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MEXTOCYAAPCTBEUHUHTEBIA CTAHIIAPT

AJTIOMWHUNA 1 CILTABBI ATIOMUHUWEBBIE
MerTons! onpeneiaeHns BOIOPOIA B TBEPIOM MeTajLie BAKYYM-HATDEBOM

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

Hara senennsa 2000—01—01

1 Ob6aacTh npuMeHeHAs

Hacrostumii craHmapT yeTaHaBIMBaeT JBa METOIA OIPEIEIeHIs BOLOPOLIA B TBEPIOM META/UIE ATFOMUHIIS
11 aJIOMUHMEBDIX CIUIABOB: METOX BAKYYM-HAIDEBA ¢ aHAIM3ATOPOM 110 AABJIEHIIO X METOI BAKYYM-HArPEBa ¢
MAaCC-CIEKTPOMETPUIECKIM aHAIM3aTOPOM B IMHAMUYIECKOM pexkuMe (IIp1 MaccoBoi goite Boxopoxa oT 0,06
10 0,7 moma—1).

2 HopmaTuBHbBIE CCBLIKH

B HacTosIIIEM CTaHAAPTE UCIIOIB30BAHBI CCBUIKY Ha CICAYIOIIE CTAHAAPTEL:

T'OCT 1012—72 beH3uHEbI aBUAITMOHHBIE, TeXHUYECKIE YCIIOBUSI

T'OCT 1790—77 IIpoBonoxa U3 CIUIABOB XpoMenb T, aoMellb, KONEIb M KOHCTAHTAH ST TEPMO3-
JIEKTPOIOB TEPMOSJIEKTPHUIECKHX IpeobpasoBarteiieil. TexHYecKe yCIOBHUs

T'OCT 3118—77 Kucnora constHast. TexHuueckue yCIoBus

T'OCT 4658—73 Pryrb. Texumgeckue yeaIoBus

T'OCT 5556—81 Bata MeguIMHCKAsI TMTpOcKoImIeckast. TexHdeckue yCIoBus

T'OCT 9293—74 (MCO 2435—73) A30T ra3000pa3Hblii ¥ KUAKUil. TexHIYeCKIe YCIOBUA

T'OCT 10484—78 Kucnora ¢grropucroBogopoaHast. TeXHdeckue ycaoBUs

T'OCT 18300—87 CrmpT 3TWIOBBIA peKTH(PUKOBAHHBII TeXHIeCKMi. TexHmIecKue yCIoBUs

TI'OCT 25086—87 IIBeTHbIE METAIUTEI 1 MX CIIaBbl. OOIIMe TpeGOBAHMS K METOIAM aHAIM3A

3 O0mmue TpedOoOBaHHSA

3.1 O61ue TpeGoBaHms K MeTogaM aHanmnsa — 110 TOCT 25086 ¢ mornonHeHMeM.

3.1.1 Maccogyio J10JI10 BOIOPOAa B aHAIM3MUPYEMBIX CIUIaBaX OMPENEISIIOT Ha ABYX OoOpaslax OTHON
TIPOGHI, B3BEMNEHHBIX € ITOTpemrHOCTRIO He 6ostee 0,01 1. 3a pe3ysbTaT aHaIu3a IPUHUMAIOT CpeqHee aprudme-
TAYECKOE PE3YJIHTATOB JIBYX IapajUIeIbHBIX OIIPEHeICHUN.

4 MeToa BaKyyM-HATpEBa ¢ aHAJH3ATOPOM MO JABJICHHIO B PeXKMME HAKOIICHHS

4.1 Cymuocrs Meroaa

MeToI OCHOBAH HA SKCTPAKIMA BOAOPOIA U3 AHATU3UPYEMOTO METAIUIA, HATPETOTO HIDKE TEMIIEPATYDBI
IUIaBJIeHns, B quanasoHe oT 500 go 600 °C, B BakyyMe IIpH OCTaTOYHOM AaBjieHuu (6,65 — 9,31) - 10—5 I1a.

Brigeisionecs ra3pl COGMPAIOT B KAMMOPOBAHHBIN 00BEM, IT0 M3MEHEHNIO JABICHMUS OTIPEMEISIOT UX
KOJIMYECTBO. Bomopon u3 razoBoii cMmecu yaarsior auddy3MoHHBIM TyTeM Yepes HArpeThlid MajulaaieBhlii
buIbTp, 1 IO Pa3HOCTH JABJIEHUI ONPEAEIISIOT KOJIMYECTBO BOAOPOAA B IKCTPATMPOBAHHOM Ia30BOM CMECH.

Hspanne odpunmanbaoe
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4.2 TloaroToBka 00pa3noB 151 AHATHM3A

4.2.1 W3 npobrl BRIpE3arOT 3aroTOBKY I o0paslia IUPUHOW W TOMUUHON He MeHee 10-10 mw,
muHoi ot 70 mo 100 MM. M3 ITosIy9eHHON 3arOTOBKY BLITAYMBAIOT ABa 06pasia auameTpoM (8,0 = 0,1) MM,
wmmHo# (20,0  0,5) MM crremyrommM oopa3oM:

- IIPOTAYMBAIOT 3aTOTOBKY 110 [UIMHE 10 AUaMeTpa 8,5 MM;

- TIPOBOMSIT YHMCTOBYIO 00PabOTKY TOPIIA;

- TIPOBOIIST YMCTOBYIO 06pabOTKy 00pasiia MexaHNIeCKol romadeti cymopra. YacToTa BparieHusI IIITMH-
Iens mokHa 65ITh oT 1200 mo 1500 06/MuH, 3HaYeHUe nogadu cymmopra — oT 0,04 mo 0,10 MM Ha oguH
06opoT IIImMHAE, ITydouHa pe3anus — ot 0,1 go 0,2 MM. PexyIiryro KpoMKy peslia IIpeIBapruTeIbHO TIOIUPY-
10T aJIMA3HOM ITIAaCTOM. YIJIBI 3aTOUKU pe3lia IIONOMPaloT SKCIIEPUMEHTAIHHO B 3aBUCMMOCTH OT MapKy CIUIaBa.
O6TOUKy IIPOBOAAT 6€3 OXJIAXKIAIOIIEC SMYILCUM;

- 0Tpe3arT 06pa3ikl wimHoi (20,0 + 0,5) MM kaxmerii. I1pu 5ToM He TOIyCKaeTCs OMIePKIBATh UX
TIMHIIETOM BO M36eXaHye U3MEHEHNS KauecTBa [oBepxHocT. HeobxomMo, 4ToOb! KaxkIIbIi oOpasell Iaiai B
CTEKJISTHHYIO GIOKCY, PACIIONIOKEHHYIO IO 3aTOTOBKOI;

- KaXIplil o6pasell 3aKUMalT B IIaTPOH B TIOJIMATWIEHOBOM LIAHTE M 00TauyMBalOT BTOpOH Topell. B
KayecTBe MaTepuajia LIAHTH JOITYCKAETCs TAKXKE UCIIONb30BaTh Te(IOH UM TaApHAMUIL.

4.2.2 O6pa3siel B3BemmBaoT. Cpasy ke II0ce B3BEIIMBaHNS 00pa3Libl HEOOXOIUMO ITOMECTUTD B 3aIPy-
30YHYIO TPYOKY yeTaHOBKH. JlomycKaeTcst ocTaBiIsITh 06pa3slibl Ha BO3myxe He 6osee 3 U.

4.3 Anmapatypa, peakTHBbI H MATEPHAIBI

VcTaHoBKa BaKyyM-HarpeBa ¢ aHAIM3aTOPOM 10 TABJICHUIO TSI OIIPeAeIeHIs MacCOBOM O BOTOPOIA
(pUCYHOK 1), MMeIoIIas IMyJIbT YIPaBJIeHUs, COCTOUT U3 OCHOBHBIX COOPOYHBIX €IMHULL ¥ SIIEMEHTOB:
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PucyHok 1 — CxeMa ycTaHOBKM BaKyyM-HAarpeBa ¢ aHAJIM3aTOPOM IO JABICHUIO

- 9JIEKTPOIIeYb CONPOTUBIEHU 15, obecniednBaroinas Temieparypy Harpesa ot 300 go 900 °C, cHa6-
XEHHAs1 XpOMEIb-aJTIOMEJIEBBIM TEPMONIEKTpUIeCKUM MpeobpasopaTeireM o I'OCT 1790 1 moTeHIIMOMeTpOM
Trra KCII-4 w1 u3MepeHusa U perucTpaiiuy TeMIepaTyphl;

- BAKYyMHas CUCTEMA, ¢ IOMOIIBIO KOTOPOI B YCTAHOBKE CO3MAIOT paspexenue (6,65—9,31)-10~5 I1a;
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a — TpyOKa 6e3 BKIIafpIlIa; 6 — TpyOKa ¢ BKIIAJIBIIICM

PucyHok 2 — BxcTpakiiMoHHas TpyoKa

B Hee BXomaT dopBakyymHbBIN Hacoc 14 Tuna 2HBP-5M, nmapopryTHeii aud@y3smoHHbii Hacoc 13 tuna
HS50P, cTeXIsTHHBIN IApOPTYTHBIN HACOC 4 U CTEKIISTHHEIE TPYOOIIPOBOILI,

- CTEKJITHHEIN SKCTPAKIIMOHHBINA Y3€JI, COCTOSIIAIN U3 CMEHHOM KBapIEBOI SKCTPAKIIMOHHOIM Tpyoxu 1
(pUCyHOK 2a), COeMUHEHHOI ¢ IIOMOIIIBIO BOIOOXIAXIAeMOro Iuida 2 ¢ 3arpy304Hoi TpyoKoii 3,

- AHATUTUYECKAS] CUCTEMA, COCTOSIIIAS 13 KAJIMOPOBAHHOM €MKOCTH, OTPAaHMYEHHOI C OMHOI1 CTOPOHBI
VCIIOBHOM CpeIHeN JIMHUEH CTEeKIITHHOTO ITAPOPTYTHOTO Hacoca 4, ¢ APYroil — PTYTHBIM 3aTBOpoM 11, DKCT-
parmpoBaHHEIN 13 00pa3lia ra3 nepekauuBaeTcs B KAJIMOPOBAHHYIO EMKOCTD, BKIIOUAIOITYIO OaJLUTOH &, CTeK-
JISTHHBIM TTAPOPTYTHBIM HACOCOM 4

- NTAJUIAAVEBBIA QIIBTP (TpyOKa HAPYXHEIM JuamMeTpoM 2,5 MM, mHo#i 100 MM, TOJILMHON CTEHKHN
0,1 MM) ¢ medbto Harpesa 7, CIyxKalluii AT yoaleHUus BOXOPOAa U3 SKCTPArMpOBAHHON CMECH, HaXOIs-
IIeHcd B aHAJIMTUYECKOI CUCTeMe, TIPH ero Harpese Ao Temieparypsl ot 600 go 700 °C;

- KOMIIpecCHOHHEI MaHoMeTp Max-Jleona 9 ¢ muanasoHoM usmepennii ot 1,33 + 10~2 no 79,8 Ila ma
U3MEPEHMSI JaBIIEHNS COOPAHHBIX B AaHAIUTUIECKOM CUCTEME Ta30B;

- XpaHsl K, u K, ¢ IOMOILIBIO KOTOPBIX OCYMIECTBIISIIOT ITOMBEM M OIlyCKAHHE PTYTH B MaHOMeTpe Mak-
Jleona 9u sarBope 11 1py COeAMHEHUH UX TIONIEPEMEHHO ¢ arMocdepoii wim ¢GopBaKyyMHBIM OaTIOHOM 12;

- JIOBYIIIKA 5 ¥ KAIUIIPHAsI JIOBYILKA 6, OXIAXIACMBIC XUIKAM a30TOM; CIIyXAT IJIS1 BBIMOPAXKUBAHUS
MapoB BOJEI B YCTAHOBKE;

- MaHoMeTpraeckas jJamia 10 tuna IIMT-2 juist KOHTPOIIS pa3peXeHusl.

JloryckaeTcst NCIoJIb30BaHUE APYTOi aHAJIOTUIHON aHAJIMTUYECKOM alllapaTypsl, IIPEAYCMaTpUBAIOILIEN
IIPOBEICHNE aHAIN3a TEM XK€ METOIOM M 00ECIIEYMBAIOIIEH ITOIydeHE METPOJIOTMYECKIX I1apaMETPOB, yCTa-
HORJICHHBIX HACTOSIIIAM CTAHIAPTOM.

Pryts MeTaummaeckas o F'OCT 4658.

Bensun o 'OCT 1012.

Crmpt 3TWIOBBIN pekTudukoBaHHbIN TexHuaeckuii o 'OCT 18300,

Maciio BakyyMHoOe.

PesuHa BakyymHasl.

Kucnota comnsras o T'OCT 3118, pactBop 1: 9.

Kucnora dropucroBomopontas mo FTOCT 10484.

10—1475 77 3
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Azot xuakuii mo T'OCT 9293.

Bara memuiiHckas rurpockonmgeckast mo FOCT 5556.

Barucr.

4.4 TIpoBenenne aHaan3a

4.4.1 IIpoBepsOT BAKYYMHBIE KpaHbI, KOTOPBIE HJOJIKHBI CBOOOIHO, 6e3 ycunmii BpamaTecs. Ha Bcex
KpaHaXx HeoOXOMUMO He peXe ABYX pa3 B MECSII MEHSTh BAKYYMHYIO CMa3Ky, KOTOPYIO HAHOCST TOHKUM
cnoeM. CMasKa He JO/DKHA I0TIAJaTh B BAKYYMHBIE KOMMYHUKALIMH.

4.4.2 3arpyxaioT aHaIM3UpyeMble 00paslbl B 3arpy304Hylo Tpyoky 3 (pucyHok 1). B omHy cepuio
3arpyxaloT He GoJee gecaTy 00pasLoB.

4.4.3 HaHoCST BaKyyMHYIO CMa3Ky Ha IUIHG 3KCTPAKLIMOHHOM TPYOKM I M IPUTHPAIOT €€ K BOHOOX-
maxmaeMoMy numdy 2. He momyckaercs: nonagaHue BaKyyMHOI cMa3K¥l HA BHYTPEHHIOKO ITOBEPXHOCTD KBap-
LEBOH TPyOKHU.

4.4.4 [T1a co3garust hopBaKyyMa BO BCel YCTAHOBKE HEOOXOMIMO:

- 3aKpBITH BCE KPAHEL;

- BKJTIOUUTH (OPBaKYYMHEIN Hacoc 14,

- KpaH K coemMHUTL ¢ GOpBAKYyMHBIM OaJUIOHOM I2 M OTKAa4aTh BO3MYX M3 HETO B TEUYCHME
15—20 muH; 3aKpbITh KpaH K, a kpaHs! K|, K, 1 K; COEAUHUTD ¢ BBICOKOBAKYYMHOM MArHCTPAIbIO OTKAYKH
yepe3 MapopTyTHRIN muddy3noHHEI Hacoc 13.

ITpu TaxoM MoOI0KEHUM KPAaHOB OTKAYMBAIOT BO3AYX U3 SKCTPAKLIMOHHOW TPYOKH I 1 TTapOpTYyTHOTO
muddysnoHHoro Hacoca I3 mo co3manus paspexeHus He mMeHee 1,33 Ila. Pa3pexeHne KOHTPOIMPYIOT
Jtamrion 10,

- 3aKPBIBAIOT BCe KPaHBL. KpaH K, COSMMHAIOT ¢ MaTMCTPATIbIO KpaHa K; M OCTOPOXHO OTKPBIBAIOT KPaH
K, coemHYB aHATUTIYECKYIO CHCTeMy ¢ GopBaKyyMHBIM HacocoM. Ilpu 3ToM pryTh B MaHOMeTpe Max-
Jleoma 9m pryTHOM 3aTBOpE 11 GyIeT MOMHUMATECS. PTYTh HEOOXOIMMO OTYCTHTD, COEAMHUB KpaHu! K, n K,
¢ opBaKyyMHEIM GajutoHoM 12. OTKAUKy IIPOBOAST IO CO3MAHUS pa3pexeHus He MeHee 1,33 Ila.

4.4.5 Jl;1st co3maHUs BO BCEH CHCTEME BBICOKOT'O BaKyyMa HEOOXOIMMO:

- BKJTIOYUTD BOISHOE OXJIaXIEHNE TIapOPTYTHEIX T OY3MOHHEBIX HacocoB 41 13 u numida 2;

- BKITIOUUTD HATPeB IapOPTYTHEIX A1 Py3MOHHEIX HacocoB 41 13,

- XpaHHl K, K, 1 K, COeIMHNTL ¢ TapopTyTHBIM I dy3MOHHBIM HacocoM 131 yepes 10 MUH BKITIOYHTD
HACOC, B JIOBYIIKY 5 3aIUTh KUIKMNA a30T. OTKAYKy IIPOBOIAT IO CO3MAHMS B CUCTEME BAKYyMa HE MEHEe
1,33 - 10— IIa. CremneHs paspeXeHus KOHTPOJIMPYIOT MAHOMETPUUECKOH j1amIoil 10 1 MmaHoMeTpoM Max-
Jleoma 9.

4.4.6 TIpoBomsaT Jerasaiuio SKCTPaKIMOHHOM Tpyoku 1. JIjIst 5T0ro HaABUTAIOT SJIEKTPOIIEYDL COIPO-
TUBJIEHUSI Ha TPYOKY M BKITIoUaloT ee. Temireparypa gerazamvu (900 £ 20) °C, npomoKUTETLHOCTD 1 9.

4.4.7 Onpenensor NOIpaBKy KOHTPOJILHOTO OIIBITA, KOTOpAsl HE JAOJDKHA IpeBbilath 7 - 104 em3/u
IIpu 06BeMe aHarnTrIeckoil cucteMbl 1000 cm3. I 3TOTO CHIKAIOT TEMIIEPATYPY IIeYM H0 pabodeil u
M3MEPSIIOT HATEKAHNME B aHAJIUTUYECKYIO CUCTeEMY. TemIieparypy IpOBEICHMS aHAJIN3a YCTaHABIMBaloT Ha 30—
40 °C HiDKe TeMIlepaTyphbl IUIABICHUS aHATU3UPYEMOTO CITIaBa.

3a/MBalOT KUAKWHA a30T B KAIMJULIPHYIO JIOBYIIKY 6, KpaH K, COSAMHSIOT ¢ aHATTMTHYECKOA CHCTEMOM
yepe3 IapopTYTHEIN muddy3NOHHBIN Hacoc 4, TOTHUMAIOT PTYTh B 3arBope 1. Criycts 20 MuH (Ipomot-
KUTEBHOCTE 3aMePa IIONPABKY KOHTPOJILHOTO OIIBITA) U3MEPSIIOT JABICHNE B AaHAJIUTUYECKOM CUCTEME.

ITocme muddysun Bogopoaa yepes MajUlaaue B (IIBTP U3MEPSIIOT OCTATOYHOE JABJIEHNE U 110 PA3HO-
CTH JaBJIEHUI 10 U 11ocie mudby3nn oIpenesiroT KOIMIeCTBO BOMOPOIA B IIOTIPAaBKe KOHTPOJILHOIO OIIBITA.

4.4.8 Tlocae onpemeeHUs TTOIIPABKY KOHTPOJILHOTO OIBITA PTYTH B 3aTBOpe ] OMYyCKAIOT, M B aHAJIM-
TUYECKOM CUCTEME C SKCTPAKIIMOHHOMN TPyOKOH CO3MaeTCs BRICOKUI BAKYYM.

4.4.9 [ mpoBeaeHUS aHAIM3a 06pa3siia IIOMHUMAIOT PTYTh B 3aTBope 11, cOpachiBalOT aHAIM3UPYEMBIA
obpa3zel] B 3KCTPaKLIMOHHYIO TPYOKY I CTaIbHBIM TOJIKATEIEM IIPY IToMOIM MarHuTa. Yepes 40 MuH usMeps-
0T JABJIEHNE B aHATUTUYECKON crucTeMe MaHoMeTpoM Max-Jleoma 9 v mpomosoKaloT U3MEPEHNS Yepes KaxX-
nple 10 MUH. DKCTPAKIIMIO CUATAIOT 3aKOHUEHHOM, eCITH TP TIOCTIEAYIOIINX N3MEPEHNS JaBIEHUS COBIIANAIOT
VTV U3MEHSTIOTCS Ha 3HAYCHUE IIOIIPABKY KOHTPOJIBHOTO OITBITA. DKCTPAKIIAS BOXOPOAA 13 06pas1ia IPUHSITHIX
pa3MmepoB mpoxosokaeTcs oT 1 10 2 4. 3HadeHune AapieHus P IOCIEAHETO M3MEPEHNS 3aIIUCHIBAIOT B paboumii
JKypHAI.

ITpu momormy xpaHa K, COEIMHAIOT SKCTPAKLIMOHHYIO TPYOKY ¢ MarucTpajiblo OTKaYyKy IIAPOPTYTHOTO
1 by3noHHOTO Hacoca /3 1 BKIIOUAIOT IIeYh HATPeBa namaguesoro ¢wistpa 7. Bomopon mudbyumupyer
yepe3 CTeHKHU Ta/UTaMUeBON TPYOKY, 1 JaBICHUE B AaHAJIUTUYECKON cCTeMe TTIOHKaeTcs. OMHOBPEMEHHO
VIAISIOT 00pa3€ell U3 30HbI HATPEBA SKCTPAKIITMOHHOM TPYyOKHU.
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4.4.10 Ilo oxoHYaHUM YHAJIEHUS BOIOPONA M3 ra3oBoif cMecu (MPU COBIAIEHUU PE3YIIBTATOB TPEX
W3MEPEHNIA JABJIEHNS, TIPOBEAEHHBIX Yepe3 Kaxpie 10 MIH) M3MEPSIOT OCTATOYHOE HaBieHue P, B aHamm-
THYECKOM CUCTEME, BBHIKIIOYAIOT TI€Yb HArpeBa najviaauesoro Guisrpa 7. Kpad K, coeamMHAIOT ¢ aHamruec-
KOW CHUCTEMOM, OIIYCKAIOT PTYTh B 3aTBOpe 11 1 CO3HAIOT B AaHAIMTUYECKON CUICTEME BBICOKHIT BaKyyM.

4.4.11 AHaym3 ocTaJbHBIX 00pa3loB cepUM MPOBOMST, KaK yKa3aHo B 4.4.9, 4.4.10.

Iepen arammM3oM Kaxgoro obpaslia HEOGXOOUMO OIPENesATh IOMPAaBKy KOHTPOJIBHOTO OIIBITA, KAK
yka3aHo B 4.4.7. Bo BpeM#s aHa/I13a B JIOBYILIKAX 5 ¥ 6 TOMIEPKUBAIOT IIOCTOSHHBII YPOBEHD KMIKOTO a30Ta;
M3MEHEHUE YPOBHS HE AOJKHO IIPEBBIIATE 15 MM.

4.4.12 Ins aHamM3a aTIOMUHMEBBIX CIUIABOB, COOEPKAIMX KOMIIOHEHTEI C BBICOKMM JABJIEHUEM T1apa,
B 9KCTPAKIMIOHHYIO TPYOKY I COPACBIBAIOT MIEPBBI (<«X0JIOCTOI») 06pa3ell U3 cepuu, IIOMEIIAIOT Hall 06pa3-
LIOM C IIOMOILBI0O MarHWTa CTAJILHONM IIapUMK B KBaplLieBOil 060JI0YKE M IIPOBOAAT Aerasauyio obpaslia B
TeueHwe 1 9 Tipu TemmepaTrype aHaiam3a. [1o OKOHYaHMM aHaIM3a 00pa3ell YIAISIIOT M3 30HBI Harpesa B
OTPOCTOK IKCTPAKIIMOHHON TPYOKM ITOBOPOTOM €€ B Iutnde 2. 3aTeM OoNnpenesisioT IOPaBKy KOHTPOIBHOTO
oIbITa 110 4.4.7 ¥ IPOBOASAT AaHAJIN3 CIIEAYIONINX 00pa3LoB B cOOTBETCTBUM ¢ 4.4.9 1 4.4.10.

11 pPpUMCcYaHUC— HpOBCl[CHI/IC A€rasanumn «XoJIoCToro» o6pa3ua 06YCJIOBJ'ICHO HCO6XOZ[PIMOCTI>!O yOaJI€HUA
BJIaTd, aJICOPOUPOBAHHON HA CTEHKAX 3KCTPAKIIMOHHOM TpyOKH, IIPU B3aUMOJECTBUN KOTOPOil ¢ BO3TOHAMM 00pa3y-
€TCsI BOOOopo, I/ICK&}KHIOH.[HVI PE3YJIbTAThI aHAJIK3A. I[JIH MIpSAOTBPALICHUA PaCIIPOCTPAaHCHNUA BO3TOHOB IIO Bcell mo-
BEPXHOCTU TPYOKH CIYXWT KBapleBbIid IIapuK (PUCYHOK 2), KOTOPBIH HCIIONB3YIOT IIPH aHAIK3e KaXIoro odpasiia,
COMCPXKAIIECTO KOMIIOHCHTBI ¢ BBICOKHMM JAaBJICHHUEM IIapa.

4.4.13 s npoBeieHWST aHAIM3a IPYTOii cepuy 06pa3LioB MPOBOIST CIEAYIONINE OTIepaLlin.

4.4.13.1 BIKII09AIOT 3JI€KTPOTIEYb CONPOTUBIEHUA 15 1 Yepes 20 MUH 3aKpBIBAIOT KpaHe! K|, K,.

4.4.13.2 BBIKITIOUAIOT CTEKJISTHHBIN MAPOPTYTHBII HACOC 4 1 UCTIAPSIOT XKMAKMI a30T CKAThIM BO3IYXOM
W3 JIOBYIIKM 5. BakyyM B aHATUTHYECKOI CUCTeME TIOHMXKAETCSA 3a CUeT MCTIAPEHUS BIark, CKOHAEHCUPOBaH-
HOM Ha JIoBYyIlIKe. OTKAaYMBAIOT AaHAJIMTUYECKYIO CUCTEMY Yepe3 I1apopTyTHBIi auddy3uoHHbIH Hacoc 13 go
CO3IaHUsA BEICOKOTO BaKyyMa, ITOCJIE YETO 3aKPhIBAIOT KpaH K.

4.4.13.3 BeikimioyaroT nmapopTyTHbIi auddy3noHHbI Hacoc 13 u cryctd 10 MUH UCHAPSIOT XUIKUIA
a30T U3 IoByIKY 5. Uepes 15 MuH 3akpriBaioT KpaH K. Crycrs 30 MUH 110CIIE BHIKITIOYEHUS TAPOPTYTHOTO
M y3MOHHOrO HACOCa OTKITIOYAIOT BOMY.

4.4.13.4 BrikmouaroT ¢hopBaKyyMHEI Hacoc /4 M BIIYCKAIOT B HACOC BO3AYX 9epe3 KpaH K., coequHuB
ero ¢ armochepoi.

4.4.13.5 B HM3KOBaKYyMHYIO MATUCTPAJIb Yepe3 KpaH K BITYCKarOT BO3MYX aTMOC(HEPDL

4.4.13.6 Kpanamu K| 1 K, COeIMHAIOT 3KCTPAKIIMOHHYIO TPYOKY I ¢ HU3KOBAKYYMHOI1 MarHCTPAILIO U
OTCOEMMHSIOT €€ OT BOXOOXIIaXKIaeMoro rumda 2.

3arpyxarwT HOBYIO ITAPTUIO 00pa31oB.

4.4.14 Tlpu BBIKITIOYEHUN YCTAHOBKM, KOIZIA CEPUs 3arpyKEHHBIX 00pa3loB NPOAaHAIU3UPOBAHA HE
IIOJIHOCTBIO, IIPOBOISIT OIlepaiiuu, ykazaHHble B 4.4.13.2—4.4.13.4.

4.4.15 Bo3myx B aHATUTAIECKYIO CUCTEMY U TTAPOPTYTHEIN mubdy3MOHHEIN Hacoc 13 BITyCKAIOT TOJIBKO
TIpU O6IIIeM IPOMIITAKTIIECKOM PEMOHTE YCTAHOBKY M YCTPaHEHIY HEUCTIPABHOCTEN.

4.4.16 ITocme mpoBeaeHIS KaXION CEPUN aHAJIN30B IS YIAIEHUS BO3TOHOB, OCTABIIIMXCS Ha CTEHKAX
SKCTPAKIIMOHHON TPYOKHM, €€ 3aIlOJIHSIOT BOLOW W BBUIEPKUBAIOT 5—7 MUH. 3aTeM TPyOKY 3aIlOMHSIOT
PACTBOPOM COJISTHOHM KUCIOTHI 1 : 9 U BBIIEPKUBAIOT IO TTOJTHOTO YIATIEHUS BO3TOHOB, ITOCIIE Y€TO IIPOMBIBA-
10T JUCTUJUTAPOBAHHOI BOHOM.

Eciu Bo3roHb! He yIalieHbl, TO IociIe 00paboTKy TpYGKY PacTBOPOM COJISTHOMN KUCIOTHI HEOOXOTMIMO
TIPOMBITh €€ TIPOTOYHON BOHOW W 3aIOTHUTH (PTOPHMCTOBOMOPOMHOM KMCIOTOM, BEIIEPKATH B TEUCHUE
3—35 MUH JIO IIOJTHOTO YIAJIEHUsI BO3TOHOB, BHOBB IIPOMBITB IIPOTOYHOM, 3aTeM IVCTWILIAPOBAHHON BOTOM.

[TpomeITyIO TPYOKY TPOKATIBAIOT B 3JIEKTPOIIEYN COIPOTUBICHUS IIpy TeMIreparype (900 £ 20) °C B
TeueHue 30 MUH.

4.5 O0padoTKa pe3ynbTaToB

4.5.1 MaccoByio JOJI0 BOAOPOIA B aHAIU3UpPYeMOM 06pasie X, MiTH !, BEIYUCIISIIOT 110 hopMyIte

X= X06LLI_X1'IOB’ (1)
rie X5, — CyMMapHas MaccoBast IOJIs BOTOPONIA, BEUIEIMBIIIErOCs TPV aHATA3e 06pasiia, MIH ;
X, — MaccoBasi 10Tl «II0BEPXHOCTHOTO» BOIOPONIA, COOTBETCTBYIOIIASI 06pa3Ly JaHHOTO CIUIaBa JaHHBIX
Pa3sMepoB, MITH L,

CyMMapHy10 MacCOBYIO JIOJII0 Bomopoaa X,

- MIH !, Beraucnsior o hopMmyiie
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0,89V [Pl -P, (%)]

_ 2
X oom = 1013m ’ &

rme 0,89 — xoapdpurment, mura—/cm3;
V — 06beM aHAIMTAYECKOM CUCTEMBI, CM?;
__273
“=1im
! — TeMrieparypa B niomeneHuu, “C;
P, — nasnenue Bogopona npu aHamuse, [1a;

P,=P—P,

P, u P; — oOmmee n 0CTAaTOYHOE JABIEHNE NIPH aHaIu3e, [1a;
P, — napnenue BOXOpOIA IPpU IPOBEJEHUH KOHTPOIBHOTO OIbITa, [1a:
P,= P—P,
P; u P, — obiee ¥ 0CTaTOMHOE AABJICHUE TIPY IIPOBEACHUN KOHTPOJILHOTO OIbITa, [1a;
T — BpeMs aHaIM3a, MUH;
1013 — xoaddunuenr, Ila;
m — Macca obpa3ia, T.

4.5.2 JInst onipeiesieHust MacCOBO JIOJIU «IIOBEPXHOCTHOTO» BOAOPOIA, OOPA3YIOIIErOCs MPH B3alMO-
IeiCTBUM BJIard, aJiCOPOMPOBAHHOM HA IIOBEPXHOCTU 06pa3iia, ¢ METAJUIOM IIPU TEMIIEPATyPe aHAIA3A, TIPY-
TOK U3 aJIIOMAHUS WIM AIIOMUHUAEBOTO CIUIaBa AuaMmeTpoM 10—12 MM noMeniamT B KBApLEBYIO TPYOKY U
IIETAa3MPYIOT IIpH Temriepatype aHanmsa 10—15 1 B BakyyMe IO IIOJIHOTO YHAICHNST PACTBOPEHHOIO B METAJUIE
BOZOpONA.

W3 nipyTka BeITAYMBAIOT OOpa3Lbl U AaHAJU3UPYIOT, KaK yKa3aHo B 4.4.7—4.4.10.

MaccoByIo I0JII0 «IIOBEPXHOCTHOTO» Bogopoia X, MITH !, COOTBETCTBYIOILYIO 06pa3Ly JAHHBIX Pa3-
MEPOB, BEIUUCIISIOT 110 (popmyite (2).

CpenHee 3HaYEeHHE MACCOBOIH IOJIN «IIOBEPXHOCTHOTO» BOIOPO/A U KAXKIOM MApKU CIIaBa 1 o6pasia
TIPUHSTBIX Pa3MEPOB OIPEHENSIOT U3 aHaIu3a 15—20 o6pas1ioB, IIPOBEACHHBIX IIApAJUICIILHO.

4.5.3 PacxoxXneHHs pe3yJIbTaTOB He HOJDKHBI IIPEBBINIATE 3HAYCHMI, YKa3aHHBIX B Ta6mmIe 1.

— TeMIlepaTypHBI K03 ULIMEHT,

Ta6numa 1 B mm!
Macconaﬁ o BOI[OPOZ[a AOconoTHOe JAOITyCKa€MOC€ PACXOXICHHUC
PE3YIbTaTOB MapaUIEAbHBIX OIpPeIeIeHII PE3YIBTATOB AHANIM3A
Or 0,06 mo 0,13 Bximoy. 0,03 0,04
Cs. 0,13 » 022 » 0,04 0,06
» 0,22 » 0,31 » 0,04 0,07
> 031 » 045 » 0,05 0,08
» 0,45 » 0,70 » 0,07 0,10

5 Metoa BakKyymM-HarpeBa ¢ MaccC-CleKTPOMETPHIECKHM AHAIM3ATOPOM
B JHHAMHYECKOM pexHMe

5.1 CymmuocTs MeTOZA

Meroa ocHOBaH Ha SKCTPAKIIMK BOAOPOIA IIPH HArpeBe aHATM3UPYEMOTO 06pa3lia B BLICOKOM BAKYyMe
IO TEMIIEPATYPHI HIXE TEMIIEPATYPHI TUIaBIeH s CIiTaBa (066raHO oT 500 1o 600 °C) u perrcTpaiy BhIIEIsI-
IOILIETOCS BOIOPOIA MACC-CIIEKTPOMETPOM.

5.2 IToaroroBka 00pa3UOB 1A AHAAM3A

Hcnonpsyor aBa THIIA HWIHHAPMYECKHUX 00PA3LIOB: JUaMeTpOM 8 MM, BEICOTOM 20 MM U IMaMETPOM
10 MM, BBICOTOI 10 MM.
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5.2.1 TlopsmoK MOATOTOBKM 06PAa3IIoB AMaMeTpoM 8 MM M BeIcoTO# 20 MM — 110 4.2.1.

5.2.2 i M3TOTOBIIEHNST 00pas3lioB QUAaMETPOM U BBICOTOM, paBHEIMHU (10,0 £ 0,1) MM, BEIpe3aioT
3arOTOBKY IIUPUHON W TOMIIUHON 12 MM, mmuHo# oT 40 mo 70 mM. Jlamee MpoBOIAT ONepallii B COOTBET-
ctBuu ¢ 4.2.1.

5.3 Anmapatypa, peakTHBbI M MATePHAIBI

Macc-criekrpomerp Mogenn MX-7203 st onpene/ieHIuss MacCoBOI 1oy Bogopona [1].

JloIycKaeTcsT UCTIONb30BaHME APYTOi AllIIapaTyphl, 00eCIeYMBAIOILIEH TTOJIYIeHe METPOJIOTMIECKIX Ta-
DPaMeTpPOB, YCTAHOBJICHHBIX HACTOSIIIM CTAHIAPTOM.

TocymapcTBeHHBIE CTAHTAPTHBIE 06PA3IIEI COCTABA ATIOMUHNEBEBIX CTTaBOB Ne 3261—85; Ne 3262—85;
Ne 5060—89; Ne 5061—89; Ne 3263—85 mo I'ocpeectpy. JomnycKaeTcs MCIIONB30BaAHNE BHOBD BBITYCKAEMBIX
TOCYIAPCTBEHHBIX CTAHIAPTHBIX OOPA3IIOB COCTABA AIOMUHNIEBLIX CIDIABOB C ATTECTOBAHHOM MAaCcCOBOM moste
Bogopona or 0,08 no 0,5 a1,

ILranumeTp.
Bxutagp 3 MeTa/DIMYECKOro MOJINOIeHA BRICOKOM Y- /
CTOTBI, coiepkariero He mexee 99,5 % monmubnena. Jlis usro- : 90°
TOBJIEHUS BKJIAABIIA (PUCYHOK 3) BEITAUMBAIOT U3 IIPYTKa
MOJIMOJEHA LWIMHAPUYECKYIO 3arOoTOBKY  IHAMETPOM &
(16,0 = 0,5) MM, BeICcOTOH (26,0 £ 0,5) MM, BBIIOJIHSIOT 85
JIBYCKATHBIN BBICTYII M ABA OTBEPCTUS B COOTBETCTBUU C PUCYH- S | y }
KOM 3. I\'I_7" N i
TlonydeHHy0 3aroTOBKY OTXKUTAIOT B BAKYYMHOM I1e41
upu Temieparype 1400—1500 °C B TeueHme 4 4, OXJ1aXXIaroT B o4
BaKyyMe IO KOMHATHOU TeMIIEPATyPHI.
3aroToBKy o6TaumBawT mo muamerpa (14,0 + 0,5) mm
— CM. PHCYHOK 3.
BxutagpInn 3aKperuisiioT B HIDKHEH 9acTh aHAIUTAIEC-
KOTO OTPOCTKA AKCTPAKIIMOHHON TPYOKU (PHCYHOK 206).
OcranbpHBIe MAaTEPUAIBL 1 pEAKTUBLI — 110 4.3.
5.4 IIpoBenenne aHaan3a
TIpoBepsoT OJNIOXKEHNE OPTaHOB YIIPABJIEHHS MAaCC-CIIEK-
TPOMETPOM, KOTOPOE TOJDKHO COOTBETCTBOBATH YKA3aHHOMY B
Tabmuie 2. PucyHok 3 — Bruaaplin
Ta6auma 2
OpraH ynpapjieHHS Ionoxenne
Bertumm BonsgHoTO oxitaxaeHus auddy3noHHOTO HacOCa U LUTH - 3aKpbHITHI
¢a PKCTpaKIMOHHON TPYOKHU
Bce BeHTWIN BaKyyMHOI CHCTEMBI 3aKphITHI
Tymb6mep «CeTb» cTaOWIN3aTOpa HAIPSDKCHUS «OTxI»
Kuonka «CeTb» Macc-ClieKTpoMeTpa «OTKI»
Kuormka ¢opBakyyMHOro Hacoca «OTKI»
Kuonku 6:10ka pasBeptku «Pyun», «ABT», «CKAH», «<3BM» OTxaThL
«CeTb» 1INGPOBOTO BOJBTMETPA «OTKI»
«'BY» — «YIIT» OTXaThL
Kuonka «AKI» Otxarta
«Cetp» JIKC «OTKI»
Kuomnka «ACTOYHUK — «KaTomI» OTtxara
DeKTPOMArHUTHEIE KiamaHel 1 u 2 OTxaThL
Tlepexmouatens poma paboT Ha G6/I0Ke ITUTAHUS SJIeKTPOMATHHT- «Py4H®
HBIX KTallaHOB

5.4.1 3arpyxaloT aHaTU3UpyeMEble 0Opa3IEl B 3arpy30YHYIO TPYOKY.

5.4.2 HaHoCAT BaKyyMHYIO CMa3Ky Ha Ut 3KCTPaKLIMOHHOM TPYOKH 1 IIPUTHPAIOT €€ K BOTOOXIIaXK-
naemomy nuudy. He momyckaercst rioriaaHue BAKYYMHOM CMa3K1 Ha BHYTPEHHIOK IIOBEPXHOCTh KBAPLIEBOM
TPYOKH.
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5.4.3 Jlia co3maHug popBakyyma BO BCEil yCTAHOBKE HEOOXOIMMO:

- IOZIATh BOAY B CUCTEMY OXJIaXIIEHUS Macc-CIIEKTPOMETPA;

- TymM6i1ep «CeTh» cTabuimM3aTopa HalIPSDKeHUs TIEPEBECTH B MOJIOXeHUE «BKiny;

- YCTaHOBUTB Tepexinodareb «CeTs» Ha 0JI0Ke TUTaHN MacC-CIIEKTPOMETPA B IOJI0XeHUe « Bk, ipu
9TOM JOJDKHA cpaboTaTh cBeTOBasI cCUrHAIM3aLMsl «CeTb» U BKIIIOUUTHCS CBETOBASI CUTHAIM3ALMS OXJIAKICHUS
1 dy3rmoHHOTO Hacoca,

- BKJIIOYXATH (HOPBAKYYMHBI HACOC, KHOIIKA B MOJIOXEeHUN «Bki». OMHOBPEMEHHO C BKIIOYCHUEM
¢opnacoca BximoyawT «Cetb» YIIT, I'BY, UK/ u «Cets» JIKC.

Ioce mocrxkeHust Heobxomumoro dopsakyyma Ha opHacoce (ITOJI0KEHUE CTPENTKA WHIMKATOPA B
3€JIEHOM CEKTOpE ILKAIGL, 4To coorBerctByer 10—! — 10—3 ITa) orkpeiBator BenTwib VH6, cosmasas B
SKCTPAKIIMOHHOM TpyOKe hopBaKyyM.

5.4.4 Ins1 co3maHusl B CUCTEME BBICOKOT'O BaKyyMa HEOGX0IUMO:

- HepeKphITh BeHTIWwIb VH6 1 oTkpeiTh BeHTWIb VH7, oTKauarh GOPOALIOH A0 BXOXIEHNS CTPEIOK
MHIUKATOpOB (popBaKyyMa opHacoca u ¢popbaiutoHa B 3eieHble cekropa (10— — 1073 ITa);

- BKIIOYUTD HarpeB M Py3MOHHOTO Hacoca HaXKaTHeM KHOIIKM «BKi» Ha MHEMocXeMe 6JI0Ka yripaBiie-
HUS BaKyyMHOI cucteMmoii. [Ipn BKogeHnr audbHacoca JODKHA BKITIOYUTECS €TI0 CBETOBAS CUTHATTM3AIIVT;

- yepe3 20—25 MuH, KOTra CTpPejIKa MHANKATOPAa BBICOKOIO BaKyyMa IIPOMAET JBE TpeTu O6eoro
ceKkTopa mKaibl, yTo coorsercryer 10~1 — 1073 Ila, B JIOBYILKY CMCTEMBI OTKAYKY 3AIMTH XUAKWHA a30T
(IIpUOTU3UTEIIEHO OHY TPETH 06BEMa) M 00ECIIEUNTD MPU 3aKPBITBIX BHICOKOBAKYYMHBIX KJTalTaHAX paboImit
BaKyyM (CTpelka MHAWKATOPA BEICOKOTO BAKyyMa HAXOAUTCS B 3€JIEHOM CEKTOPE IIKAJIBI, YTO COOTBETCTBYET
10—3 — 10— Ia). ITocie 3TOTO JIOBYIIKY IOIHOCTBIO JOUTh XUAKAM a30TOM;

- TIpY HATAYIMH TPeOyeMOoro BaKyyMa B aHAIM3aTOPE 1 B SKCTPAKIMOHHON CHCTEME MACC-CIIEKTpOMeTpa
OTKPBITH BLICOKOBaKyyMHbIe BeHTH/IM VH3 1 VH4.

5.4.5 ITpoBomsaT Aera3anuio 3KCTPAaKIIMOHHON TpyOKH. [IJist 3TOTO 1Ieh CONPOTURIIEHNS] HAABUTAIOT HA
AHATMTUYECKUI OTPOCTOK SKCTPAKIIMOHHOM TPYOKM U ¢ TIOMOIIIBIO IIpOrpaMMaTopa TeMIIEpaTyphbl YCTaHABIN-
BaroT Temreparypy gerazauuu 900 °C. TIpogoimkurenbHOCTS Aerazarmn — 30—40 muH.

5.4.6 CHIKAIOT TEMIIEPATYPY I1€4M IO paboyeii.

5.4.7 BxirrouyaroT UCTOYHMK MOHOB HAXATHUEM KJIABUILIM HA OJIOKE IIMTAHMS, IOTCHLIMOMETPOM «DMUC-
Ccusl» 3aal0T CWIy ToKa aMmuccuu, paBHylo 0,4—0,5 MA. Ha maHenu 65i0ka NMUTaHUS BBICBEUMBAIOTCS
ceeroguonsl «ACTOYHUK» u «<KATO/».

5.4.8 3ayBaOT XKUIKWI a30T B JIOBYIIIKY AHAIATUYIECKOM CUCTEMBL.

5.4.9 TlepexprIBaloT BEICOKOBAKYYMHEIN BeHTWIb VH4 1 oTkphiBaoT BeHTWIb VH1, coenuHsommii
SKCTPAKLIMOHHYIO TPYOKY ¢ aHATIM3aTOPOM.

5.4.10 VcraHaBIMBAIOT aTTeHIoaTop mKat «YIIT» u nepexmoyarens «TUATIA30OH U3MEPEHUI»
JIKC B monoxeHue, obecreynBapIlee Hauboaee yIoGHyO 3aliMCch MHTEHCUBHOCTH PETMCTPALIMM BOIOPOIA.
CKOpPOCTB ITPOTSDKKY TUATPAMMHOM JIEHTHI ToJKHA O5ITE 720 wiu 300 Mmm/4.

5.4.11 B pyunoMm pexume roreHiimoMerpoM «PASBEPTKA HAYAJIO» HacTpanBalOTCS HA MAKCUMYM
TIMKa BOIOPOMIA, 3aTeM CMEIIAIOTCS ¢ MaKCUMyMa IIKa BOIOPOJa B CTOPOHY HAvajla pa3BEPTKU IO YPOBHSA
doHa 1 HaxumaioT KHOIIKY «ABT» i «CKAH». 3anuch mIkoB Bomopona (PUCYHOK 4) GyIeT IIPONCXOAUTD
aBTOMATHYECKH T10¢jIe HaxkaTust KHorku «ABT». Macc-criekrpomeTp MoxXeT paboTaTh U B pexxuime DBM.

5.4.12 3armce IMUKOB BOXOPOIA HA CAMOITUIIIYILIMI TIOTEHLIMOMETP IPOBOIAT IIPH MOJIOXKEHUH TIEPEKITIO-
qaress IINTeTbHOM pa3sBepTKH 3 1iu 4.

5.4.13 MarHuroM yHaIsIIoT IIapyK UX SKCTPaKIIMOHHON TpyOKM, cOpachiBaioT 006pa3ell B 3KCTpaKILIM-
OHHYIO TPYOKY ¢ TIOMOILIBIO TOJIKAaTe I, MArHUTOM OITyCKAIOT IIApHK ¥ 3armchBaroT Ha jieHTe JIKC xuHeTu-
YECKYI0 KPMBYIO BEIIEIEHUS Bogopoaa (PUCYHOK 5).

5.4.14 TlepBEIil 06pasell («XOJIOCTOM») U3 3aTPYKEHHON CEPUM MCIIONB3YIOT IS Aera3alllii SKCTpa-
KIIMOHHOM TPYOKY ITyTeM HaBeOeHUS BO3TOHOB. Jlerazaliiio CUMTaIOT 3aKOHYSHHOM TP TOCTIDKEHUU TTOCTO-
SIHHOTO 3HA4YeHUs MHTEHCUBHOCTY BBIIEICHNS BOLOPOAA. YIATISIOT 06pa3ell u3 SKCTPAKLUIMOHHOI TpyOKH,
ToBepHYB ee Ha 90 °.

5.4.15 Ilocae HaBeOEHMS BO3TOHOB IPOBOLAT TPaIyPOBAHNE MACC-CIIEKTPOMETPA IJIsI OTIPEACICHUS
TPagyupoBOYHOTO K03dhduimenTa o Bogopony (cM. 5.5).

5.4.16 AHau3 OCTANIBHLIX 00pa310B CepUU IIPOBOISIT, KakK yKasaHo B 5.4.10, 5.4.12, 5.4.13.

5.4.17 DKCTpaKLMIO CUNTAIOT 3aKOHUYEHHON IIPY JOCTYDKEHUHY 3HAYECHUS] MHTEHCUBHOCTY BBIIEIEHUS
BOIOPOIA, PABHOTO 3HAYEHUIO (hOHA WM MIPEBHIIIAIOIETO 3T0 3HaYeHne Ha 10—15 % (pucyHok 5). YoaneHue
obpasiia U3 30HLI Harpesa — 110 5.4.14.
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1 — mnomah Mox KHHETHIECKOH KPUBOM BBUIEICHUS «[IOBEPXHOCTHOTO» Bopopona S, cM?; [ — mlomanb 1moj KMHEMaTHIec-

KO KPHMBOH BBIIEICHHA aHAJIU3MPYEMOTO BOAOPOXA, .S, CM>

Pucynox 5 — Kuneruueckas KpuBast Ipu 3KCTpakKIMK BOAOPOAa U3 oGpasia

5.4.18 Jly1g ipoBeneHUS aHaJIM3a APYTON cepUr 06Pa3IIoB IIPOBOMIT CICAYIOIINE OIIEPALIVIN:

- BBIKJTIOUAIOT I1eYb COIPOTUBIICHNUSI, CHUMAIOT €€ ¢ 3KCTPAaKIIMOHHOM! TPYOKM;

- nepexpriBaoT BeHTWIb VHI 1 OTKPEIBAIOT BEICOKOBAKYYMHLIN BeHTWIHF VH4, ucnapsior XuaKui
a30T U3 JIOBYILIKY aHATUTUIECKON CHCTEMBI,

- TIepekprIBaoT BeHTwu VH4, VH7;

- BBIKJTIOYUAIOT (hOpBAKYYMHBIM HACOC M BIIYCKAIOT BO3OYX B SKCTPAKLUMOHHYIO TPYOKY, IS 3TOTO
OTKpBIBaioT BeHTwm VH6 u VHS;

- BBIHMMAIOT U3 IUIMda 5KCTPAKIIMOHHYIO TPYOKY M YIAISIOT BAKYYMHYIO CMa3Ky cO Lummda BaToi,
CMOYEHHOM B GEH3MHE;
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- TIOMEINAIOT B 3aTPYy30YHYI0 TPYOKY HOBYIO CEPUIO 00pa3LIoB, IIApUK, TOIKATEID;

- HAHOCAT Ha IUTH(D BaKyyMHYIO CMa3Ky, BCTABIISIOT LLTUG SKCTPAKLIMOHHON TPYOKU 1 BOZOOXTIaXK-
JaeMbIii U 1 IpUTHUPAIOT;

- 3aKpBIBAIOT BeHTWIb VHE M cO31a10T B 3KCTPAKIIMOHHOM TpyoKe HOPBaKyyM, OTKPEIB BeHTIWwIb VHG,

- 3aKpBIBaOT BeHTWIb VHG6, oTKpEIBaioT BeHTwib VH7 1 BEICOKOBaKYYMHEIN BeHTwb VH4 u otkauu-
BAIOT CUCTeMY Ha BBICOKMM BakyyM. [anee mocTynaror, Kak ykasaHo B 5.4.5 — 5.4.17.

5.4.19 BrikirroueHME Macc-CIIEKTPOMETpa IPOBOIAT B COOTBETCTBUAY ¢ MHCTPYKLIMEN IT0 SKCIUTYATALIUN.

5.5 I'paxyupoBaHie Macc-CIIEKTPOMETPA

5.5.1 Macc-crnekTpoMeTpsl Moneau MX-7203 rpafLyupyioT 110 YUCTOMY BOTOPOLY WIKA C UCIIOJb30-
BaHUEM CTaHIAPTHBIX 06pa3noB (CO) cocTaBa aIOMUHUEBEIX CIUIABOB ¢ ATTECTOBAHHON MacCcOBON mosteli
BOIOPOIA.

5.5.2 I'pagyrpoBaHue Macc-CIIEKTPOMETpA 110 YUCTOMY BOTOPOLY

I'pagynposounsii koabdwment K, cM3/cM?, BBEMUCTISIIOT IO opMyIIe

22410 PV
P RT3 Sy T @
rme 2,24 - 104 — 06BeM OTHOTO IpaMM-MOJIS BOLOPOIA, CM-;
P — ucxomHoe maBjeHre BOLOPoIa B KaTuOpoBaHHOM o6BeMme, [1a;
V — KanuOpoBaHHEI 06BEM, CM°;
R — yHUBepcabHAas Ta30Bas IIOCTOSHHAs, ¢M> + I1a/MOIb - Tpax;
{ — TeMieparypa B momenieHun, “C;
Sian — IUIOLIAMD TMATPAMMEI ITOX KUHETUYECKON KPUBOHA, cM? (pUCYHOK 4);
1 — omuH rpaMM-MOJIbB BOOOPOIA.
I'pamynpoBOYHEIN KO3(POUITNEHT YCTaHABIMBAIOT KAK CpefHee apudMeTHIECKOE PE3YIILTATOB TPEX U3~
MepeHu! (PUCYHOK 4).
5.5.3 I'pamynpoBaHue Macc-CIIeKTPOMETPA IT0 CTAHIAPTHBIM 0Gpa3LiaM
I'pamynpoBoYHE K02GhOUIMEHT K~ ONPEAENSIOT C UCIONL30BAHMEM CTAHAAPTHLIX 06Pa3LOB CIEAYIO-
M obpazom:
- OIMHOBPEMEHHO C Ceprell aHATM3UPYEMEIX 00pa31ioB 3arpyKaroT IBa CTAHIAPTHBIX 00pa3lia;
- aHam3upyioT IepBhIil CO B COOTBETCTBUN € MHCTPYKITMEH 110 KCILTyaTalluM MacC-CIIEKTPOMETpA;
IPaTyMpOBOUHELA KO3 duimenT Mace-crekrpoMerpa o CO K, T' - MIH™!/cM?, BBIYUCTIAIOT 1O

(dopmyie

Xeo + Xip)-m
Kco:( coSH i) , @
co

e X, — aTTeCTOBAHHAs MaccoBast Ions Bogopona B CO, MIHL;

XT — MaccoBas oI «BBICOKOTEMIIEPATYPHOTO» IIOBEPXHOCTHOIO BOAOPOAA Il 06paslia JaHHOTO CIUIa-
Ba, MITH™.;
m — Mmacca obpasia, T;

S, — MWIoLans Mox KNHETHIECKO! KPUBOH BbLIeIeH!s Boxopona n3 CO, cM?.

Bropoit CO aHamu3upyloT B cIydyae HapyIIeHNUs peXrMa paboThL MacC-CIIEKTPOMETPA.

5.6 O6padoTKa pe3yJbTaTOB

5.6.1 MaccoByo [0JI10 BOAZOPOA B aHAIM3UPYeMOM obpasie Xj, MIH™!, BEMUCISIOT C MCIIONbL30Ba-
areM DBM B COOTBETCTBUHU ¢ MHCTPYKIIMEH 110 SKCIUIyaTaIlll MacC-CIIEKTPOMETpa.

5.6.2 MaccoBylo J0JII0 BOIOpoAa B aHATU3UpyeMoM obpasie X;, MilH !, 6e3 ucnons3osanus DBM ¢
rpagynpoparreM 1o CO BEIYUCISIOT 110 (hopmyiie

K Cco’ S 1T
X =000 xg, )
re S} — IUIOILAIb [0 KMHeTHIeCKOI KPMBOI BBIIEJICHUS BOLOPOLA U3 aHAIM3UPYEMOTo obpasLia, cM?

(pUCYHOK 5);
Xﬁ — MacCoBasd JOJI «BbICOKOTEMIICPATYPHOTO» IIOBECPXHOCTHOTO BOOOPOOA IJIsA 06pa3ua JAHHOTrO CIuIa~
Ba, MUIH L,
ILromans Sp; M3MEPSIOT ITTAHNMETPHPOBAHUEM, JOIIYCKAETCS N3MEPEHNE B3BEIIIUBAHUEM.
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Jlna usMepeHus: B3BEIIMBAHUEM BBIPE3AIOT KBaApaT U3 AMarpaMMHOM JIEHTHI cO cTopoHoi 10 cM, Tmo-
manpio Sy 100 cM?, B3BELIMBAIOT HA aHAIMTUYECKUX BeCax ¢ MorpelrHocTsio He Gonee 0,001 r (Macca m,).
BrIpesaloT 13 guarpaMMHOI JIEHTHI Y4aCTOK, COOTBETCTBYIOILIMIT TUTOTIAMU, KOTOPAsl OTPAHNIEHA C OMHOM
CTOPOHBI KPUBOM BBUIEIIEHUS BOAOPOIA M3 aHATU3UPYEeMOro obpasiia, ¢ Apyroi — JmHuei ¢hoHa (PUCYHOK
5—1II); B3BeLINBAIOT 9TOT Y4ACTOK AMATPAMMHOI JIEHTBI (Macca /,) ¥ BHMUCISIIOT ILIOWAb Sy, CM2, HO
dopmyrne

m
Sy =—=-5,.
m=, o ©6)

5.6.3 MaccoByIo AOII0 BOLOPOAA B aHAIN3MpyeMoM obpasue X, MutH !, 6e3 ucnonn3osannda DBM c
TpaIylpOBaHHEM 10 YHCTOMY BOXOPOLY BEIYMCISIOT IO (hopMyIie
K -Si

m

X1 =289 -Xii, (M

rme 89 — xoadpduument, mun—! - r/em3;
K. — rpanynpoBouHblii KO9(G@UIMEHT Macc-CIIEKTPOMETPA 110 IUCTOMY BOAOPOLY, cM>/cM2.
5.6.4 JTj1s1 omipemesieH|s: MACCOBOM JIONHN «BBICOKOTEMITEPATYPHOIO» IIOBEPXHOCTHOIO BOIXOPONA UCIIONB3YIOT
METa3upPOBAHHEIE TIPYTKU — cM. 4.5.2.
[Ipu rpamynpoBaHUM MACC-CIIEKTPOMETPA M0 YHMCTOMY BOIOPOLY M3 AETa3MPOBAHHEIX IIPYTKOB BHITAYH-~
BaloT 06pa3LEl 110 4.2.1 ¥ IPOBOIAT UX AHAIN3, KAK YKA3aHO B 5.4; MACCOBYIO IO «BBICOKOTEMIIEPATYPHOTO»

TIOBEPXHOCTHOTO Bojopoaa X, MiH L, paccuursiBaior 110 Gopmyiie

K. S&
5 =89. 20, )

rne K — IrpamypoBOYHLINA KO3(POUIIMEHT MACcC-CIIEKTPOMETPA II0 YMCTOMY BOXOPOLY, cM3/em?;
S — IUIOIIaAb TIOA KMHETUYECKON KPUBOI BbIIETIEHUS BOXOPOJIA U3 AHATU3UPYEMOTO AETA3MPOBAHHOTO
obpasua, cM2.

CpeHee 3HaUE€HNE MacCOBOM HOJIM «BBICOKOTEMIIEPATYPHOTO» MIOBEPXHOCTHOTO BOIOPONA TS KAXKIOMN
MapKy CIUIaBa v IPUHSATBIX DPAa3sMEPOB 0OOpaslla OIPEAEISTIOT 10 pe3ysbTaTaM IMapajUIesIbHOTO aHAIM3a
15—20 o6pa31uos.

ITpu rpagynpoBaHNM Macc-ClIEKTPOMETPA 10 CTAHAAPTHBIM 00pa3liaM MacCOBYIO JIOMIO «BBICOKOTEM-
TIepaTypHOTO» ITOBEPXHOCTHOTO BOMOPOIA ONPEACIISAIOT CIICAYIOIINM 06pa3oM:

- U3 JIETa3UPOBAHHOTO TIPYTKA ¥ M3 NIPYTKA CTAHAAPTHOIO 06pasiia BeITauMBaloT 110 4.2.1 nBa o6pasia,

IIPOBOIAT VIX aHAIN3 110 5.4;
- ONIPENENSIOT 3HAYCHMS IUIOIIANEN 1Ol KWHETUIECKMMU KPUBBIMU BbIIEJIEHUSI BOIOPOAA COOTBET-

creenno it CO (SE, ) u merasnpoBaHHOro 06pasua (3 ), Kak yKasaHo B 5.6.2;
- BBIMMCIETIOT TPAIyMPOBOYHEIA KoahdmmeHT Macc-criekrpomerpa K-, o (opmyne

Xco-m
Keo =559,
SI-SE )

e X.,— aTrecToBaHHasi MaccoBas Jois Bogopona B CO, MiH ™!

MaccoByIO OJIO «BBICOKOTEMIIEPATYPHOIO» IOBEPXHOCTHOTO BOZOpoa X , MIIH !, pACCUMTBIBAIOT 1O
c¢opmyre

i

_ Keco-Sii

prammt

CpenHee 3HAYEHIE MACCOBOM JOJN «BEICOKOTEMIIEPATYPHOTO» MIOBEPXHOCTHOTO BOXOPOAA TS KAXKIOM
MapK¥l CIDIaBa ¥ IPUHSTHIX PasMeEPOB oOpasia OIPeAelsIioT 0 pe3yiibTaTaM IIapajuIeIbHOTO aHaIU3a

15—20 o6pa3s1oB.
5.6.5 PacxoxeHus pe3yJIbTaTOB He MOJDKHBI IPEBLIIIATL 3HAYEHHI, YKA3AHHBIX B Tabmile 3.

X§ (10)
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Taonuma 3

B mmm—!

MaccoBast 101 BOIOpOIa

,Z[OHYCKB.@MO@ PACXOXKICHUC

PE3YIILTATOB IapaJlyICIBHBIX OHpeI[eJI@HI/Iﬁ

PE3YILTATOB aHAJIU3a

Ot 0,06 g0 0,13 BKTIOU.

Cs. 0,13 » 022 »
» 0,22 » 0,31 »
» 0,31 » 0,45 »
» 0,45 » 0,70 »

0,02
0,03
0,04
0,05
0,06

0,03
0,04
0,05
0,07
0,08

IMTPUJIOKEHHWUE A

(ctpaBouHOE)

bubtnuorpadus

[1] TY 25-7401-014—87 Macc-cuekrpomerp MX-7203 (IIpousBojcTReHHOE 0OOBeTUHEHNE «DIeKTPOH» — T. CyMBbI)

MKC 77.120.10

B39

OKII 17 3230

Kimouensre croBa: amioMUHNMIA, CIDIABEI ATIOMIHIEBEIE, METOM OIIpeesIeHIII BOTOPpOoIa, armaparypa, MaTepi-

aJIbl, PEaKTUBLI, AHAIN3
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Monpaeka Kk T'OCT 21132.1—98 AmomMunmit M cnaagpl AmoMunuesuie. Merto-
Al ONPEIENENN BOIOPOIA B TBEPIOM METALIE BAKYYM—Harpesom (cM. Misme-
Henue Ne 1, UYC Ne 6—2008)

B raxoM mecTe Hanewarano NonxHo BREITE

C. 57. Ctpoka cornaco- — AM

BUnHA

(UYC Ne 9 2008 1))



Hamenenme Ne 1 TOCT 21132.1—98 AmoMunuii ¥ ciiasbsl AMOMHIIMEBLIE,
Meroaul onpesesenna BoI0POIA B TEEPIOM METAILIE BAKYYM-IAIPEBOM
Ipunare MexrocyZapecrBennnbimM COBETOM N0 CTAILIAPTH3ALMN, METPOJIOTMH U
ceprudmkaumn no nepenucke {(uporokon Ne 30 or 26.12.2007)

3a nupungrve U3MENeNna NPOroIOCOBAIN ALMOIAILHBIE OPraNLl 10 CTAHAAP-
TH3AauMKn chneayiowux rocyaapers: AZ, BY, GE, KZ, KG, MD, RU, TJ, UZ,
UA [koawl anuda-2 no MK (MCO 3166) 004]

,I[a'ry BEEJALHNA B JCHCTEME NACTOSWELD WIMEIEILNA YOTaUABINBAIOT YKa-
JAIBIE NAUKMONAJILILIE OPrans no C’l‘all,.‘_lﬂ[‘.l'l'll'.’sall,llll*

[Tynkr 4.2.1. Tlepsuiit ab3au n310K11TH B HOBOW peAaKUNNG

«M3 3arorosky (1rpobol) wupHnoi 1 roamnHon ne Mcnee 10 x 10 mm,
HnnHoM o1 70 a0 130 MM BuTaunsaoT asa o0pasua anamerpom (8,0 £ 0,1) mm,
winHo# (20,0+0,5) MM cuicayiommm oGpasom:».

[MyHkr 4.3 sonoiuHntb ab3auemM:

«[OCy1apCIBEHHBE CraHaapTILie O0pasUbl COCTABA AMOMMHUEBLIX CllMa-
sos 1o Nocpeectpy: Ne 6007—91, 5060—89, 3263—9111, 7084—93, 7085—93,
7219=96, 7220—=96, 7304—2000, 8844—2006. J01tyCKae1CH UCIONB3OBAHNE BHOBL
BbLIIYCKAEMbIX CTAHAAPTHLIX OGPasLoB ¢ aTTCCTOBAHHOK MAaCCOBOK ADACH BO-
nopoaa or 0,06 140 0,7 man~1s.

[MyHkr 4.4.7. Mocneannin abzan MCKIIOUNTD.

Mynkr 4.5.1. Uckoumnrn hopmyny n crosa:

«Py=Ps— P,

P.n P, — oGuiee n ocrarouHoe AaBTERNEC LPH HIPOBEAEHUN KOITPONbHOTO
onsta, ITas.

[Mynkr 4.5.2 aonoanurs aG3auem:

«OIPEALNEHHE MACCOBOM A0MH 1OBCPXHOCTHOIO BOAOPOAA MOXHO 11PO-
BOAKTDL, 3aIPYXan B KAKIYIO HAPTHIO alla1k3MpyeMblx 00pa3nos Ac1ra3nposaH-
HbLHA 00paseLL A1 IOIMYHON MAPKM CIL1ABE».

Tlynkr 5.3, Tpeimit ab3an M310KHTL B IOBOH PEAAKLNAN®

«[oCy1apCTBEHHBIE CTaHAAPTHBIE 00pasLbl COCIABA ANOMUIIKMCBBIX Cl1A-
sos 1o [Nocpeecrpy: Ne 6007—91, 5060—89, 3263—9111, 7084—93, 7085—93,
7219—=96, 7220—96, 7804—2000, 8844 2006. J011yCcKac1CH MCHOAb3OBAHME BHOBb
BbUIYCKAEMbIX CTAIAAPTHHIX 0BpasLons ¢ aTTCCTOBAHHON MACCOBOW MONEl BO-
nopoaa or 0,06 40 0,7 man~ls,

{(UYC Ne 6 2008 1r.)

* Nara sseuneHus 5 ueiicrsue na reppuropuu Poccuiickont Menepauvu —
2008—09—01.


https://meganorm.ru/Index2/2/4294852/4294852036.htm

