOT 3KCTPAKIIMOHHYIO TPYOKY C MATMCTPAJIbI0 OTKAYKHU NTAPOPTYTHOTO
auddy3uoHEOro Hacoca 13 ¥ BKIIIOYAIOT IIedb Harpesa naviaguesoro duwisrpa 7. Bonopon mudbdynmupyer
yepe3 CTEHKH Na/UIaXUeBoll TPYOKH, ¥ JaBTeHNE B aHATMTHIECKOH CHCTeMe NMOoHKMXaeTcsd. ONHOBPEMEHHO
yaansnoT obpazell U3 30HbI Harpesa 3KCTPaKLWMOHHON TPYOKH.

4
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4.4.10 Tlo oKOHYaHWH YAAJCHHUS BOOOPOIA M3 Ta30BOil cMecH (NpH COBNANEeHMH DPE3yILTATOB TPEX
U3MepeHMH NaBICHHS, TIPOBCACHHBIX Yepe3 Kaxnvie 10 MHH) U3MEpSIOT OCTaToYHoe JapicHue P, . B
AHATUTUYESCKOH CHCTeMe, BBIKIMIOYAIOT Neyb Harpesa naniaguesoro ¢umstpa 7. Kpan K, coenussmor ¢
AHINTHYECKON CHCTeMOH, OIYCKAIOT PTYTh B 3aTBope I/ M CO3[AIOT B aHAIMTHYECKOH CHUCTeMe BHICOKUH
BaKyyM.

4.4.11 AHanmu3 OCTANBHBIX 00paslLiOB cepHM TIPOBOAST, KaK yKa3aHo B 4.4.9, 4.4.10.

Ilepen aHamu3oM Xaxporo o6pasia HEOOXOMUMO OMNpPENe/IsTh MONpPaBKy KOHTPOJIBHOTIO OITBITA, KakK
yKasaHo B 4.4.7. Bo BpeMs aHa/iM3a B JIOBYIIKAX 5 B 6 MOMNEPXHUBAIOT NOCTOSHHBLINA YPOBEHb XMAKOTO
a30Ta; U3MECHEeHHe YPOBHA He NOJLXHO NpeBbIart 15 MM.

4.4.12 Jlnsd aHanw3a aMOMMHBUEBEIX CIJIABOB, COJICPXALUMX KOMIIOHEHTHI ¢ BBICOKHM JaBJIeHHeM Tiapa,
B 3KCTPaKIIMOHHYIO TpYOKy [ cOpachiBaloT MepBhlii («XONOCTOW») oOpasell U3 cepuH, HOMEINAIOT Haj
006pas1ioM ¢ TOMOLBIO MarHUTa CTAILHOM HIAapHK B KBapleBoi o6onouke M NpoBOIAT Aerasalliio obpasna
B Tedenue 1 4 npu Temmeparype aHanu3a. [lo okoHYaHWHU aHayM3a obpasel yIANSIoT M3 30HEI Harpesa B
OTPOCTOK 3KCTPAKLMOHHOH TPYOKH MOBOPOTOM €€ B ITHde 2. 3aTeM ONpeAeaIoT HONPaBKY KOHTPOILHOTO
onbITa 110 4.4.7 ¥ MPOBOIAT aHATN3 CHEAYIOUWMX 00pa3LoB B cooTBeTcTBYM ¢ 4.4.9 1 4.4.10.

HpuMedaHue— IIposeleHre TeTa3alii «XOIOCTOIO» 06pasia 0GYCIORIEHO HEOBXOTUMOCTRIO YIAIeHMST
BJary, afgcopOHpOBaHHOM Ha CTCHKax SKCTPaKITMOHHOM TpyOKW, MpU B3aMMONEHCTBHH KOTOPOI ¢ BO3rOHaMH 0Opa3y-
eTcs BOHOPON, MCKAXalonIUil pe3yabTaTel aHanu3sa. s mpemoTBpallleHMs pacIipOCTpaHeHHs BO3TOHOB 10 BCeH
[IOBEPXHOCTH TPYOKH CIYXKUT KBapuUeBHH IIapyK (PHCYHOK 2), KOTOPHIA HCIIONB3YIOT HPH aHAIM3e KaXaoro obpasia,
COIIEPXAITIET0 KOMITOHEHTEI ¢ BRICOKMM JaBNeHHEM Iapa.

4.4.13 JUia npoBeAeHUA aHaiu3a Jpyroli cepuy oOpasHoB NPOBOAAT CleXYIOIIME OTIepaliH.

4.4.13.1 BHIKTI0YaI0T 3/IEKTPOIIeYb CONPOTHBIICHM 15 1 Yepes 20 MUH 3aKphIBaloT KpaHH K, K,.

4.4.13.2 Brxm09al0T CTCKIAHHBIA TIAPOPTYTHRIA Hacoc 4 M MCHApSIOT XMAKMHM a30T CXATHIM
BO3AYXOM M3 JIOBYLIKM J. BakyyM B aHaIHMTH4eCKO¥ cHCTeMe INOHIDKAeTCs 3a CHeT MCTApeHMs BJIAlH,
CKOHIEHCUPOBAaHHOW Ha JoBymiKe. OTKaUMBAIOT aHATUTHYECKYIO CHCTEMY dYepe3 NMapopTyTHHIA Sudpdysu-
OHHBIN Hacoc I3 N0 co3faHus BRICOKOTO BaKyyMa, IIOCJIe 4eTo 3aKphIBaloT KpaH Kj.

4.4.13.3 Bemcmoyaror napoptyrHbli nuddy3sHoHHBI Hacoc 13 ¥ ciyets 10 MUH MCNAPSIOT XUAKUR
a30T U3 JoBylIKK 5. Yepes 15 MuH 3akphiBaioT KpaH K;. Criyerst 30 MUH Tioc/le BHIKITIOYEHHS TAPOPTYTHOTO
b by3HOHHOIO Hacoca OTKIIOYAIOT BOLY.

4.4.13.4 Brixmovaior popBakyyMHBIA Hacoc ]4 1 BITyCKAIOT B HACOC BO3MYX Yeped KpaH K, coexuHuB
ero ¢ atMoc(epoi.

4.4.13.5 B HM3KOBaKyyMHyI0 MarucTpajhb 4yepe3 KpaH K BIycKaloT BO3IYX arMocdephbl.

4.4.13.6 Kpanamu K| u K, coeaMHsIOT 3KCTPaKIIMOHHYIO TPYOKY I ¢ HH3KOBAKyYMHOM MarucTpabio
Y OTCOENHMHSIOT ee OT BodooxIaxaaeMoro umda 2,

3arpy:aioT HOBYIO IApTHIO 00pasloB.

4.4.14 IIpy BRIKITIOYEHUH YCTAHOBKM, KOTIla CEPHS 3arpyXeHHBIX 0OpaslioB IIpoaHAIM3MPOBaHa HE
NIOJTHOCTBIO, TIPOBOASAT ONSpalldH, YKasaHHuE B 4.4.13.2—4.4.13.4.

4.4.15 Bo3nyx B aHAMUTHYECKYIO CHCTEMY M NapopTYTHLIA AuddysHOHHLIH Hacoc 13 BIycKaloT
TOJIBLKO TIPH o61IeM PO HAAKTIYIECKOM PEMOHTE YCTAHOBKM M YCTpAHEHHH HEMCIIpaBHOCTEN.

4.4.16 Tlocne nmpoBeAeHHS KAXKION CEpHH aHAJIM30B [UIs1 YIAJCHHA BO3TOHOB, OCTABIIMXCS Ha CTEHKAaX
3KCTPaKIIMOHHOM TPYyOKH, ee 3aMONHSIOT BOJOH M BbIIEPXHMBAIOT 5—7 MHUH. 3aTeM TPYOKY 3alOIHSIOT
pacTBOpOM COSIHOM KWCIAOTHI 1 : 9 M BHIOEPXMBAIOT O TOJHOIO VEAJNCHHA BO3IOHOB, MOCHE YETO
TIPOMBIBAKOT JHCTWIIHPOBAHHOM BOMOM.

Ecmu Bo3roHBI He yaaneHsl, To nocle 00paboTKy TpyOKH pacTBOPOM COJITHOM KMCHOTH!I HE0GXONUMO
IIPOMBITH €€ TPOTOYHON BOAOH M 3aNONMHUTH HTOPHCTOBOAOPONHOH KHCIOTOM, BLIEpXaTh B TEYEeHUE
3—5 MMH [0 ONHOTO YAANCHUSI BO3TOHOB, BHOBb IIPOMBITH IPOTOUHOMR, 3aTeM IUCTIWLIHPOBAHHOMN BOAOH,

ITpoMeITyIO TPYOKY NPOKAINBAIOT B 3/IEKTPONeYH COMPOTHRIEHHS npH TeMmepartype (900 + 20) °C B
TeyeHue 30 MuH.

' 4506paboTKa pe3ynNbTaTOB
4.5.1 MaccoByo om0 BOAOpOa B aHANMK3UpyeMoM obpasiie X, MIH ™!, BLIMHCIIOT 1o hopMyrne

X= Xoﬁm - )gmn’ (1)

e X, — CyMMapHas MaccoBas [0/l BONOPOZIA, BEUIGNUBLICIOCS TIPH aHamase o6pasua, MrH ™!,
X on — MAaccoBast JOJS «[TOBEPXHOCTHOTO» BOXOPOA, COOTBETCTBYIOLIAs o6pa3iy NaHHOTO CIUIaBa
OAHHBIX pasMepoB, MIH™!,
CyMMapHY10 MaccoByKO OO BOOpona Xq,, , miE~!, BemMcmOT IO hopMyIIe
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0,89 Vot [Pl _P, ({6)] @
Xoom = 1013 m ’

e 0,89 — xoadduument, MmH ! /cM?;
V — 06beM aHATUTHYECKOH CHCTEME], CM>;
273
T+ 273

— TeMiiepaTypHbIit K03(hpdULIMEHT,

t — TeMilepaTypa B noMemenuu, “C;
P, — nasneHue Bonopoxa npy aHammse, Ila:

P, n P; — of1uee 1 ocTaTOYHOE NaBlieHHe TIpH aHamse, [la;
P, — namneHHe BoAOpPOAa IPH NPOBENCHHH KOHTPOLHOTO OMbiTa, [la:

P; u P; — ob1iee 1 oCTaTOYHOE [aBJICHHe NP NPOBEICHUH KOHTPOILHOIO onbira, [la;
T — BpeMs aHAIHM3a, MHH;
1013 — xoadpduument, Ila;
m — Macca obpasia, T.

4.5.2 Jing onpeneneHUS MacCOBOH NOJH «IOBEPXHOCTHOIO» BONOpoAa, 06pasyiolerocs Mpy B3auMo-
IeHCTBUM BJIard, ajacopOMpOBaHHOI Ha IOBEPXHOCTH oOpaslia, ¢ MeTaJUIOM TIpM TeMIIepaType anaiusa,
TIPYTOK U3 aNIOMHHUS WM ATIOMMHHEBOTO cIUIaBa quaMerpoM 10—12 MM noMeIlaioT B KBapLEBYIO TPYOKY
M [EeTasHpyioT HIpu TeMrieparype arnamm3a 10—15 4 B BakyyMe IO HOJIHOIO YAJICHHMS PAacTBOPEeHHOTO B
MeTajle BOAOPOnaA.

W3 npyTKa BHITAYMBAIOT 0Opaslsl H aHATH3UPYIOT, KaK yKasaHo B 4.4.7—4.4.10.

MaccoByio OO <«IIOBEPXHOCTHOrO» Boaopoia X, ., MIH !, cOOTBeTCTBYyIOMYI0 06pasly NaHHBIX
pasMepoB, BBEIMUCISIOT Mo dopMyse (2).

CpenHee 3Ha4eHUE MAacCOBOH HOJM <«IIOBEPXHOCTHOTO» BOHOpona st KAXIOW MapKy cIUviaBa H
00pasna NPUHATHIX Pa3MepoB ONIPedeNSIOT U3 aHam3a 15—20 oOpa3noB, NpoBeleHHAIX HapaJLIeIbHO.

4.5.3 Pacxoxnesusl Pe3YJILTATOB He NOJDKHBI TIPEBHIIATE 3HAYCHUH, YKA3aHHBIX B Tabmuie 1.

Tat6numnoga 1 B mmu!
AGCQITIOTHOE AOIYCKaeMOe paCXOXIeHHe
MaccoBas 1011 BOZOpOAa
PeayJIETATOB MapaUTeIBHAIX
oTpeeneHHH Pe3yIIbTaTOB aHATA3a
Or 0,06 mo 0,13 Bxiov. 0,03 0,04
Cs.0,13 « 0,22 « 0,04 0,06
« 0,22 « 0,31 « v 0,04 0,07
« 0,31 « 0,45 « 0,05 0,08
« 0,45 « 0,70 « 0,07 0,10

5 Meroz BaKyyM-HAarpeBa ¢ Macc-CIIeKTPOMETPHUECKHM aAHAJIH3ATOPOM
B JMHAMMYECKOM pexRUMe

51 CymHaocTy MeToOIa

Meron oCHOBaH Ha 3KCTPaKl[iH BOAOPOAa IPH HarpeBe aHATM3MPYeMOoro 06pa3lia B BRICOKOM BaKyyMe
[0 TeMIlepaTyphl HIDKe TeMIlepaTyphl IUlaBRleHHs ciiaBa (o6sraHo or 500 no 600 °C) U permcrpauuu
BBIAEJISIOINETOCSH BOAOPOJA Macc-CIIEKTPOMETPOM.

52IMoanroroBKxa o6pa3noB AJA9 aHanlwu3a

Hcnonesyior 1Ba THIIA WHIHHIPWIECKHX 00pa3lioB: AMaMeTpoM 8 MM, BeIcoTO# 20 MM ¥ qHaMeTpoOM
10 MM, BBIcOTOM 10 MM.

6
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5.2.1 TlopsmoX HOATOTOBKM 06pa3loB nuaMeTpoM 8 MM M BeicoTo# 20 MM — 10 4.2.1.

5.2.2 Ina usroTomIeHHMs o6pasioB AMaMeTpoM H BelcoTol, paBHeiMu (10,0 + 0,1) MM, Bripe3aioT
3aroTOBKY INMpMHOM M TomuuHo# 12 MM, mmiHO# or 40 mo 70 mM. [lanee mpoponsT omepauuy B
cooTBeTcTBMHM C 4.2.1.

53 AnmapaTypa pPEeakKTHMBH M MaTepHaANH

Macc-criexrpoMeTp Moxeau MX-7203 i onpeneneHus MaccoBoii fonu Bofopona [1].

JlomycKkaeTcsl MCTIONB3OBaHUE PYTOH amnmapaTyphl, obecrieynBaloLIel MoydeHHe METPOIOTHYECKHX
NapaMeTpoB, YCTAHOBJIEHHBIX HACTOAIIMM CTAHAApPTOM.

TocynapcTBeHHEBIE CTaHAAPTHEIE 00pa3lbl COCTaBa AMOMIUHMEBBIX cIUIaBoB Ne 3261-—85; Ne 3262—8S5;
Ne 5060—89; Ne 5061—89; Ne 3263—8S5 mo 'ocpeectpy. JlonyckaeTcsa MCTIONb30BaHAE BHOBD BRITYCKAEMbIX
TOCYIapCTBEHHBIX CTAHIAPTHBIX 00pa3sloB COCTaBa ATIOMMHHMEBLIX CIUIABOB C arTeCTOBAHHOW MaccOBOW
moneit Bogopona ot 0,08 mo 0,5 mma— L.

ITnarumeTp.
Bxyagbimn M3 METALIHYECKOTO MOJMUONEHAa BBICOKOM ,
YHCTOTHI, coflepXallero He MeHee 99,5 % Monubnena. s
M3TOTOBJICHHMsI BKIAABIIA (PUCYHOK 3) BRITAYMBAIOT M3 NpYT-
Ka MonubleHa IWIMHAPDHYECKYIO 3aroTOBKY AuUaMeTpoM &
(16,0 = 0,5) MM, BoicoTO# (26,0 + 0,5) MM, BHINIONHSIOT ABY- g5
CKATHBIM BEICTYII M IBA OTBEPCTHA B COOTBETCTBMH C PHUCYH- L A :s
KoM 3. .\I_7" N i
Tlony4eHHYI0 3arOTOBKY OTXMTAlOT B BaKyyMHOM INe4YH
npu Temmeparype 1400—1500 °C B Teyenue 4 4, oxX/1aXnaoT B o14
BaKyyMe 0 KOMHaTHOH TeMIIepaTyphl.
3aroToBKy 06TaymBaloT no guamerpa (14,0 + 0,5) M —
CM. PHCYHOK 3. ‘
Bxuiaguin 3aKpeIvisiioT B HIDKHEH YacTH aHUIUTHYECKOTO
OTPOCTKA 3KCTPAKIIMOHHOM TpyOKu (pHCYHOK 26).
OcTasibHBle MaTepHaibl U PpeakTUBE — 110 4.3.
54lpoBegedune aHanusa
IIpoBepsSIOT TONOXEHWE OPraHOB YIPABICHMS Macc-
CHEKTPOMETPOM, KOTOpoe NOJDKHO COOTBETCTBOBATh YKA3aHHO- PrcyHOK 3 — Bitammim
My B TaOmie 2.
Ta6numa 2
OpraH ynpasieHus HonoxeHnne
Beurwin BopgHoro oxnaxumenms audpysHOHHOro Hacoca U mumda 3aKphBITH
SKCTPaKUHOHHOM TPyOKH
Bce BeHTIWIHM BaKYYMHOM CHCTEMBL 3aKkpHTH
Tymonep «Cerp> cTabWIM3aTOpa HAIIPSKCHNUS «OTx»
KHornka «CeTb» Macc-CIIeKTPOMETpa «OTKI»
Kuonxa dopBakyyMHOIo Hacoca «OTx»
Kuorxu 610Kxa passeptu «Pyar», «ABT», «CKAH», «<2BM» OTxaTH
«Cetp» 1dpoBoOro BOIETMETPA «O1an»
«BY» — «YIIT» OTXaThl
Kuomnka «UUK]I» Orxara
«Cetp» JIKC «OTtx»>
Kronka «HcTogruk — xatom» Orxarta
DeKTpOMarHUTHEE KinarnaHsl [ u 2 Otxarhl
IepexmovaTens pofa paboT Ha 610Ke MUTaHUs IEKTPOMArHMTHHX KiallaHoB «Pyas»

5.4.1 3arpyXaloT aHATM3MpyeMble 06pa3iLibl B 3aTPy304HYIO TPYOKY.
5.4.2 HaHocAar BaKyyMHYI0 CMa3Ky Ha IUTH¢ 3KCTpPaKLIHOHHOHM TPYOKM ¥ IPHUTHPAIOT €€ K BOJOOX-

7
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naxnaemoMy uuindy. He nomyckaercs nonanaHue BaKyyMHON CMa3sKi Ha BHYTPEHHIOIO IOBEPXHOCTB
KBapleBo# TPyOKH.

5.4.3 Jlna cospanusa ¢opBaKyyMa BO Bcel YCTAHOBKE HEOBXOMMMO:

- TOHaTh BOAY B CHCTEMY OXJIAXIEHHUSA MacC-CIeKTPOMETpa;

- Tym6nep «CeTk» cTabuimM3aTOpa HANPSIKCHUA IEPEBECTH B TOJOXeHHe «Bxiy;

- 'YCTaHOBUTH Nepekmnodarenb «CeTb» Ha GNOKe ITMTAHMS Macc-CIIeKTPOMETpa B TIOJIOXeHHE «BKI»,
IIPY 3TOM JODKHA cpaboraTh cBeToBass cHTHamu3auus «CeTb» M BKIIOYMTLCS CBETOBAS CHTHAIM3AIIMS
oxnaxneHua nuddy3noHHOro Hacoca,

- BKIIOYUTH (OpBAKYYMHBIH HAcOC, KHONKA B NMOJIOXEHUM «Bki». ONMHOBPEMEHHO ¢ BKTIOYEHHEM
¢opHacoca Bkmovalor «Cerb» YIIT, I'BY, UK/ u «Cers» JIKC.

Ilocne pocTrReHUs HeobxomuMoro ¢opsakyyma Ha opHacoce (TIONOXEHHE CTpEeJIKM MHAMKATOPA B
3€IEHOM CEKTOpe WIKambl, 9T0 cooTBercTByeT 10~! — 10~3 Ila) OTKpHIBAIOT BEHTWIH VH6, cosnasas B
9KCTPaKIMOHHOM TpyOKe hopBaKkyyM.

5.4.4 Jing co3naHus B cHCTeMe BRICOKOTO BaKyyMa HEOGXORUMO:

- TIepeKpHITh BeHTWIb VH6 1 oTKpHITh BeHTHIB VH7, oTKauaTh hop6aiion 1o BXOXIEHHUS CTPeoK
MHIMKaTopoB GopBakyyma dopracoca u dopbamioHa B 3enensie cekropa (10~ — 103 [Ta);

- BKIIOYMTL HarpeB Oupdy3noHHOro Hacoca HaXaTueM KHolkM «Bxi» Ha MHeMocxeMe 6J0Ka
yTpaBleHHs1 BaKyyMHoOM cucteMod. Ilpu BmouyeHum mudHacoca NO/DKHA BKITIOUYHTHCS €r0 CBETOBAsS
CUTHANH3AITHS;

- depes 20—25 MuH, Korma CTpe/Ka HHAMKATOpa BHICOKOTO BaKyyMa IpOMIET aBe TpeTn Genoro
CeKTopa IIKalkl, 9To coorsercrayeT 10~ — 1073 ITa, B JIOBYIIKY CHCTEMB! OTKAYKH 3a/IHTh XUIKHHA a30T
(MpUGIH3UTENBHO OMHY TPETH 06BEMa) M 06ECTIEYMTS TIPH 3aKPHITHIX BBICOKOBaKYYMHEIX KJIanlaHaX paboyuii
BaKyyM (CTpeJ/IKa MHAMKATOPA BEICOKOTO BAKyYMa HAXOIMTCS B 3€JIEHOM CEKTOPE 1IKANEL, 4TO COOTBETCTBYET
10—3 — 103 Ta). Iocne 3TOTO JOBYLIKY NOMHOCTHIO JOMMTH XHIKHM a30ToM; —

- NpH HATMYMH TPEOYeMOro BaKyyMa B aHAIM3ATOPE ¥ B SKCTPAKUMOHHON CHCTeMe MacC-CIeKTpo-
MeTpa OTKPHITh BBICOKOBaKYyMHbIe BeHTWwM VH3 u VH4.

5.4.5 TlpoBondaT Kerasauuio SKCTPaKUMOHHOM Tpy6Ku. [Uist 31010 meun COIIPOTHRIICHUS HATBUTAIOT
Ha aHATUTHICCKUE OTPOCTOK IKCTPAaKUMOHHOH TPYOKHM M C NOMOINBI0 NPOrpaMMaTopa TeMIIepaTypbl
YCTaRaBIMBAIOT TeMMnepatypy Acraszauuu 900 °C. ITpomomkurensHOCTb gerazanmuy — 30—40 MuH.

5.4.6 CHUXalOT TeMIepaTypy nedu 1o pabodei.

5.4.7 BXooyaloT MCTOYHMK HOHOB HaXaTHeM KIABUIUH Ha OJIOKe NIUTaHHUSI, TOTEHUMOMETPOM
«OMuccHs» 3a30a10T CITY TOKA 3MHUCCHH, paBHYIo 0,4—0,5 MA. Ha nanenu 6710Ka IUTAHUS BHICBEYHBAIOTCS
ceeronuonsl «MCTOYHUK» u «KATO]I».

5.4.8 3anuBalOT XHAKUH a30T B JIOBYIUKY aHATATHYECKOM CHCTEMBL.

- 5.4.9 TlepekphiBaloT BHICOKOBAKYYMHEI BeHTWIs VH4 H OTKpBHIBAIOT BEHTIL VHI1, coenmnsmompii
SKCTPaKIMOHHYIO TPYOKY ¢ aHAIM3aTOPOM.

5.4.10 Ycranasnupalor aTreHioaTop mKan «YITT» u nepexmouarens «TUAITA30H U3MEPEHU >
JIKC B nonoxenue, obecnieqnsaioniee Haubosee yIOGHYIO 3aNHCh HHTEHCHBHOCTH PerucTpalii BoAopoaa.
CKOpOCTh MPOTSIXKY JUATPAMMHOM JE€HTHI JOKHA 6Brms 720 wim 300 MM/,

5.4.11 B pyyHOM pexume noreHunomerpoM «PA3SBEPTKA HAYAJIO» HacTpauBaloTcss Ha MaKCH-
MyM IHKa BOJOPOZA, 3aTeM CMEINAIOTCS C MAaKCMMyMa NIMKAa BOIOpPOJA B CTOPOHY HadaNa pasBEpPTKH O
YpoBHs $oHa ¥ HaxumalT KHONKy «ABT» wm «CKAH». 3anmch muxos Bomopoxa (pucyHok 4) Gymer
IIPOMCXOMUTE aBTOMATHYCCKM TOC/e HaXaTHs KHonku «ABT». Macc-cnekrpomerp Moxer paGoraTs M B
pexume DBM.

5.4.12 3amuck NMUKOB BONOpPOAA Ha CAaMOMHUINYIOMIA TIOTCHIIMOMETP TNPOBOAAT TPH TOJOXESHUH
NepeKInYaTesIs JIUTebHON pasBepTKY 3 v 4.

5.4.13 MarauToM ynasioT IapyK UX SKCTPaKUMOHHOM TpyOKH, cbpachiBaloT oGpasen B 3KCTpaKin-
OHHYIO TPYOKYy C IOMOLUBIO TONKATENS, MArHHUTOM OMNYCKAIOT WMIADMK M 3aIMChiBAlOT Ha neHTe JIKC
KMHETHYeCKYIO KPUBYIO BhIIEICHM Bofoposa (PHCYHOK 5).

5.4.14 Tlepsbit obpasell («XONIOCTON») U3 3aTPyXEHHON CepUM HCTIONB3YIOT WIS Aerasallid KCTpa-
KIIMOHHOM TPYOKHM NyTeM HaBe[leHHs BO3TOHOB. Jlerasalio CYMTAIOT 3aKOHYEHHOM IIPHM JOCTHXEHUH
TIOCTOSIHHOTO 3HAYCHHUSA MHTCHCHBHOCTHM BRINEJICHUS BONOpOA. YRAISIIOT o6pasell M3 3KCTPAKIMOHHOM
TpYOKM, TIOBEpHYB ee Ha 90 °.

5.4.15 Ilocrne HaBeieHMS BO3TOHOB MPOBOMIAT rPaXyHpOBaHHUe Macc-CNeKTPOMETpa IS OIpenesIcHUS
TpaiyupoBOIHOTO Ko3dduumenTa no pogopony (cM. 5.5).

5.4.16 AHanu3 ocTaNbHBIX 0GPA3LOB CEPUM MPOBOIAT, KAK YKa3aHO B 5.4.10, 5.4.12, 5.4.13.

5.4.17 DKCTpPakuMIO CYMTAIOT 3aKOHIEHHOM IPH HOCTIDKEHUH 3HAYCHUS MHTEHCUBHOCTY BLUICICHUS
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J — miolaas noj KMHETHYECKOH KpHBOH BHIIE/IEHNS «[IOBEPXHOCTHOTO» BOJOPONA, SY, cuzz; 1T — wiomagpb MoX KAHETHIECKOH
KPHBOH BhIJIeNIEHHA aHAIH3APYEMOTO BOAOPOHA, STI, CM

Pucynok 5 — KuseTHiecKas Kpysast IpH SKCTPaKIMU BOAOpola U3 o6paslia

BOZIOPOZA, PAaBHOTO 3Ha4YeHUIO ¢OHA WIM NpPEBHNLAIOIIEIO 3TO 3HauyeHWe Ha 10—15 % (pucyHok 5).
Ynanenue obpasua U3 30HLI Harpesa — no 5.4.14.

5.4.18 [lns npoBeicHHs aHATM3a APYToii cepun 06pa3lioB NPOBOAAT CAEAYIONINE OTISPALHH:

- BBIKIMIOYAIOT I€Yb CONPOTHRICHHS], CHUMAIOT €€ ¢ SKCTPaKIHOHHOM TpyoKHy;

- mepekpeiBaloT BeHTWIs VHI m oTkprBalor BricoKoBakyyMHEI BeHTHI» VH4, Mcnapsior Xumkuit
a30T M3 JIOBYIIKY aHAIMTHYECKOH CHCTEMBI;

- nepekprisatoT BeHTHIH VH4, VH7,

- BBIKMIOYAIOT GOpBaKYYMHBIH HAacoc M BIYCKAIOT BO3AYX B 3KCTPAKUMOHHYIO TPYOKY, IUIsi 5TOTO
OTKphIBaloT BeHTHIM VH6 1 VHS;

- BBIHUMAIOT M3 LUTH(a 3KCTPaKUMOHHYIO TPYOKY M YAAISIOT BAKYYMHYIO CMa3Ky co 1utuda BaToi,
CMOYEeHHOI B OEH3HHE;

- NMOMEIIAIOT B 3arpy304HYIO TPYOKY HOBYIO cepHio 00pa3lioB, IHAPHK, TONKATENb,
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- HaHOCAT Ha IUTHG} BAKYYMHYIO CMa3Ky, BCTARISIOT UUHG 3KCTPaKIMOHHOM TPYOKHM U BONOOXIAX-
JaeMelil nutd ¥ NpUTUPAIOT,

- 3aKpHIBAIOT BeHTMIL VHS U cO30aI0T B SKCTPaKITHOHHOM TpyOKe dopBaKyyM, OTKphIB BeHTWIb VH6;,

- 3aKpeBalOT BeHTWIbL VH6, orkpeiBailor BeHTWIR VH7 M BbICOKOBaKyyMHBIH BeHTWI s VH4 H
OTKAYIMBAIOT CUCTEMY Ha BHICOKMH BaKyyMm. [lallee mocTynaloT, Kak ykasaHo B 5.4.5 — 5.4.17.

5.4.19 BmIKTIOYEHHE MacC-CIEKTPOMETPA IMPOBOAST B COOTBETCTBUH ¢ MHCTPYKLIMEH 10 3KCITyaTa-
105178

55 TpagyupoBaHue Macc-cOnekKTpoMerTpa

5.5.1 Macc-cniekrpoMeTphl Monend MX-7203 rpagydpyioT o YHCTOMY BOXOPOAY HWIM C MCHOJIL30-
BaHWEM CTaHJapTHEIX 06pas3ioB (CO) cocTaBa aTIOMUHUEBLIX CIUIABOB C aTTECTOBAHHOM MacCOBOM JoNeH
BOIOPONA.

5.5.2 Ipadyupoeanue macc-cnekmpomempa no YUCMoMy 6000pody

I'pamyupoBounslii Koadduuuent K, cm®/cM?, BorducasIoT o dopMyre

22410 PV 3
K = RQ73+1)- 8,

rae 2,24 - 10 — o6beM onHOro rpaMM-MoJisl BOAOPOa, CM3;
P — mcxomHoOe IaBlIeHHE BoAOpoda B KamMOpoBaHHOM obkeMme, Ila;
V — XanubpoBaHHBIA 06bEM, CM3;
R — ymuBepcanpHas razoBas nocTosiHHas, cM° - [Ta/Mosns - rpaj;
t — TeMIiepaTypa B ioMeuicHuw, "C;
Syay — IUIOINAND AUATPAMMBI TIOJ KMHETHIECKOH KpMBOH, cM? (PHCYHOK 4);
1 — onwH rpaMM-MoOIb BOIOPOIA.
l"pazxynpOBqumn Ko3ddHULMEeHT YyCTAHAaRIMBAIOT KAaK CcpefHee aqu)Mermqecxoe pe3ynbTaToOB TpeX
u3MepeHHuH (PUCYHOK 4).
5.5.3 Ipadyupoeanue macc-cnexmpomempa no cmandapmusim o6pasyam
I'pagyupoBouHslii KoadpdunueHT K, onpelendioT ¢ MCIONR30BaHMEM CTaHIApTHRIX oOpaslioB
CIIEHYIOIIM o0pa3oM:
- OJHOBPEMCHHO ¢ CepHel aHAIM3UPYeMBIX 00pa3lOB 3arpyXaloT [Ba CTAHIAPTHBIX 00pa3la;
- aHanu3upyioT neppeii CO B COOTBETCTBUH ¢ MHCTPYKUMEH O 3KCIUTyaTaAHH Macc-CIEKTPOMETpa;
TPaIyHpOBOYHBIH Ko3dduumeHT Macc-criekrpomerpa mo CO Kcq, T - MIH™!/cM® BBIMHCISIOT NO

dbopmyne
Ky = KXo + X C))

il ’
SCO

e X-o — aTTecToBaHHas MaccoBas ionist Bogopona B CO, mia—1;
X% — MaccoBasi [IOJIsl «BbICOKOTEMIIEPaTyPHOTO» TIOBSPXHOCTHOTO BOAOPOAA Wit ofpa3slia jaH-
HOTO cIUiaBa, MOH™!;
m — Macca o6pa3ua, T;
Sgo — molliank Mo KHHeTH4ecKol KpHBoi BhileneHus Boxopona u3 CO, cm2.

Bropoii CO aHamu3MpyioT B cllydae HapylleHHs] peXuMa padoThl Macc-CIIeKTpOMeTpa.

56 O6paboTka pe3ynNbTaToOB

5.6.1 MaccoByio 101110 BOIOpPOAa B aHAIU3UpyeMoM obpaslie X, MIH ™!, BLIMHCIISTIOT ¢ MCIIONB30Ba-
HHeM DBM B cOOTBEeTCTBUM ¢ MHCTPYKIMEl 1Mo SKCIITyaTallid Macc-CIEKTpOMETpa.

5.6.2 Maccosyio J0OMIO BOAOpOAa B aHATH3UpPyeMoM obpasle X, MIH™!, 6e3 ucnom3opanus DBM
¢ rpagyupopanueM o CO BeraHcastior o dopmyne

Ko - Su 3

X = ——— - Xn, )

rae S — IUIoIaah Mo KMHETHIeCKON KpUBO# BBIIEICHHS BOIOPOJa U3 aHaM3HupyeMoro obpasua,
cM? (pUCYHOK 5);

— MaccoBasi A0JISI «BBICOKOTEMIIEPATYPHOTO» MIOBEPXHOCTHOTO BOAOpOIa Wit obpasia JaH-

il
HOTO CIUIaBa, MJIH ~L.
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[nomans S;; M3MePSIOT IIAHMMETPHPOBAHHEM, HOTYCKACTCS H3MEPEHHE B3BCIUBAHHEM.

Jins W3MepeHHs B3BeIIMBaHHEM BBIPE3AIOT KBAIpaT M3 AHMATPAMMHOM JIEHTHl CO CTOPOHOM 10 cMm,
wiomansio 5 100 cM?, B3BeLIMBAIOT Ha AHATHTHYECKHMX BecaX C MOIPeIIHOCTHIO He Gonee 0,001 r (Macca
m,). BpIpe3aloT U3 AMArpaMMHOM JIEHTHI YJacToK, COOTBETCTBYIOIIIMM IUIOIIaAH, KOTOpasi orpaHUdyeHa c
ONHO} CTOPOHBI KPHBOM BEIAEJIEHMS BONOPOAA M3 aHAIM3NPYeMOro o6pa3sna, ¢ Apyroil — aaHue# dhoHa
(pucyHOK 5 — I1); B3BEIIMBAIOT 3TOT YYaCTOK AMArpaMMHOM JIEHTHI (Macca m,) ¥ BhIMUCIISTIOT IUIOIIAb St
cMZ, o dopMyne

m 6
SII=;,,‘2"S1- ©

5.6.3 MaccoByio KOMIO BOXOpPOa B aHATH3UPyeMOM obpasue X, MIH™!, 6e3 ucroms3oBanus DBM
C TpafyMpoBaHHMEM IO YUCTOMY BOLOPOXY BEMHCIAIOT 10 Gopmyrne

XI=89._I&_'_S_[E_XB (7

m II»

e 89 — koabdumment, MIH—! - r/cM3;
K. — rpanynpopodHbIii K03 HUUMEHT MacC-CNIEKTPOMETPa TI0 YHCTOMY BOIOPOAY, cM3/em2,
5.6.4 J{nd onpenesneHUs: MACCOBOM JOMY «BBHICOKOTEMIIEPATYPHOIO» IIOBEPXHOCTHOTO BOAOpOAa MC-
TOJL3YIOT NeTa3UpPOBAaHHbBIC NPYTKH — cM. 4.5.2. ’
[Ipy Tpany¥pOBaHHHM Macc-CIIEKTpOMeTpa IO YHMCTOMY BOJAOPOAY M3 [ETa3MPOBAHHBIX MPYTKOB
BBITAYMBAIOT 06pasipl 1o 4.2.1 ¥ IPOBOAAT MX aHAIU3, KaK YKa3aHO B 5.4; MacCOBYIO JOJIO0 «BBICOKOTEM-
[IepaTypHOTO» TIOBEPXHOCTHOTO Bomopona X7, MiH !, paccumTsBalor o dopMmyne

=8

K - Sh ®)
m 3
rie K. — rpamyupoBoyHbli Ko3GhdULMEHT Macc-CIeKTPOMETpa 110 YMCTOMY BOIOPOLY, cM3/em?,
S — IUTOLIaND TOJ, KWHETHYECKO! KPUBO BBUIECHIS BONIOPONA U3 aHATU3HPYEMOTO AETasH-
poBaHHOTO 06Gpasiia, cM2,
CpenHee 3HaYeHHE MACCOBOM JOJH «BHICOKOTEMIIEPATYPHOIO» TIOBEPXHOCTHOTO BOLOpOJA U1 KaX-
JIOM MapKH CIUIaBa ¥ TIPUHATHIX pa3MepoB 00pa3iia OMpEAEsIAioT N0 pe3ybTaTaM MapalIeIbHOTO aHATH3a
15—20 ob6pasuos.
Ipu rpanynpoBaHUM Macc-CHEKTPOMETpa IO CTAaHJAPTHBIM o6pa3siiaM MacCOBYIO JOJIO «BLICOKOTEM-
TIepaTypHOIo» TIOBEPXHOCTHOTO BOAOPOJA ONPEENSIOT CAeAYIOLIMM obpasoM:

- U3 [Iera3sHpPOBAHHOIO NPYTKA M M3 NIPYTKA CTAHAAPTHOTO 06pa3lia BhITaunBaloT 1o 4.2.1 n1sa obpasua,
TIPOBOJAT WX aHAIM3 M0 5.4;

- ONpefessioT 3HAYECHHUS IWIOWANeH o KUHeTHYECKUMH KPUBBIMYU BBUICJICHHMsI BONOPONA COOTBET-
crBeHHO g CO (S go ) u ferasupoBaHHOrO 0Gpasua (S ), KaKk yKasaHo B 5.6.2;

- BBIYMCISIOT FPaNyMpOBOYHBIH K03GGHUUMEHT Macc-criekTpoMeTpa K 1o ¢opmyne

Ko = Ko - m 9
o~ i b
SCO - SII
rae Xoo — aTTecToBaHHAas Maccosas fons sogopona B CO, el
MaccoByIo 0O «BBICOKOTEMIIEPATYPHOTO» MOBEPXHOCTHOTO Boopoaa X1y , MIH ™!, paccuuTHIBAIOT

no ¢opMmyre
_ Ko - Sq (10)

B _ €0 " 70
i m

Cpennee 3Ha4e€HHEe MacCOBO JOJTH «BHICOKOTEMIIEPATYPHOTO» TIOBEPXHOCTHOIO BOAOpOJa LISl KaxX-
IO MAapKH CIU1aBa M MPUHSATHIX PasMepoB 06paslia ONpeAeNsioT N0 pe3yabTaTaM NapaUie/IsHOTO aHA/IN3a
1520 obpa3uos.

5.6.5 PacxOXIeHMs pe3yIbTaToB He JOIKHbI IIPEBbIUATh 3HAUCHHI, YKa3aHHBIX B Tabuue 3.
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Tabnuua 3 B mm !
HonyckaeMoe pacxoxieHne
Maccosas gong Bogopoaa
PE3YJILTaTOR IapA/IEHBX Pe3YIIETaTOB aHAHA3a
onpeeseHAA
Or 0,06 mo 0,13 BKITIOY. 0,02 0,03
Cs. 0,13 » 0,22 » 0,03 0,04
» 0,22 » 0,31 » 0,04 0,05
» 0,31 » 045 » 0,05 0,07
» 0,45 » 0,70 » 0,06 0,08
IIPUNOXEHUE A
(cripaBogHOE)
Buommorpadna

[1] TV 25-7401-014—87 Macc-cnexrpomerp MX-7203 (IIpousBosicTBeHHOE 0GbeIHHEHHE «DNEKTPOH» — I.CyMEI)

VK 669.24 : 083.74 : 006.354 MKC 77.040 B59 OKII 17 3230

KiroyeBrie coBa: amIOMMHME, CIVIaBbl aMIOMMHUEBBIE, METOJ, ONpeleNeHHs] BONOPONA, ammapaTypa,
MaTepHaIhl, PeaKTUBhI, AaHAIN3

Pepakrop JI. H. Haxumosa
Texumaecknit penakrop B.H. Hpycaxosa
Koppexrop H.JI xaiidep
KoMmbiotepHas Bepcrka C.B. Patosoil
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Tapax 285 aks. C 3264. 3ak. 538.
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