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Nocranornennem Focygapcreennoro xomurera CCCP no cCraHpaptam OT 15 uioHs
1981 r. Ne 2938 cpok gelcrBus ycraHoBneH
¢ 01.01.1983 r.

Ao 01.01.1988 r.

HecobGmopenue cranpapra npecnegyercs fno 3aKOHy

Hacrosmu#i cTaHzapT ycTaHaBJHBaeT MeETOJ BaKyyM-Harpera ¢
4aHAJH3aTOPOM IO JaBJeHHI0O H MeToJ  BaKyyM-Harpesa c Macc-
CHEeKTPOMETPHUECKHM aHAaAK3aTOPOM B JHHAMHYECKOM pexuMe (NpH
cofiepxkanud Bogoporaa ot 0,07 mo 1,0 cm® ua 100 r merauna) ompe-
JeJleHHsI COAEPXaHHs BOJOPOJa B TBePAOM MeTalJe aJIOMHHHUA H
AJIIOMHHHEBHIX CIJIdBOB.

1. METOQ BAKYYM-HATPEBA C AHAJIM3ATOPOM TNO JHAABREHMIO
B PEXXMME HAKOMNEHKUA

1.1. Cymsocts MeTOJHa

MeTtox oOcHOBaH Ha 3KCTPAKUHHM BOAOPOAA M3 aHaJIH3KPyeMOro
MeTajl1a, HarpeToro HHXKe TeMNepaTyphl  MJaBJeHHs OOHYHO OT
?]00,110 600°C B BakKyyMe NIpH OCTaTOYHOM pnaBnenuu (6,656—9,31) -10-3

a.

Brigeasiomuecs rassl coOGHpalOT B KaJquOpOBaHHBIH o0beMm, rae
10 H3MEHEHHIO AaBJEHHS ONPefeNsiOT MX KoauuecTBOo. Bojopox u3
ra3oBod CMecH yXaJsioT AHGOY3HOHHHM MNyTeM yepe3 HarpeTHiH mnaJj-
JlafueBBd GHILTD H IO PAa3HOCTH JaBJIEHHH ONPERENSIOT  KOJHye-
CTBO BOJOpPOJia B 9KCTPAardHpOBAHHOH ra3oBOH CMecH.

Hananue odhuimanstoe Mepeneuarka socnpeujena
*
© MUapatenscreo craupapros, 1981
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1.2. O6mue TpebGOBaHHA

1.2.1. MaccoByio Z0J10 BOJOPOAA B aHaJH3HDYEeMBIX MeTajllaX OIN-
pelensioT napajiielbHO Ha ABYX o0pasuax, B3BelIeHHHX C NOrpeml-
HocTbio He GoJiee 0,01 r. 3a OKOHUaTeNbHHIA pe3yJbTaT  aHaJH3a
OPHHHAMAIOT cpefHee apH(MeTHUeCKOe 3HaueHHe Pe3yJbTaTOB JBYX
onpeneaeHH .

OnHOBpeMeHHO C aHAaJH30M B TeX e YCJO3HAX MPOBOAAT KOHT-
POJIbHEIE ONBIT MAJiE BHECEHH B pe3yJbTaTh aHalH3a  COOTBETCT-
BYIOILleH [ONPaBKU.

1.2.2. IOnsi mpoBepKH NpaBHJIBHOCTH aHaJH3a MCNOJAB3YIOT CTaH-
JapTHbe 06pasiubl.

B xavecTBe CTaHZapTHHIX 00PasLOB lCMOJB3YIOT CTaHAAPTHHE
o6pasunl THTaHa ¢ 89—71 no 92—71 no T'ocpeecrpy.

JlomyckaeTcsi HCMOJb30BaHHE OTPACJAEBHIX CTAaHAAPTHHIX 06pas-
OB M CTaHAApPTHHIX O6Pa3uOB MNpPeANPHATHH, aTTECTOBAHHHX 1O
I'OCT 8.315—78.

Ecun pasHoCcTb MeXAy pe3yJbTaTOM ONpeleseHHs BOAOPOAa H
MaccoBOM HoJiefi BOLOpPOAa B CTaHAAapTHOM o0pasle INpeBHIIAeT 2/;
abCoMIIOTHOTO IOMYyCKAEMOr0 DPacXOoXKIEHHs, TO NPOBEPSIOT MPaBHIb-
HOCTb pabOTHl YCTAaHOBKH M XOJa aHaJH3a, a 3aTeM aHaJH3 NOBTO-
PAIOT.

1.3. Or6o0op mumpob

1.3.1. Or6op nmpobul aJs aHaau3a MPOBOAAT IO COOTBETCTBYIO-
meli HOPMATHBHO-TEXHHYECKOH AOKYMEHTAUHH Ha 3arOTOBKH H IO-
ayhaGpHKaTH H3 aJIIOMHHHS W aJIOMHHHeBHX  cmiaBoB. IIpo6y
BbIPE3aIOT H3 3arOoTOBKH HJH nonydpabpHKaTa HJIH OTJHBAIOT B Me-
TAJUIHYECKYI0 H3JO0XKHHLY. OTJHBKa NMpo6Gh B H3JIOXKHHIY HOJXKHA
HNpefyCMaTPHBATb BBICOKHE CKOPOCTH OXJaXXAeHHs, HCKJIOYalollHe
MOTEePH BOAOPOAA NMPH KPUCTAJJIH3AIHH.

1.3.2. Y3 npo6H BHIpe3aloT 3aroToBKV 1Jas ofpa3ua WIHPHHOA H
ToaupHok 10 MM, mauHo# or 70 mo 100 mm. M3 noayyenHo# 3a-
rOTOBKH BHITayHBalOT ABa o6pasua auamerpoM 8 MM, njuHoi 20 Mm
caenyiomuM obpasom:

3aroTOBKY 32)XKHMAalOT B MATPOH TOKapHOro CTaHKa H 0GTauMBa-
IOT TOPLOBYIO MOBEPXHOCTD;

NPOTAaYHBAIOT 3aroTOBKY MO JJIHHe X0 AHaMeTpa 8,5 MM;

MPOBOASIT YHCTOBYIO OGTOUKY TOpIla H NOBepXHOCTH ofpasua Me-
XaHHYEeCKOH mopaueil cymmopra. Hacrora BpalleHHMs IUNHHAENS OT
1200 no 1500 o6/MHH, CKOpPOCTb MeXaHMYECKO# IOoJaud  Ccynmopra
or 0,04 no 0,10 MM Ha oauH OGOPOT WINMHHIENS, IJyOMHA pe3aHHs
o1 0,1 100,2 MM. Pexynuiyio KpOMKY pe3lia NpelBapHTEJNbHO HOJHDPYIOT
ajMa3HoH macTod. Yribl 3aTOYKH pe3lla NoAGHpalOT 3KCIepHMEeH-
TaAbHO B 3aBHCHMOCTH OT MapKd MeTajJa. [IOBTOpHYIO  3aTOUKY
pesiia NMPOBOZAT Mocje H3rotoBaeHHs 15—20 o6pasuoB. O6Touky
npoBoAsAT 6e3 oxsaxpamoumel smyabcHH. Ilapamerp mepoxoBaTocTH
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o6pasuoB Ra 1oa:xKeH ObiThL He Gojee 1 MKM Ha 6a30BOR [JHHe
0,8 mm mo T'OCT 2789—73.

Jonyckaercs mpeABapHTesbHAsi INPOTOYKa 1o AHamerpa 10 Mwm
¢ mocJeAyioueli 94HCTOBOH 06paboTKOH 1O dTanam:

obrtouka 2 pasa mo 0,5 mm;

» 2 » » 0,4 MMm;

» 2 » » 0,1 Mm;
oTpesaioT o6pasnsl Aaunoi 20 MM Kaxabii. I1pu sTom He gomyckaercs
TMOANEPKABATh HX INHHLETOM BO H306exkaHHe H3MEHEHHs INEPOXOBa-
TocT nosepxHocTH. Heo6xoaumo, uto6u kaxawii obpasel] namaj B
CTEKJSIHHYI0 OIOKCY, KOTOopas MAoJkKHA OHTb pacnosoxKeHa HOA 3a-
TOTOBKOH;

KaxXabi obpasel 3a:KHMaioT B NMAaTPOH B MOJHITHIEHOBOH liaHTe
u obrauHBalT BTOPOi Topeun. B KauecTBe MaTepHajsa LAHIH J10-
NyCKaeTcsi HCMOJb30BaTh TeGJIOH MIHM TapHAMUL.

1.3.3. [lomyckaeTcsi HCIIOAb30BaTh XHMHYECKYI0 TIVISIHUEBYIO 00-
paborky o6pasna, npoulefliero MexaHuueckyio o6paborky (m. 1.3.2):

TpasJjeHHe B cMmecH 90 o6peMHHEIX yacted opTOodocHOpHOIl KHCTO-
T (d==1,750 r/fcM®) mo TOCT 6552—80 u 10 06beMHBEIX yacTeil a30T-
Ho#t kucsotl (d=1,40 r/cM®) mo TOCT 4461—77 npu TeMmnepaType
okoso 90°C B TeueHHe 5 MHH.

1.3.4. O6pasusl B3pemuBaoT. Cpasy ke mocje B3BeLIMBaHHA 06-
pasisl Heo6XOAHMO 3arpy3nTb B YCTAHOBKY. ['oTOBHIE 06pasun He no-
TyCKaeTcs OCTaBiAATbL Ha BO3Ayxe Gojee 3 u.

14. Annaparypa, PeaKTHBH H MaTepHAJH

YcraHoBKa 1JiA onpejlelieHusl colepxkaHusa Bozopoda (uepr. 1),
HMeloIas NMyJabT YNPaBJIEeHHS, COCTOHT M3 OCHOBHHIX Y3JIOB H  3Je-
MEHTOB!

3JIEKTPONeYb CONpPOTHBJeHHs 15, obecneynBampllias TeMmepaTtypy
HarpeBa ot 300 mo 900°C, cnaGxXeHHass XpoMeJbaJioOMeJieBLIM TepMO-
anekrpuueckuM tepmomerpoM no I'OCT 1790—77 u moTeHUHOMETPOM
tuna KCII-4 aas n3aMepeHns H perHCTPalHH TeMIepaTyphl;

BaKyyMHas CHCTeMa, C NMOMOINbIO KOTOPOH B YCTaHOBKE CO3J4A3IOT
paspexenrne (6,66—9,31) -10-5 Ila; B Hee BXOAHT (OPBAKyyMHHIi
Hacoc /4 tuna BH-461M, napopryrasiit nud¢ysnonubil Hacoc 13 Tu-
na H50P, crekastHHBII MapopTyTHHII Hacoc 4 M CTEKJAsiHHbe TPy6o-
TIPOBOJHL;

CTeK/SIHHBIH KCTPAKUHOHHBIH y3eJs, COCTOSIMIHI H3 CMEHHOH KBap-
1eBOfi 3KCTPAKUUOHHOH TpyOrH I (uepT. 2), COEAHHEHHOH C MOMOILILIO
BOAOOXJaxAaeMoro manda 2 ¢ 3arpy3ouHoii TpyoKoii J;

aHaJNHTHYeCKas CHCTeMa, COCTosllas H3 KaJHOpPOBaHHOH €MKOCTH,
OrpaHMyYeHHON ¢ OZHOH CTOPOHBLI YCJIOBHOH CpefiHeH JIHHHEH CTeKJSAH-
HOTro NapopTyTHOro Hacoca 4, ¢ APyrol — pTYTHBIM 3arBopoM I].

DKrcTparnpoBaHHBIH 13 o0pasila ras mepekauHBaeTcs B KaJjauGpo-
BaHHYIO eMKOCTb, BKJIOUawouyio 6a/JoH &, CTEKJISHHLIM NapOPTYTHBIM
HacocoM 4;

2 3ax 1847



Crp. 4 TOCT 21132.1—81

Yepr. 1

R16

130

i
(1A
/J’\\ 40/ =
K
8
PN IR
SANE B
Il o
)
w |
oD
A

Uepr, 2



roCt 21132.1—81 Crp. S5

naJjnajneBoro ¢uasTpa (Tpybka HapYKHHIM AHAMETPOM 2,5 MM,
AauHoii 100 MM, tonmuHoi creHkH 0,1 MM) c meublo Harpesa 7,
<ayXKalero Aas ylajeHds BOXOPOJA U3 SKCTParupoOBaHHOH cMeCH, Ha-
xo;toﬂmeﬁca B aHaJHTHYEeCKO# cHcTeMe, npd ero Harpese ot 600 xo
700°C;

KOMIIDeCCHOHHOIO MaHoMerpa Mak-Jleona 9 ¢ nAHama3oHOM H3Me-
perust or 1,33.10-2 no 79,8 [Ia nns uaMepeHus naBjieHus coGpau-
HHIX B aHaJHTHYECKOH CHCTeMe ra3oB;

kpaHoB K; u K7, ¢ TOMOLIbIO KOTOPHX OCYLIECTBJISIIOT MOABEM H
OnycKaHHe DTYTH B, MaHoMeTpe Mak-Jleoga 9 H sarBopa I/ npu
CCeIHHEHHN HX NONMepeMeHHO ¢ aTMocdepolt uiau PopBakyyMHBIM GaJj-
JoHOM 12; '

JIOByIIKa 5 W KanuJUIsipHasi JOByWIKa 6, oXJaxJaeMble XHIAKHM
430TOM, CJAYXKaT IJs BEIMODAXKHBAHHS NAaPOB BOABl B YCTaHOBKe;

maHoMerpuyeckasi Jamna /0 tuna [IMT-2 aas koHTpoJas BakyyMma.

Ilonyckaerca MCMOJIb30OBaHME APYrofi aHANHTHUYECKOHA ammapaTyp,
ofecneynBaollell NoJyyeHHe MeTPOJIOTHYeCKHX  IlapaMeTpoB, Ipe-
AVCMOTDPEHHBIX HACTOAIIHM CTaHZAPTOM.

Pryth Meraanuueckas no 'OCT 4658—73.

Bensun no I'OCT 1012—72.

Cnupt stunosweit no F'OCT 5962—67, 999% -Hblft, pacTBOp.

Macno BakyymHoe no 'OCT 23013—78.

Pesuna BakyyMmHas.

Kucnora coasuas no TOCT 3118—77.

Asor xunxuit no I'OCT 9293—74.

BaTta MemuuuHCKas rurpockonuueckast no F'OCT 5556—75.

Baruer.

15.[IpoBenenune aHaJgH3a

1.5.1. IIpoBeps0OT BaKyyMHBle KpPaHH, KOTOPHE NOJKHBI CBOOOLHO,
Ge3 ycuami, Bpamarses. Ha Bcex KpaHax HeoG6XoAHMO He pexe ABYX
pas B Mecsil 3aMeHATb BaKyyMHYIO CMa3Ky, KOTOPYIO HAHOCAT TOHKHM
ciaoeM. CMaska He JO/KHA NMONajaTh B BAaKyyMHEBIE KOMMYHHKAaIUH.

1.5.2. 3arpyxaior aHaausupyeMmble 00pa3UH B 3arpysouHyio Tpyb6-
Ky 3 ¥ NPHTHPAIOT CTEKAAHHHH KOJANa4oK. B ORXHY cepHIO 3arpyxaior
He Gostee ceMH 06pa3noB.

1.5.3. Hanocsit BakyyMHYI0O CMasKy Ha UJIHG SKCTPAKUHMOHHOR
TpyGKH ] U NpHTHDAIOT ee K BopooxJaaxnpaemomy uummoy 2. He momy-
CKaeTcA MOoMajaHue CMa3KH Ha BHYTPEHHIOI NOBEPXHOCTb KBAPLEBOI{
TPYOKH.

1.5.4. Ias cosganus ¢popBakyyMa Bo BCeH yCTaHOBKe HEOOXOAMMO:

3aKDPHITh BCe KDaHH;

BKJAIOYHTH POPBaKyyMHEI Hacoc 14;

KpaH Ks coeluHHTb ¢ (OpBaKyyMHRIM GasjoHom /2 H OTKayarh
BO3AyX B Teuenne 15—20 Mmun; sakputb Xpan Ks, a kpann K, K
# Kg COSIHHHTb C BBICOKOBAKYYMHOH MAarucTPa/bl0 OTKAaYKH  4Yepe3
napopryTHui auddysHonHmA Hacoc 13.
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Ilpn Takom HOJIOXKEHHH KDaHOB BO3JAYX OTKAYMBAIOT M3 3KCTPAK-
LHOHHOH TpyOxkH I ® mapoprytHoro Ju¢dysnonHoro Hacoca I8 ac
co3jaHug Bakyyma He MeHee 1,33 [Ta. BakyyM KOHTDOJIHPYIOT JaM-
noii 10;

3aKpHITb BCe KpaHbl, KpaH Kg COEAMHHTb ¢ MarucTpanbpio Kpa-
Ha K3 H OCTODOXKHO OTKPHITb KpaH K3, COeJHHHB aHaJHTHYECKYIO
cucremy c¢ ¢opsakyyMmHbiM HacocoM. Ilpn aTOM pPTYyTh B MaHOMeETpE
Maxk-Jleona 9 u pryTHOM 3aTBOpe OyJeT NOJZHHMaThCA. PTyTh Heob-
XOLHMO ONYCTHTb, COeAUHHMB KpaHH K; m K; c ¢opBakyyMHHIM OGai-
jgoHoM [2. OTkauyky NpPOBOZAT O CO3MaHiis  BakyyMa He MeHee
1,33 Ila.

1.5.5. last co31aHHsA BO BCeHl CHCTeMe BBLICOKOTO BaKyyMa HeobXo-
AHMO:

BKJIOUHTb BOASHOE OXJaXJeHlie NapopTYyTHHX AHGPY3HOHHBIX Ha-
COCOB H WJIHDa 2;

BKJIOYHTh HarpeB MapopTYTHHX Au(GY3HOHHHIX HacocoB 4 H 13

KpaHsl Ki, K, # K3 COeIMHATb C MapopTyTHHIM AHN(Py3HOHHBIM Ha-
cocom I3 u depe3 10 MHH BKJIOYHTb HacoC, B JIOBYWKY 5 3aJHThb
KHAKHE azor. OTKauky HpPOBOAAT A0 CO3AaHHS B CHCTEMe BaKyyMma
He menee 1,33.10-* I1a. Crenenp paspexxeHHs KOHTPOJHPYIOT MaHO-
Merpuyeckoi samnoit 10 n MaHomMerpom Mak-Jleona 9.

1.5.6. ITpoBoasiT Aerasauuio sKCTpakuuoHHOA Tpy6kn I. Il1s sToro
HaJABHrAIOT 3JIEKTPONeYb CONPOTHBJECHHA HAa TPYOKY M BKJIOUAIOT ee.
Temnepatrypa xzerasauuu (900+20)°C, nponojxurteapHocTb 1 4.

1.5.7. OnpenensiioT nonpaBKy KOHTPOJBLHOTO ONKITA, KOTOpas He
IoJ/oKHA npeBbimath 5. 10-* cm¥u. Jlas 3TOro CHHXKAIOT TEMIEpaTy-
py neun jno paboueli H 3aMepsilOT HaTeKaHHe B AHAJHTHYECKYIO CHC-
Temy. TeMnepaTypy npoBeJleRHsi aHa 1H3a ycTaHaBaHBawT Ha 30—40°C
HHUXe TeMIepaTypHl IJaBJeHHs aHaJH3HPYEMOro MeraJna.

3anuBaroT XKHAKHA a30T B KaNWIJIAPHYIO JOBYWKY 6, KpaH Kg
COEXMHSIIOT C aHAJHTHYECKOH CHCTeMOii dYepe3 NapOPTYTHHIH JAHPQY-
SHOHHBIH Hacoc 4, mOJHHMAlOT pTyThb B 3atBope /1. Cmycts 20 MnH
(MpOXONKHTENBHOCT, 3aMepa NONPAaBKH KOHTPOJLHOrO ONHITA) 3a-
MepSIIOT JAaBJNeBHe B aHaJATHYECKOH cHCTeMe.

Tlocne anddysun Bomopona wepes maniainHeBHl GHIALTD 3ameps-
10T OCTaTOYHOe JaBJjeHHe H N0 pa3Hule AaBjeHull N0 H nocjae aug-
Gy3nH ompenessiioT KOJHYeCTBO BOJOPOAa B HONPaBKe KOHTPOJBLHOIO
OMBITA.

1.5.8. Tlocae onpeneseHHs. MONPAaBKH KOHTPOJBHOIO ONKWTA PTYTh
B 3aTBope I/ OMycKalT H B aHaJAHTHYECKOH CHCTeMe C 3KCTPAKIHOH-
HO#1 TPYGKoOil co31aeTcsl BHCOKHHA BaKyyM.

1.5.9. Jas nmpoBeleHusi aHajHu3a obpasua NOAHAMAIOT PTYTh B
saTBope ]/, cOpachiBalOT aHANH3HPYeMbIit 06pasell B 9KCTPAKIKMOHHYIO
Tpy6KRy 1 CTaJbHHIM TOJKaTesJeM NpPH moMomM MarHura. Yepes 1 u
H3MepAIOT AaBJeHHe B aHAJHMTHYECKOH cHcTeMe MaHoMmerpa Mak-Jleo-
aa 9 ¥ NpoIOJIKAT H3MepeHHS uepe3 kaxnane 10 MuH. DkcTpakuHIo
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CYUTAIOT 3AKOHUEHHOH, eciu TPH MNOCJIENYIOUIHX 3amMepa HAaBJeHHS
COBNAaAaloT HJH H3MEHSIOTCH HA BeJIIUIIHY [ONPaBKH KOHTPOJBHOTrO
onpTa. JKCTPAKUHA BOAOPOJA U3 0o6pasua NPUHATHIX PasMepoB Npo-
AoJxkaercst oT 1 fo 2 u. BeanunHv papnenuss P, 1ocjexgHero 3ame-
pa 3anuceBaioT B pabouuii wypHaJ.

CoegundaioT kpan K, ¢ Marmctpajbio OTKauYKH HapoOpTYTHOTO AUG-
¢y3HOHHOro Hacoca I3 u BKJIOYalOT Meyb Harpesa naJjJalueBoro
dissTpa 7. Bomopon audoyHIEpyeT depe3  CTEHKH NaJsjaajHeBOH
TpY6KN H JaBJICHIle B aHaJIUTHYECKOH CHcTeMe mnoHuxKaerca. OnHo-
BPCMEHHO yAaJfl0T o0pasen, M3 30HH  HarpeBa 3SKCTPAKHUOHHON
TPyOKH.

1.5.10. ITo okoHuaHHH yAaJeHHs] BOAOPOJA H3 ra3oBoil cMecH (IpH
COBIIaleHIH TPeX 3aMepoB JAaBJeHHd, NPOBEXEHHBIX Yepe3  KazKIble
10 mMuH) 3aMepsAIOT OCTATOYHOE 1aBJjeHlle P, , BHIKJIOYAIOT Nedb Ha-
rpesa naanagueBoro ¢uabtpa 7. Kpan K, coenuMHsOT ¢ aHaJuTHUC-
CKOIl cHCTEMOH, ONYyCcKaloT PTYTh B 3aTBope /I H co3JaOT B aHaH-
THYECKOH cHCTeMe BEHICOKHH BaKyyM.

1.5.11. Anauu3 ocrajJbHBIX 06pas3lOB CepPHH INPOBOAAT KaK yKasa-
#o B i, 1.5.9; 1.5.10.

ITeper aHann3oM kaxpaoro obpasua obs3aTesIbHO  ONPEAeJSIOT
MOIpPaBKY KOHTPOJBHOrO OmNKTa, KaK yka3aHo B m. 1.5.7. Bo Bpems
aHa/H3a B JIOBYMIKaX 5 H 6 NMOAXEPAKHBAIOT NOCTOAHHEIH YpOBEHb
JILIKOTO a30Ta, H3MeHeHHe KOTOPOro He MOJXKHO IIpeBHIIATb 15 MM.

1.5.12. [ina aHanu3a ajiOMHHHEBHIX CILIABOB, COREPXKAIUHX KOM-
MOHEHTH C BBICOKOH YNpPYrocThio mapa, B 3KCTPAKUHMOHHYIO TPYOKY /
cOpacuBaIOT NepBbifi 00pasel H3 CepHH, IIOMEN{aloT C NOMOLUBIO Mar-
HUTA KBapLEBH IUAPHK H NPOBOAAT Jeraszaumio o6pasua B TeueHHe
1—1,5 u mpu remnepaType aHanu3a. [lo okoHuaHHH nerazauuu 06-
pasen yRajsioT H3 30HBl HarpeBa B OTPOCTOK IKCTPaKIUOHHOH TPY6-
K noBOPOoTOM ee B uwinde 2. 3arem onpefensioT NONPABKY KOHT-
poJibHOro omeita mo 1, 1.5.7 W NPOBOAAT aHaJHM3 CJaeAyOHIHX o0pas-
110B, KaK yka3aHo B mm. 1.5.9; 1.5.10.

Ilpumeuanne. I[Iposesenne nerasanuu oGyC/JOBAEHO HEOOXOZHMMOCTBIO YAa-
J2HUA aACOPOHPOBAHHOM Ha CTEHKAX 3KCTPAKUHOHHOA TPYOKy BJArd, NPH B3aUMO-
JAeficTBHM KOTOPOH ¢ BO3rOHaMH oO6pasyercs BOJOPOA, HCKAXKAIOWHHA pe3yasTaTh

ananusa. N NpeROTBpAlleHHA PacIPOCTPAHEHHS BO3TOHOB MO BCel HOBEPXHOCTH
TPYOKH CAYXHT KBapleBHlfi mapux (4ept. 2).

1.5.13. st nmpoBelJeHHS aHaJH3a cjaeaymouled cepnir o6pasios
MPOBOAAT CJeAYIOUIHe ONepalky.

1.5.13.1. BHIKJIIOYAOT 3JeKTpoleub CONPOTHBJeHHS1 [5 H  uepe3
20 muu 3akpbiBaioT KpaHu K, Kp (cM. uept. 1).

BBIKNIOYAIOT CTEKJASHHBI TapopTyTHHHA Hacoc 4 11 HCHapsioT
AIAKHE a30T CKATLIM BO3LYXOM H3 JIOBYWKH 5. Bakyym B aHaJHTH-
<eCKOfl clicTeMe NMOHIKAeTcsd 3a cueT IICNapeHHs BJardH, CKOHAEHCH-
poBaHHOl Ha JoBywKe. OTKaulBalOT aHAJHTUHYECCKYIO CHCTEMY uepes
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napopryTHuiit AuddysHoHHEIE Hacoc I8 N0 CO3LaHHA BHICOKOrO Ba-
KyyMa, IocJle 4ero 3aKpeIBaloT kpaH Ks.

BHIKJI04aI0T MapopTyTHHI aub@y3HOHHHH Hacoc I3 H  cmycTs
10 MHH HCMapsIOT XUAKHHA as0T K3 JOBYWKH 5. Yepes 15 MHH 3aKpHl-
BaloT kxpaH Kg Cnycrs 30 MuH nocie BHKJIOYEHHS NapOPTYTHOTrO
Iu¢dY3SHOHHOrO Hacoca OTKJIOYaloT BOLY.

1.5.13.2. Brikmouaior QopBakyyMHbIl Hacoc /4 H BNIYCKAalOT B Ha-
coc BO3AYX uepe3 KpaH Ks, COSIHHHB €ro ¢ aTtMocdepor.

1.5.13.3. B HH3KOBaKyyMHYyI0 Maructpajib uepe3 kpaH Ks Bmycka-
10T BO3AYX aTMoOc(dephi.

Kpanamu K; B K9 COERHHAIOT 3KCTPAKUHOHHYIO TPYGKY I ¢ Hus-
KOBAKYYMHOH MarucTpajblo H OTCOEJHHSIOT ee OT BOJOOXJIaXAaeMO-
ro mwanda 2.

CHHMAIOT KOJNAauoK C TPYOKH 3 M 3arpyXKaloT HOBYIO NapTHIO 06-
pasuos.

1.5.14. TIpu BHIKJIIOYEHHH YCTAHOBKH, KOTZa CepHSl 3arpyXeHHHIX
0o6pasioB INPOAHAJH3HPOBAaHA He MOJHOCTBIO, NPOBOASAT OMNEpallHH,
ykasauHble B mo. 1.5.13.1; 1.5.13.2.

1.5.15. Bo3ayx B aHaJHTHYECKYIO CHCTeMy H NapOPTYTHHA IH(-
¢bysuosHml Hacoc I3 BNycKaloT TOJbKO NpH ofmeM NpoduiakTHYe-
CKOM PEMOHTE YCTaHOBKH H YCTPaHEHHH HeHCIPaBHOCTEH.

1.5.16. Tlpu npoBseneHHH KaXJXoH CepHH aHAJAH30B AJA yHAalieHHS
BO3rOHOB, OCTABUIMXCS HA CTeHKax BJKCTPaKiuuOHHON TpyOku, ee 3a-
NOJIHAIOT BOXOH M BHAepxkHuBaloT 10—15 MuH. 3atem TpyOky 3amoJ-
HaoT 10%-HBIM PacTBOPOM COJISHOH KHCJOTH H BBIAEPXKHBAIOT A0
TOJIHOTO YIaJIeHH$t BOSTOHOB, IIOCJIe Yero NPOMBIBAIOT  JHCTHJJIHPO-
BanHO# BoJOH. [IpOMHTYI0 TPYGKYy NpOKaJHBAiOT B 3JIEKTPONEYH CO-
npoTHBJEHHs TIpU Temnepatype (900+=20)°C B Teuenme 1 wu.

16. 06paboTka pe3ynbTaToOB

1.6.1. CozepxaHHe BOZOPOAa B aHaJH3HpyeMoM o6pasue (Xu,)
orHecenHoe x 100 r meTaJ1a, cM®, BRIUHCIAIOT HO QOpMYJIe

XH,=XH,06m —"XH,nom (1)

rae XH,o6w — CYMMapHOe COAepXKaHHe BOXOPOJa, BbIJeIHBLIErOCs
npH aHalH3e o6pasma, cmM® Ha 100 r Meranna;

Xi,mos — COJEPXKaHHE <«TMOBEPXHOCTHOrO» BOAOPONA, COOTBeT-

cTByOllas 06pasiy ZaHHOIO MeTaJJsa JaHHHX pasMe-
pos, cM® Ha 100 r Merasna.
CymMmapHoe conepxaHie Boaoposa (X m,o6w ) BHUHCIASIOT MO (op-
MyJse

Vea [ PI_P‘( 2.% ) ] (2)
1013-m ’

XH,on =
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rae P, — naBnenue Bojopoja mpH aHajau3e, [1a;
Py=Py;—P;,
P, n P3;— ofliee ¥ ocTaTOYHOE JaBJEHHEe NpPH aHaJjH3e, [la;
P, — napjieHne BOJOPOAa IPH NPOBEJEHHH KOHTPOJbHOIO

onura, Ila;
Py=P5—Ps,

Ps u Ps— ofbiee H ocTaTOYHOEe NABJIEHHE IPH MPOBEJEHHH KOHT~
poJibHOTO OnHTa, Ila;
V — 006beM™ aHAJNTHUECKOA CHCTEMH, CM3;

273 )
o= o7 —TeMIepaTypHHHA K03hduuHeHT;

t — TeMnepatypa B nomemieHuH, °C;
T — BpeMs aHaJIH3a, MHH;
m — Macca ob6pasina, r;

1013 — koadpduuuenr, Ila.

1.6.2. lns ompenefieHHsi «NOBEPXHOCTHOro®» BOZOpoAa, oOpasyio-
IIErocsi NpH B3aHMOAEHCTBHH afACcOPGHPOBAHHOH Ha IOBEPXHOCTH 06-
pasua BOAHI C METaJ/JIOM IIPY TeMIlepaType aHaJH3a, MPYTOK H3 aJio-
MHHHST HJIM aJIOMHHHeBOro cniaBsa xuamerpoM 10—12 MM nomemaior
B KBapleByl0 TPyOKy H ZAerasupyioT HpH TeMnepaType aHaJH3a
10—15 u B BakyyMe A0 HOJHOrO yJAaJieHHS PacTBOPEHHOTO B MeTaji-
Jie BOAOpoOAa.

H3 npyTka BHTayHBalOT 06pasubl H aHAJH3HPYIOT Ha cOJepxka-
HHe BOJIOpPOXa, KaK ykasaHo B mn. 1.6.7—1.6.10.

CoaepXxanHe <«IOBEPXHOCTHOro» BOZopoAa (X H,nos ), MPHXORSA-
Heecs Ha eJHHHIY NOBEPXHOCTH CM¥/cM?, BEIUHCJAIOT NO (opMyJe

. __ _V-a.[Py—Ps]
H,mos, ™ 101,081103?8 ’ (3’

e S — muolazs NOBEPXHOCTHOrO 06pasua, cM?,

CoziepixaHHe <«IOBEPXHOCTHOro» BoAOPOAA (XH,nos ), OTHECEHHOE
K 100 r meraana, cooTBeTcTBYyIOIm¢e 06pasily JaHHHX pa3MepoB, cM3,
BHYHCJASIOT 00 dopmyse

XiginosS
XH,noa—_-—H":ﬂ*— . 100. (4)

CpefiHee 3HauyeHHe COJEPXKAHHUs <«MOBEPXHOCTHOrO» BOXOPOAa MAS
KaXJoH MapKH MeTasJa H o06pasla NPHHATHX PasMepOB ONpPEAEJAIOT
M3 a”aau3a 15—20 o6pasuos, MpoBeJeHHHX NapaJlieJbHO.

1.6.3. JoryckaeMHe pacXOXIeHHs pe3yJbTaTOB JBYX HE3aBHCH-
MBIX NapaJileNbHEX ONpefeJeHHH NPH AOBEPUTENbHOA BEPOSTHOCTH
P=0,95"He HOJNXKHH IpeBHIUaThb BEJIHYHH, NPHBEAEHHHX B Taba. 1.
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Tabauma 1
cM® Ha 100 r meraara

Conepiaue BOLOPORA JlonyckaemHe PacXOXKREHHE
Or 0,07 no 0,15 0,03
Cs. 0,15 » 03 0,05
» 03 » 05 0,08
> 05 » 1,0 0,10
2. METOJ} BAKYYM-HATPEBA

C MACC-CNEKTPOMETPHMHECKMM AHANIM3ATOPOM
B AMHAMMYECKOM PEXXMME

21.CymHocTp MeTOZxa

Ananusupyemblii 06pasel; HarpeBalOT B BHCOKOM BaKyyMe A0 TeM-
nepartyphi, HHXe TeMIepaTypsl Iiasienust (o6eaHo ot 500 o 600°C),
IpH 3TOM M3 06pasua BhlesseTcs BOJOPOX, HaBJIeHHe KOTOPOTO pe-
THCTPUPYETCS JaTYHKOM Macc-CleKTPoMeTpa.

22. 0O6mue TpeboOBaHHUA

O6mue nonoxesus — . 1.2

23. 0r6op npob

IMopsaaok or6opa mpo6 H mNOAroTOBKa 0GpasuoB AJs aHAJH-
3a—cMm. I. 1.3.

24. AnnmapaTtypa, peaKTHBB H MaTepHAAH

YcTaHOBKa JJisl ONpeJe/ieHHs CONepXXKaHHA BoAopoza (4ept. 3),
HMeIOIas MyJbT YPaBJAEHHsS, COCTOHT H3 OCHOBHBIX Y3JOB H 3JeMeH-
TOB:

sJieKTponeys CONPOTHBJEHHS 16, obecmeunBaiomias TeMIepaTypy
HarpeBa ot 300 po 900°C, cHaGxkeHHast XpOMeJbaJIOMeJIEBHM TepMO-
ajekTpuueckuM TepmoMmerpoM no T'OCT 1790—77 u moTeHLHOMETPOM
JJISL H3MePeHHS H PerHCTPAIHH TeMIepaTyphl;

BaKyyMHasi CHCTE€MA, ¢ NOMONIbIO KOTOPOH B YCTaHOBKe CO3AaI0T
paspexenne (4,0—1,33) -10-5 I1a; B Hee BXoAsAT HOpPBAKyyMHBIH Ha-
coc { tuna BH-461 M, ueonuroBnit Hacoc 2 ¢ cocynom [bioapa 3,
napopryTHblfi aHGOY3HOHHBIE Hacoc 4 THma HS50P, Meraaanye-
CKHe BaKYyMHBle KpaHHl 6, 7, 8 u MeTa/uinieckHe TpyGonmposoan 9,
H3TOTOBJIEHHEE H3 KOPPO3HOHHO-CTOHKOH CTaJH, NporpeBaeMbie JO
TeMnepatypn 450°C;

CTEKJISHHBIA SKCTPAKLHOHHLIH y3€eJ, COCTOSIIMA H3 CMEHHOH KBap=-
1IeBO#l IKCTPAKUHOHHOH Tpy6KH 15 (cM. uepT. 2), COERHHeHHOH ¢
MOMOMIbIO BOLOOXJAaxAaemoro uvinda I3 c sarpysousofi TpyGkoit 12;

aHaJIHTHYECKasd CHCTeMa, COCTOsIass M3 JAaTYHKa MacC-CIeKTpo-
Mmerpa 17 tuna PMO-4C, sjekTpHUeCKOH Ie4YH CONPOTHBJAeHHsa 19 ans
nporpesa Aat4uka 10 Temnepatypu 300—350°C. DkcTparHpoBaHHHIH
3 o0pasuya ras HempepblBHO IPOKaYHBAaeTCA 4Yepe3 JAATYHK Macc-
criektpomerpa I7 NApOPTYTHHIM AHPQY3HOHHBIM HacocoMm 4;
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cHCTeMa [Jis onpefeieHuss KosbdHiuneHTa YYBCTBHTENBHOCTH JaT-
9YHKa MAacC-CIEKTPOMETpa, COCTOSINAsf M3 METaJJIHYeCKOro BaKyyM-
Horo KpaHa 20, KBapueBoll aMmyJH C THAPHIOM THTaHa 21, 3jekTpo-
neuyn conporHienuss 22, U-o6pasHoro pryTHoOro MasHoMerpa 23, Me-
TaJIJIAYECKOrQ BaKyyMHOTO KpaHa-HaTeKaTelss 24 M CTeKJISHHOA Ka-
JHGpOBaHHON eMKOCTH 25,

MeTaJJIHYeCKOR 5 H CTeKJIsSHHOH I4 JOBYILUEK, OXJaXKAaeMhIX XKH]-
KHM a30TOM; CJYXaT AJI BHIMOpPa*KHBaHHA NapoB BOAH B YCTaHOBKe;
MaHOMeTpHIecKHX Jamil /0 tuma TIMT-2 u /1 tana [IMHU-2.

Magsorabaputhuii Macc-cnektpoMerp mo ['OCT  12862—73 co
CTeKJISHHHM JaTYHKOM, JAHAnasoH paboduX JaBJEHHH  KOTODPHIX
or 1,33.10-3 o 1,33X10~8 Ila.

Jlonmyckaercsi HCHOJAbL30BaHHe APYrofi aHaJHTHYECKOH anmapaTypH,
ofeclieynBalomiell IIOJyYyeHHE METPOJOTHYECKHX NapaMeTpoB, mpe-
JLYCMOTPEHHHIX HACTOSIIIHM CTaHAAPTOM.

Marepuaan no n. 1.4.

25. [IpoBexeHne aHaJdH3a

2.5.1. 3akpuBaloT Bce BaKyyMHHe KpaHH. HaHocAT BaKyyMHylo:
CMa3Ky Ha HpeJBapHTeJbHO OPOTEPTHA OeH3HHOM MIIHG IKCTPaK-
LHOHHOH TPYOKH I5.

2.5.2. 3arpyxaioT aHaJu3HpyeMHe o06pasun B ycrpofictBo /2
(cM. m. 1.6.2). BeraBasior WIHG SKCTPAaKUHOHHON TPYOKH B BOJO-
oxaaxpaeMui wand I3 3arpysounolf TpyOku 12 ¥ DPHTHPAIOT ero.

2.5.3. OTKpHBAIOT KpaH BOXOCHaOXEHHSI YCTAaHOBKH H NOJAIOT OX-
JaXJeHHe K NapopTyTHOMY AMbdysHoHHOMY Hacocy 4 H BOJAOOXJAaX-
naemoMy wauby 13.

BK/IOYalOT OyJbT NUTaHHS YCTAHOBKH. BKJIIOYAalOT BaKyyMMeTp R
mepekJloyaTesieM NOACOSIHHAIOT K HEMY MaHOMETDPHUECKYIO JiaM-
oy 10a.

2.5.4. INonyyaior GopBakyyM Bo Bcelt ycranoBke ot 2,66 1o 3,99 Ia,
ANA dero:

BKJOYaloT HOpBAKYYMHHH HAcoc /;

noc/ieJoBaTeJNbHO OTKPLIBAOT KpaHH 70, 78, 6a, 66, xpaH-HaTeKka-
Teas 24* W mocTeneHHo — Kpau 20%;

BKJIOYAIOT NOOUepPeHo MaHoMeTpuueckue jgamnu 10e u 102.

2.5.5. Tloayyalor B ycTaHOBKe BHICOKMN Bakyym or 1,33.10-%
a0 2,66 . 10-5 [1a, ans gero:

3aKpHBAIOT KpaH-HaTeKkaTelb 24*, xpann 20* u 6a;

BKJIIOYAIOT Harpes NapopTyTHoro RH(dysuonHoro macoca 4;

» MaHOMeTpHYecKylio Jamny 106;

yepe3 10 MHH nocJie BKJAIOUEHHS NapOPTYTHOTO AHGQY3HOHHOro
Hacoca M JocTHXeHusi BakyyMa 1,33.10-! Ila 38aiHBaOT XHIKHI
as30T B JIOBYLIKY J;

* Onepanuy BHNOJHAIOT NPH NEPBHUHOM SaNYCKe, PEMOHTe YCTaHOBKH, CMeRe

ZRATIAKA MAacc-CNeKTPOMETPR W Nepej, OmpelesienHeM KOS(OHUEEHTa  YyBCTBHTENb-
HOCTH Macc-CHeKTPOMETpa,
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yepe3 10 MHH OTKDHBAIOT KpaHH 6a u 606;

yepes 10 MHH XOJHBAIOT JIOBYIUKY H BKJIOYAalOT Ha NPOrpeB Ma-
HOMeTpHYecKyio Jamny [la;

uepe3 15 MHH BKJIOYAIOT MIHOMETPHUECKYIO JaMny /Ia Ha uame-
peHHe ¥ NPOBOAAT 3aMep BaKyyMa;

BKJII0YAIOT NpOrpeB neuedl comportuBjaennsa 16 u 19, npenBapuresb-
HO HaJeB HX Ha 3KCTPaKUHOHHYIO TPyOKy 15, W ZaTuHK Macc-CHEKTpO-
Merpa 17 npn HaJHYMK B cHCTeMe Bakyyma ot 10,64.10-* xo
1,33.10-2 Ila;

BKJIIOYAIOT IPOrpeB MeTaJJHYeCKHX Maructrpajeii 9 H JOBYIUKH 5;

Nepex/IIoYaloT MaHOMeTPHYecKyio Jamny //a Ha mporpeB H mpo-
rpeBaioT B Teuenne 0,5—1,5 9, BHjepXHBas TeMOepatypy AJisd
SKCTpaKUHOHHOA TPYOkH oT 850 jpo 900°C, ajna xaTyHKa Macc-CIeKT-
pomerpa — ot 300 o 350°C, A MeTaJJIHYECKHX MarucrpaJei H Jio-
Bymek — ot 400 go 450°C;

N0 OKOHYaHHH 33a/laHHOTO BPEMEHH NpPOrpeBa BHIKJAIOYAIOT BCE HC-
TOYHHKH Harpesa;

NocJe OXJaXXJAeHHsi CHCTeMH R0 40—50°C ZoNHBAIOT IOJHOCTBIO
JIOBYHIKY § XHIAKHM a30TOM;

BKJIOYAlOT MaHOMeTpHYeCKylo Jamny Il/a Ha H3MepeHHe H yOex-
JaloTcd B HaJMYHM BakyyMa or 1,33.10-5 mo 2,66.10-5 Ila;

3aKpHIBAIOT KpaH 6a.

Honyckaercsa HCIOJb30BaHHE LEOJHTOBOrO Hacoca 2 B3aMeH ¢op-
BaKyyMHoro Hacoca I.

2.5.6. IIpoBoAfAT IOCTHPOBKY H YCTaHOBJIeHHe pPal0ouHX pPEXHMOB
Macc-CIeKTPOMETPa COTJIaCHO ONHCAHHIO MO ero skcmiayatanmud. Orme-
panuio MPOBORAT NPH NEPBHYHOM 3aMyCKe YCTAaHOBKH, NporpeBe Bcef
aHaJMTHIECKON CHCTEMH H CMeHe JAaTYHKa MacC-CIeKTpoOMeTpa, B OC-
TaJIbHHIX CJIy4asX IOCTHPOBKY TOJILKO HPOBEPSIOT.

2.5.7. Ilpn npoBelleHHH aHaJH3a BKJIOYAIOT NeYb CONPOTHBJEHHS
16, npenBapuTeNbHO YCTAaHOBHB TeMIIEpPaTypy aHajiH3a Ha NOTEHIHO-
MeTpe;

HarpeBaloT SKCTPaKUMOHHYIO TPYOKYy 15 OO TeMmepaTyphl aHa/lH3a
(n. 2.1);

3aJIMBAIOT XKHUJKHI a30T B BRIMOPaXKHMBAIOILyl0 JIOBYWKY [4;

YCTaHABJUBAIOT WIKAJNY YCHJIHTENS HOHHOIO TOKa Ha TpebyeMyio
Beqnyuny (m. 2.6.6);

BKJIOYaOT «KaToA», JIEeHTONPOTAXHHHA MeXaHH3M H 3alHCHBAIOT
BEJMYHHY HOHHOrO TOKa;

MarHHTOM YJAAJIIOT H3 SKCTPAKIHMOHHOM TPYOGKH LIapHK, 3ajep-
JKMBAIOLME BO3TOHH, B NPHEMHHK 06pa3loB;

c6pacHBalOT aHAJH3HPYeMHi o6pasen, GLICTPO ONYCKAaIOT IIAPHK
H 3amHCHBAIOT Ha JHarpaMMy KHHETHUECKYIO KDHBYIO BHILEJNEHHS BO-
Jlopofa. DKCTPAKLUHMIO CYHTAIOT 3aKOHYEHHOH NMPH AOCTHXKEHHH BeJIHYH-
HH HOHHOTO TOKa BOROPOMA, PABHOM HCXOJHON, HJIM NpeBLIHICHHS ee
He Gonee yeM Ha 0,3 B.
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ITo oxoHuaHHH aHaJH3a:

BLIKJIIOYAIOT JIEHTONPOTSAKHBIH MEXaHH3M;

BhIKJIO9a0T «KaTomy;

BHIKJIIOYAIOT H ONYCKalOT Neyb CONPOTHBJEHHS, 16;

OXJTaXKAaloT SKCTPaKUHOHHYIO TPYOKY f0 150—200°C;

yAaasioT obpasell B NPHEMHHK NyTeM IOBOPOTa 3KCTPAKUHOHHON
TPyOKH;

BO3BPALIAIOT TPYOKYy B paGouee IOJIOXKEHHE, ONYCKAIOT ILIAPHK;

NOAHHUMAIOT NeYb CONPOTHBJEHHS H BKJIoualoT ee. IIpm HarpeBe
3KCTPAaKUHOHHOR TPYOKH JO TeMImepaTypH aHa/JH3a YCTAaHOBKA roToBa
K aHaausy caepyioiiero o6pasua. [lepBnii o6pasen cepuu HpH aHa-
JM3e aJIOMHHHEBHIX CHJIABOB HCNOJBL3YETCA IJSA Jerasaiuuu 3KCTPaK-
IHOHHO TPYOKH MyTeM HaBeleHHS BO3roHoB (cM. m. 1.5.12).

2.5.8. [las npoBefeHHs aHAJH3a CJaepylolle#t cepHH oOpasloB mpo-
BOJAT CAeAyIOUIHe ONepalHu:

BHIK/IIOUAIOT ¥ ONYCKAIOT NeYb CONPOTHBACHUS 16

BHIKJIO49aw0T «Karony;

3aKpHIBAIOT KpaHH 60, 68;

OTKDHBAIOT KpaH 6a;

CXKATHIM BO3NYXOM BBIAYBAIOT XKHAKHH a30T H3 JIOBymIkH [4 H
OCYLIZIOT ee;

3aKpHBAaIOT KPaHH 6a, 78;

BHIKJIIOUAI0T OpBaKyyMHEI Hacoc [,

OTKpPHIBAIOT KPaHH 74, 72;

OTCOEJHHAIOT IKCTPAKLHOHHYIO TPYOKYy I5 OT BOAOOXJaXKAaeMoro
mHdpa /3 1 ocBOGOXKAAIOT IIAHD OT CMA3KH;

3arpyxaior obpasmm;

HAHOCAT CMa3Ky Ha MIIH(] 3KCTPaKUHOHHO# TPYyOKn 15;

BCTABJSIOT  SKCTPAKUHOHHYI0  TPYOKy B BOAOOXJaXKAAaeMHIH
waud 13;

3aKphIBAIOT KpaH 7a;

BKJIOYA0T (QOpBaKyyMHHHE Hacoc I H CO3Ral0T BakyyM ot 2,66
xo 3,99 Ila;

3aKpHIBAIOT KpaH 7e;

OTKPHIBAIOT KPaH 786;

OTKpHIBAIOT KpaH 6@ U CO3Aal0T Bakyym He MeHee 6,65.10—* ITa;

HAJBUrAIOT H BKJIOYAIOT Nleyb CONPOTHBJAEHHA [6 Ha SKCTPAKIHOH-
Hylo Tpy6Ky I5 M nerasuHpyloT INOCJHeJHIO NpH Temmepartype ot 850
20 900°C B Teuenne 30—40 MmuH;

CHHXKAIOT TEeMIEpaTypy AO TeMIepaTyphl 3KCTPAKUMH H NOJy4aioT
Bakyym ot 1,33 - 10-5 no 2,66 10-5 [la;

OTKPHIBAIOT KpaHH 60, 66;

3aKpHIBAlOT KpaH ba;

3aJMBAIOT XHUJAKH a30T B JOBYWKY I4;

IPOBEPSIOT IOCTHPOBKY Macc-CHEKTpoMeTpa.
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Tlocsie BEINOJNHEHHS] STHX ONepaluil yCTaHOBKA IOTOBA K HOBOMY
UUKJAY aHaJusa.

2.5.9. BrKJIOUeHHE YCTAHOBKH IIPOBOASAT CJIEAYIOIMM 00pasoM:

BHKIOYa0T «Katoxs;

YCTaHABJHBAIOT IIKally YCHJHTEJIS HOHHOro Toka Ha 100 B;

BHIKJIIOYAIOT MacC-CIEKTPOMETP;

BHIKJIOUAIOT Tedb CONPOTHBJEHHs /6, OMYCKaIOT ee H OXJaXAalOT
9KCTPAKUHOHHYIO TPYOKY 15;

3aKpHIBAIOT KpaHH 66, 68;

OTKDHBAIOT KpaH ba;

BHAYBAIOT XHAKHA a30T U3 JIOBYWKH /4 H OCymaioT ee;

3aKpHBAIOT KpaH 6a;

BHKJIIOYAIOT NMapOPTYyTHHA AHPPYSHOHHHA HACOC H  OXJaXKAAOT
€ro CXaThIM BO3LYXOM;

BHIYBAIOT JKHAKHH a30T H3 MeTaJJIHUeCKOR BBICOKOBAKYyMHOH
JIOBYWIKH § H OCYWIAIOT ee€;

OTKa4HBAIOT NapOPTYTHHA AHQGY3HOHHHI Hacoc A0  paspexe-
HHS oT 2,66 Ko 3,99 Ila;

3aKpHBAIOT KPaHH 78, 70;

BHIKJIOYAIOT popBaKyyMHHRA Hacoc [;

OTKpPHBAIOT KpaH 7a;

HpexpaImaioT Nojavyy oxJaxaaomed BOAH;

BHIKJIOYRI0T NYJAbT YCTaHOBKH.

26.06paboTKa pe3yJAbTaToOB

2.6.1. ConepixanHe BOAOPOAA B aHaJAH3MPyeMOM obpasue (Xm,:),
ornecenHoe K 100 r Merasia, cM®, BHYHCAAIOT N0 Qopmyse

XH.:XH,OGM “'XH.uon, (5)
rae XH,o6m —— CYMMapHOe CONepXaHHe BOAOPOXA, BBLACIHBLIErOCH
npd aHaau3e obpasua, cm3, Ha 100 r meraasna;

X 1,n0s — COAEPXKaHHE <MOBEDXHOCTHOrO» BOXOPOAa, COOTBETCT-
Byiomee o6pasny JaHHOTO MeTaJJa H HAaHHHX pas-
MepoB, cM3, na 100 r merasnia.

CymMmapHoe copepxaHHe BoMOPoAa  (XH,o6m ) BHIYHCJASIOT IO
dopmyse
]m'Knp'SMm
TTTm (6)
rae K np — KO3®QHIUHEHT YYBCTBHTEJNBHOCTH MAacC-CIIEKTPOMETPA, ON-
pefenenHmi mo m. 2.7.3, cM3/cM?;

S o6m — MIIOMWANb NOJA KHHETHYECKOH KPHBOM BHIIENEHHS BONOPO-
Ha W3 aHajuaupyemoro obpasua (uepr. 4), cm?

m — macca o6pasnua, r.
2.6.2. Tlpu onpeseneHHH coAepXKaHHUs <MOBEPXHOCTHOrO» BOXOPOAA
HCTIONb3YIOT METOJ, YKa3aHHH# B 0. 1.11.2,

XH,uﬁm =
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Conepikanue «IOBEPXHOCTHOrO» BOZOpOAa, cm® Ha 100 r Meraasa,
BRIYHCJSAIOT IO (popMyJe

100- Kpp - S,
X H,m=____"'niﬂ_ , (7
rae S ;,; —IJIOMadb MOJ KHHETHYecKO#l KpPHBOR BHIIENeHHs <IIO-

BEPXHOCTHOro» BOJOPOAa C aHaJH3HpyeMoro oGpasua
(uepT. 5), cM2,

o
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10 20 30 40 50
Dpema  sxemparyul, MUK

Yepr. 5

2.6.3. Onpedenenue Ko3huyuenTa «yscTEUTENOHOCTU MACC-CREKTe
poxerpa

Iaa onpenenenns xosuunenra wyscrautesbHocta (Kp, ) mace-
CHEeKTPOMETpa HCIOJB3YIOT cNOcO6 NepemyCKaHHs YHCTOTO BOZOpOXA
H3 KaquGpoBaHHON €MKOCTH B aHAJHTHUECKYIO CHCTEMY NPH NMOMOLIH
KpaHa-HaTeKaTess, 06eCNeyHBAIOero MOJEKyIApPHHA MOTOK B [Hana-
soHe paGouux AapJiaensii ot 1.10-3 go 1.10-5 I]a.

BHIOMHAIT CAEAYIONIHe OoNepatnu:

Ha paGoTaiollell ycTaHOBKe BHKJIOYal0T «KaToa»;

3aKpHBAIOT KpaHu 6a, 66, 66;

OTKPHBAIOT KpaH 20 H KpaH-HaTekaTeJab 24 NOJHOCTBIO;

BKJIIO9AI0OT Nedb COMPOTHBJEHHA 22 H HarpeBaloT amoyay 2/ ¢
THADHIOM THTaHa 0 TeMmepaTypH oT 600 zo 650°C, ciaens sa us-
MeHeHHeM ypoBHA pryTH B U-06pasnom maromerpe 23;
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Opu JOCTHXEHMH B CHCTeMe  JaBJeHHs Bojopoxa ot 1590
Jgo 1990 ITa BeIkJIOUAs meYb CONPOTHBJIEHUS 22;

IO Mepe OCTHIBAHHS II€UYM CONPOTHBJeHHs 22 YpOBeHb PTYTH B
MaHoMerpe OyleT NOCTENEHHO OMYCKAaTbCA 3a CUET NOIJIOLIEHHS BO=
JOpOAa THAPHIOM THTaHa;

NpY JOCTHXXEHHH JaBJieHHs BOAOpOAa B cucreMe ot 3,99. 102
no 7,98-10% Ila TouHO 3aMepsIOT 3TO AaBJieHHEe H OBICTPO 3aKPHIBAIOT
KpaH-HaTeKaTeqab 24,

3aKpuIBaOT KpaHu 20 u 78;

OTKPBHIBAIOT KPaH 72 M OTKAUHBAIOT OCTABUIHICA BOJOPOX M3 CHC-
TeMH J0 BakyyMa 2,66 [la;

3aKpHBAIOT KpaH 72,

OTKPHIBAIOT KpaHH 78, 6@ H  MOJY4alOT  BEICOKHII BakyyM OT
1,33-10-5 1o 2,66 - 10-° []a;

OTKPBIBAIOT KPaHH 68, 660 U 3aKPLIBAIOT KpaH 6a;

BKJIIoYaoT «Katoa» Macc-cnekTpomerpa;

BKJIOUAIOT JIEHTONPOTSIKHBIA MeXaHH3M MOTEHILHOMeTpa W 3alH-
CcEIBaIOT (OH BOJNOPOAA;

NepenycKamT BOAOPOA M3 KaJHOpOBawHONH eMKocTH 25 B aHaJ/H-~
THUECKYIO CHCTEMY, HJs 4Yero MeIJIEeHHO OTKPHIBAlOT KpaH-HaTeKa-
teJb 24. KajiuOpOBKy CUHTAIOT 3aKOHYEHHOM, €C/JH IIPU IOJHOCTHIO
OTKPBITOM KpaHe-HaTeKaTteje 24 BeJH4MHAa HOHHOrO TOKa BOJOPOAa
paBHa ero BeJUYHHE JO HadaJa KaJuOpoBKH;

3aKpBLIBAIOT KPaH-HaTeKaTeNb 24;

BBIK/IIOYAIOT JIEHTONPOTSXKHEIA MEXaHHM3M HoTeHuuHoMerpa u «Ka-
TOJ» Macc-CIeKTPOMETpa;

onpeleifiOT IVIOIaAb Ha JICHTe NOTEeHLHOMEeTpa, OrpaHHYEHHYIO
JuHHe# (OHA M JIHHHeH CHrHaJjla Mo BOAODOAY (uepr. 6), miaHHMeET-
pHpOBaHHEM HJIH B3BEIIHBAHHEM.

861
= L
T o0
% L
s
g 40v
s F
s 20f
§ kJ PoA no Godopody
SO 73 A
Houzno Nunroe pIKpsITINE Koreu
Aanubpedrtt Bedrmans - hamesawers  Kanufoelru
Bpema, u
'-lepr. 6

Onpenenenue K,, nposoasr 3—4 pasa.
3uas ob6beM KaJHOPOBAHHOH e€MKOCTH 25, onpede/eHHHA IpeiBa«
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PHTEJBHO 3alOJIHEHHEM €eMKOCTH PTYTblO, HCXOJXHOe JaBJeHHe BOJO-
poXa B Hei ¥ TeMnepatypy, paccuHThBalor K,, 0o sozopoay, cm®
Ha cM? MAOWANN AHATPAMMHL.

22,4.P.V.a
Koo=rearty-50n @)
rae P—ucxopnoe JlaBjieHHe BOAOPOAa B KaJHODOBaHHOH eM-
KocTH, Ila;

V — o6beM Kann6GpoBaHHOH eMKOCTH, CM3;
t — Temneparypa B noMeuienus, °C;
R — ynuBepcaapHasi rasoBasi noctosiHHasl, cM3 - [Ta/Mous-rpan;

Syay — IUIONIAfb OHarpaMMH NOJ KHHETHYECKOH KPHBOH, cMmZ;
273 .
“=1Tom — TeMIepaTyPHHH K03 (HIHEHT.

Koa¢duunesT 4yBCTBHTENBHOCTH YCT2aHABJAHBAIOT KakK CpeliHee H3
3—4 usmepenmuit.

2.6.4. Ilas onpenesieHHsi COAEPXKaHHS PaCTBOPEHHOIO H <«IOBEpX-
HOCTHOIO» BOJODOZA NpH aHaJH3e KaXHoro o6pasna HeoGXOAHMO JO-
6uTbC HaZEeXKHOro pasuefeHus (He MeHee 109 ) NMHKOB «IOBEPXHOCT-
Horo». (I) u pacrBopennoro (II) Bozoposa Ha KHHETHYECKOH KpDHBOW
BHeJIeHHA BOROPOAa u3 obpasua (uept 7a).
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OcymectBaseTcs 3T0 CJeAyOIHM 00pa3oM:

anaju3npyeMHii ofpasel NMOMeINAOT B 3KCTPaKUHOHHYIO TPYGKY,
IIpeABapHTEJbHO HArperyio Jo teMnepatypsl Ha 80—120°C Bhie TeM-
nepaTypH IVIaBJI€HHA MeTalJa;

HeNoCPeACTBeHHO Iocsie c6poca o6pasua CHHXKAIOT TeMOepaTypy
co cxopocthio 85—90 rpag/mMuH xo BeawuHHH, Ha 30—50°C  Huxe
TeMIeparypsl IVIaBJAeHHs MeTa/lJia, H BHJAEDXKHBAIOT NPH  Hed 10
IpeKpalleHus BHAeJeHHs BOAOPoJa u3 06pasia.

Ilps TaxoM CTyHmeHYaTOM HarpeBe B XOJe 3KCTPakuuu ob6pasen B
HAYaJbHHHA MOMEHT HCIHITHBAeT MOIIHLINA TePMHUYECKHH yxap 3a cuer
60JIbLIOTO rpajHeHTa TEeMIepaTyp Ha NMOBEPXHOCTH o6pas3ua H BHYTPH
€ro, 9TO IIOBHILIAET CKOPOCTb PeaKUHH aicOopOHPOBAHHOH BJArH ¢
MeTa/VIOM H HHTeHCHOHUHPYET KHHETHKY YAaJIeHHS <«IOBEPXHOCTHOTrO»
BOJOpPOAA.

Peskoe cHiuxenne TeMmneparypu (85—90 rpan/mun) gmo paGoueis
TeMIIepaTypH 9KCTPAKIHHE He H3MeHseT KHHETHKY AH((Y3HOBHOro BHI-
JejieHHs. PaCTBOPEHHOrO BOLOPOZAA, UTO IO3BOJSET HALEXKHO pasje-
JSiTh «IIOBEPXHOCTHHIN» BOKoPOA (I) oT pacrBopenHoro (/I)—uepT.76.

Benuunna moomiazu Nox yyacTkoM I KuHeTHYecKoH KPHBO#
(uepr. 76) NMO3BOJSET HENOCPEACTBEHHO ONPEREIHTH MACCOBYIO IOJIO
PacTBOPEHHOro BOAOPOIA, a INOA y4yacTKoM I, OpPH HeOGXOXUMOCTH,
ONpeNeHTh MacCOBYIO HOJIO «IOBEDXHOCTHOrO» BOAOPOAa MJs KaiK-
jgoro obpasua.

2.6.5. JlonyckaeMErie pacXOXJIeHHS Pe3yJIbTaTOB ABYX HE3aBHCHMBIX
napaJjiieIbHBIX ONpelesieHHH NPH JOBepHTeNbHOR BeposTHOCTH P=0,95
He JOJIXKHBI NPEBHINATh BEJTHYHH, NIPHBEAEHHHIX B Taba. 2.

Ta6nruuma 2
cM?® Ha 100 r Mertauana
Cozepxalne BOAOPOLRA Jlonyckaemuie pacxoxaeHus
Or 0,07 o 0,15 0,02
Cs. 0,15 » 0,3 0,03
» 0,3 » 05 0,06
» 05 » 1,0 0,10

2.6.6. B cayyasx pa3Horjiiacuii B OIEHKe KauyecTBa aJIOMHHHA H
aJIOMHHHEBHX CIJIaBOB COZEpXKaHHe BOAOPOAA B TBEPAOM Meralle
ONpefieIfIOT METOAOM BaKyyM-HarpeBa € MacC-CIEKTPOMETPHUECKHM
aHaJIH3aTOPOM B JHHAMHYECKOM peXHMe.



Pepakrop H. B, Bunoepadckas
Texnuuecknt pexakrop I'. A. Maxaposa
Koppexrop M. H. I'punsansd

Cnaso B Ha6. 05.07.81 Iloan. B new. 09.10.81 1,25 n. x, 1,26 ya.-u3a. ax. Tup. 20000 L{ena 5 xom.

Qpnena «3Hak [loueras HUapmatenncrso crampgapros, 123557, Mocksa, HoponpecHeAcksft nep., 3
Kaaykckas ranorpadms cra€napros, ya. Mockosckas, 256. 3ak. 1847



Hamenenne Ne 1 TOCT 21132.1—81 Amomunuit u cniaspl ajioMuHHeBbie. MeToabl
onpejeleHUs BOAOPONA B TBEPAOM MeTaJuie

MMocranosaennem Tlocymapcreennoro komurera CCCP mno cranpapram ot 23.08.85
Ne 2726 cpox BBeneHMSA YCTAaHOBJEH
c 01.07.86

Tloa nanvenoBaHHeM crTaHiapra npocrasuth kKoa: OKCTY 1709
IMyskr 1.2.2. Bropoii afsauy H3J0XKHTb B HOBOHA pefakulH: «B KauecTBe CTaH-

XapTHHX 06pasuoB HCNOJB3YIOT rOCyJapCTBeHHHE CcTaHAapTHhe o6pasunm (I'CO}
AJIOMHHHSA Y aJIOMHHHEBHIX CIJIaBOB».
Nyurr 1.4. Yeprex 1. 3amenuts o6osnauenus xpanoB: Ks; na Ks, Kg Ha Kg;
3aMenuTh cceKy: I'OCT 5556—75 na IT'OCT 5556—81.
Iynxr 2.4. 3amenuth ccolaky: I'OCT 12862—73 na T'OCT 12862—81.

(MYC Ne 11 1985 r.)

Hamenenne Ne 2 T'OCT 21132.1—81 AnOMHHHE M CNJAaBbl aJIOMHHHMeBHe, Meroanb
cnpeaeyerss BOXOpPOAA B TBEPAOM MeTaJie

Y1Bepxneno H BBefeHo B XefictBne IlocranoBiennem FOCYN2pCTBEHHOr0 KOMHTET3
CCCP no crannapram ot 05.06.87 M 1862

Jlara BBenenns 01.01.88

ITynxr 1.2.2 nanoxurb B HOBOA pefakuuu: «1.2.2. KOHTpoab npaBHJbHOCTH De-
3y/bTaTOB aHadH3a NPOBOAAT IO TrOCYRAapCTBEHHHIM CTaHOAPTHHM 00paslaM cocra-
Ba alIOMHHESl H aliOMHHHeBHX ciasoB I'CO 326185, I'CO 3262—8&5, TICO
3263—85.

IlonyckaeTca NpHMEHEHHe BHOBb BHIYCKaeMHX TOCYJAPCTBEHHHIX CTAaHZAPTHHIX
00pasuoeB COCTaBa aJMIOMHHHS M aJIOMHHHEBHX CIVIABOB C aTTECTOBAHHHIM cOJepKa-
HueM Bogmopoxa ot 0,1 no 0,5 cm® Ha 100 r merasna.

Cozep:xaHue BOJOPOXAa B CTaHZAPTHOM o6pasue HAXOLAT MO ABYM mapajiefb-
HEM onpeaeneHusiM. CpefiHee apudMeTHUeCKOe 3HAYEHHE NapajieTbHHX Onp2iede-
HUA NPHHUMAIOT 32 BOCHPOH3BEJEHHOe COJepKaHHe BOJOPONA B CTaHAAPTHOM 06-
pasne. BocnponsBeleHHOR colepKaHHe BOLOPOAa HE NOJKHO OTVIHYATBCA OT ero ar-
TecTOBaHHOM xapamepucmxn B CBHJIETEJILCTBE Ha CTaH}IapTHbIﬁ oépaseu 603&&,

¥eM Ha BeJHYHHY [JONyCKaeMBIX DacXOXAeHHH, perJaMeHTHPYeMbIX AaHHBIM CTaH-
naproM. EcliM yKasaHHOe COOTHOIUEHHe He BHINOJHfAETcsS, NPOBeleHHe aHanu3a mpe-

KpamamwT AO BBIABJEHHS H YCTParE€HHUS NPHYNIH, BLHI3BABUIHX Habajo1aeMoe OTKJO-
HEeHHe».

IMyskr 1.4. 3amenuts ceolaky: 'OCT 5556—75 na 'OCT 5556—81;
HekaoyHTh cebliiky Ha ['OCT 23013--78.
[Myuxr 2.4. 3ameHuts ccuaru: I'OCT 12862—73 ma T'OCT 12862—81, T'OCT

5556—75 na 'OCT 5566—81.
IMysxr 2.6.3. PopMyay (8) H3J0XKHTb B HOBOH pedaKiluu:
_2,24.107%.p.V.a
" RA(Z3FD) Sqanl
SKCIVIHKALHIO JHOTOJHHTb CA0BaMM: «l — OJHH TPaMM:-MOJb BOAOPOZAE».
(UYC Ne 9 1987 r.)
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