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Meteabt onpepeseHyst BaHaAAUA

Aluminium casting and wrought alloys
Methods for determination of vanadium

OKCTY 1709

Cpok pevcrsng ¢ 01.07 91
no 01.07.96

Hacrosimmi ctannaprt ycranaBaubBaeT (GOTOMETpHYECKHH (MpH aac-
cooi goJe or 0,005 no 0,5%) u atomHo-abCcOopOUUOHHBIA (MpH Mac-
coBoil novsie ot 0,05 mo 0,5% ) mMeToanbl onpeaeieHUsT BaHA AN,

. ObULHUE TPEBOBAHHIL

1.1. O0wme TpeGoBannsg Kk metoaam aHaauda — 1o T'OCT 25086 c
TOMOJIHEHUC M.

I.1.1. 3a pesyabrar anasaunsza NpUHHMAIOT CPEAHEE APHPMETHYEChOE
pe3yJabTaTOB ABYX IMapaJesbHbiX OIpeacaeHHH.

2 POTOMETPHUYECKHHN METO/l ONNPEAEJEHHUYA BAHAANUA

2.1. CyurHoCTb MeTOJa
MeTon ocHOBaH Ha pacTBOpPeHHH nNpobbl B CMECH COJAHOH H a30THOH

KHCJIOT, OKHCJEHHH BaHAAUA A0 NATHBAJEHTHOTQ MAaPraHUOBOKHC.1bIM
KanueM, o0pasoBanuu KeaToh $HocPopHO-BOAbPPAMO-BAHAIHEBOH re-
TEPONOJNHKUCIAOTH, €€ 3KCTPAKUHH H300YTHIOBBIM CIHPTOM H H3MeEpe-
HHH ONTHYECKOH MJOTHOCTH 3KCTPAKTa NpH AjuHe BOJHB 400 HM.

22. AnnmaparTypa, DEeaKTHBB H PAacCTBOPH

CnexkTpodoToMeTp uau (POTOIJIEKTPOKOJOPHMETD.

Kucaora coassias no [OCT 3118, maornoceteio 1,19 r/em’.

Kucnora aszotrdaa no [OQCT 4461, naotaocthio 1,350—140 rfcv
pacTtBop 1:7,0.

CMech COJISTHON H a30THOH KHCJOT B COOTHOLUEeHHH 3:1.

Kucnora ¢topucroroaopoanas no 'OCT 10484.

Hspanue ofuumnanphoe [lepeneuyarka Bocnpeniera

*
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Kucaora ceprnass mo I'OCT 4204, nnornocteio 1,84 r/cm® u pacr-
Bop 1 3.

Kucaora oprodochopuasi no F'OCT 6552, maotHocteio 1,70 r/cme.

Ka.ui mMaprasgoBokucast no [OCT 20490, pPacTBOP
0,01 ~oab/am>.

Kucaora wasenesas no TOCT 22180, pactsop 40 r/ame.

Hatpuit BonpppamoBokucnsit no 'OCT 18289, pacrsop 50 r/am®:
o0 r BOJb(PAMOBOKHCJOTO HATPHUS  PACTBOPSIOT NIPH HArPeBAHMH B

150 cM® Boabl, pacTBOp (PUJABTPYIOT B MEPHVIO KOJOY BMECTHMOCTDHIO
1000 cm°, nosHBaIOT BOAOH A0 METKH H NepeMelulHBaloT.

Amovuunit mo 'OCT 11069 mapku A999.

Cnupt uzobytuaopsbiii no 'OCT 6016.

Avvionnit BanaaueBokucabt meta nmo FOCT 9336.

Crangaptubii pactBop BaHaaus: 0,2296 r BaHaAHEBOKUCJIOTO aAM-

MOHHA pacTBopsior B 170 ¢M® pacTBopa a30THOH KHCJOTH. PacTBop

NEPEHOCAT B MepHYI0 Koaby BMecTuMocTbio 1000 cm3, noausamoT BOLOH
JI0 METKH 1 IepeMellliBaloT.

I oy’ crannaptHoro pactsopa coaepxut 0,0001 r saHazgus.
23. llpoBeienne aHaJH3a

2.3.1. Hapecny npolsl Maccou coraacHo tabJj. | moMelnarmT B KOIH-
YeCKYI0 Kojibyv BuecTuMocThbio 250 cM?, mpuausator 40 cM® cMeCcH KHC-
JIOT ¥ pacTBOPAIOT NPH HarpeBaHUU.

Tabnuuyga l

Macca HaBeCKH Qur1eM A "HABO THOI
Maccosas HOTS BaHaLug, 9 1] 06BL, T yaLii, oM
Or 0,005 no 0,05 BrJOY 1 50
Cs 0056 » 01 » 0.5 25
» 0,1 » 05 » 0,2 25
b

ITo okonuanuu pacTBOpeHHs NpHJAHBAWT B KoaOy 20 cMm® cepHOH
KHCJIOTHI, epemMelIiBalOT U BHIIADPUBAIOT PACTBOpP A0 MOSABJICHHS OeJIbiX
napoB. PactBop oxJaxpaalor, npuauBaiotr 60—80 cM® BOALI H Harpe-
BAlOT A0 pacTBOpeHus coJjed. BEcan pactBop He nmpo3paueH, ero QUJbLT-
PYIOT uepe3 (PUABLTP CpPeAHEH IMJOTHOCTH («OeJsiast JeHTa») B KOHHYeC-
KyI0 KOJ0y BMecTHMOCTbIO 250 cMm?. DHUABTP C OCAAKOM IMPOMBIBAIOT
2—3 pasa HeOOJABIIMMH NOPHHSIMH Tropsiueli  BOALI M OTOpacHBawT,
€CJIM MaccoBast J0Js1 KpeMHHsI B aHaJM3HPyeMOM CIlJIaB€ He MNpeBbl-
imaer 1Y%.

2.3.2 [lpu mMaccoBOH aoJie KpeMHHUsI cBhilIe 19% HABTDP ¢ OCaAAKOM
IOMEIAT B NJATHHOBLIH THIEJb, BBICYHIMBAIOT, 030A4I0T, HE IHOMYyC-
Kas BOCIJIaMeHEeHHs, W NpokaJuBaior npu temueparype 500—600°C
B TeueHue 2—3 MuH. [locae oxaaxKaeHUsi B THreJqb A00aBASAKOT YETHIPE
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KalnJauy CepHOH KHUCJOThl, o CM® (TOPHCTOBOAOPOAHOH  KHCJOTBHl H MO
KalJfaM a30THVIO KHCJOTY A0 NOJYYEHUSA MPO3PadyHOro pacTtBopa. Pact-
BOP BbIIAapHBAKT J0CyXa, MPHJAHBAIOT K CYXOMY  OCTAaTKy B THrJe
O—7 CM® pacTBopa CEpHOH KHCJAOTHI H PacTBOPSIIOT €ro Mpd Harpena-
HUH. PacTtBOp OxJaxKaawT, Npu HeOOXOAHUMOCTH (PUJALTPYIOT Yyepe3 Ma-
JICHbKHH NJIOTHBIM PUABLTP («CHUHSS JIEHTA») ¥ NPUCOEAHNHAIOT K OCHOB-
HOMY (HAbLTpPATy B KOHHYECKOH KoJb6e. OCHOBHOH pacTBOp ymnapHBa-
0T, ecyid HecOXxoanuMo, 1o obbeMa MeHee 100 cMm?, oxJyiaxKaawT U mepe-
BOASIT B MepHYI hojaby BMectuMocTbio 100 cM®, noauBamT BOIOH O
METKH H NepeMelInBaloT.

2.3.3. AJIMKBOTHYK 4acThb pacTtBopa corJjacHo taba. 1 orbupawot B
ACJAUTEJbHYI0O BOPOHKY BMecTHMocTbio 100 cm®, mpuauBaioT 4 cMm® op-
TO(POCHOPHON KHUCJAOTHI, 4 CM® pacTBopa BOJAb(PPaMOBOKHCJIOTO HATPUA
H nepeMelmIMBaloT. 3ateM A00aBJSIOT MO KamJsgM pacTBOP MapraHiOBO-
KHCJIOTO KaJus A0 YCTOMYHBOH PO30BOH OKpacku. Hepes 10 muH xobas-
JSIOT N0 KallJigM pacTBOp LI1aBeJeBOH KHCJAOTHI A0 UCUE3HOBEHIA PO-
30BOM oKpacku. Uepez b MHUH MPUAUBAKT | C¢M’ a30THOH KHUCJOTHI, XO-
polLIO mepeMellnBalOT pacTBoOp, npubasasor 10 cM3 H300YTHIOBOIO
CITHpTa, BOPOHKY 3aKPBIBAIOT NPOOKOH W BCTpsAxuBaloT 1—2 MuH. OT-
NEJAT opraHuyeckylo a3y (3kKCTpakrt), cobupasi ee B CYXYI0O MEPHYIO
KOJOY BMECTUMOCTBHIO 25 ¢M?, A0JHBAIOT H300YTHJAOBLIM CHHPTOM AO
METKH M MEpeMelIHBaIoT.

2.3.4. OnTHYECKYIO MJIOTHOCTb 3KCTPAKTa HU3MEPSIOT HE MO31Hee yeM
yepes 1 u nmocJse 3KCTpakuUHMH Opu AJdHe BOJHB 400 HM B KloBeTe C
TOJIIHHOKH cjaoa D0 MM mpu MaccoBo# pone Banaaus ot 0,005 mo 0,1%
H 30 MM npu MaccoBOH goJe BaHaaus cBuile 0,1%. PacTtBopom cpas-
HEHHS CJYXKHUT U300YTUJIOBBIN CIHUPT.

2.3.5. PacTtBopbl KOHTPOJBHOrO ONBITA TOTOBAT MO 1. 2.3.1, HCNOJb-
3ysT BMECTO HaBeCKH Npob6bl HaBecKy aJioMuHHs. Cpeliirr ONTHYeC-
KYIO MJOTHOCTb 3KCTPAKTOB ABYX KOHTPOJIbHBIX OIBLITOB BHIYUTAKT H3
ONTHYECKOH MJOTHOCTH 3KCTPaKTa NpoolHkl.

MaccoBylo J10JIl0 BaHAAHS  PACCUUTBLIBAIOT MO TPAAYHPOBOYHOMY
rpaduky.

2.3.6. lloctpoenue epadyuposounsix epaguxos

2.3.6.1. I'lpu maccoBo#i noqae Banaaus or 0,005 no 0,05% B wects
KOHUYECKHX KOJAO BMECTUMOCTbIO Mo 200 CM” MOMEIAI0T HaBECKH aJiio-
MHUHHS Maccod | r u pactBopsioT B 40 ¢cM® cMecH KHCJOT. 3aTeM B 4e-
Teipe KoJa6H oTtMepsiior 0,5; 1,0; 3,0; 5,0 ¢cM® crangapTHOoro pacrtsopa
BaHaaus, uto coorBetcTByet 0,00005; 0,0001; 0,0003; 0,0005 r BarHaau4.

2.3.6.2. Ilpn maccoBoi aose BaHaaust ot 0,05 no 0,1% B cemMpb Ko-
HUYECKHX KOJO BMECTHMOCTbIO mo 250 c¢M® nmomelnaloT HaBeCKI aJio-
muiua maccot 0,5 r u mocae ux pactBopenHuss B 40 ¢cM® cMeCH KHCJIOT
B IISITh U3 HHX oTMepslor 2,5; 3,5; 4,0; 4,5; 5,0 cM® cTaHAapTHOrO
pacTBopa Banaausi, uTto cootrBerctByer 0,00025; 0,00035; 0,0004;
0,00045;0,0005 r pananus.

2.3.6.3. Ilpu maccoBo#t gose Banaaus or 0,1 xo 0,5% BceMb KOHH-
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yeCkHX KOJO BMECTHMOCThIO Mo 250 cM3 noMelaoT HAaBEeCKU aJlOMHHUS
maccon 0,2 r u mocJse ux pacrsopenHus B 40 cM3 cMeCH KHUCJOT B HATH
M3 wux npuausalor 2,0; 4,0, 6,0; 8,0; 10,0 cm® crangapTHOrO pacTBO-
pa Bauanus, uto coorBerctByer 0,0002; 0,0004; 0,0006; 0,0008; 0,001 r
BaHa U,

236.4. B koa6s npuauBaoTr no 20 cM? cepHOH KUCJAOTH H ITPOAOJI-
X}aioT o nm. 2 3.1, 2.3.2 u 2 3 3.

PacTtBopul, He coaeprKaiue BaHajus, CAYKAT paCTBOPAMH KOHTPOJIb-
HOFO OObITa NPH NOCTPOCHUH TPAaAYHPOBOYHLIX I'pa(HKOB.

o noaydyeHHBIM 3HAYeHHSIM ONTHUECKOH MNJOTHOCTH 3KCTPAKTOB I
COOTBETCTBYICUIHM HM MaccaM BaHalHus CTPOAT TPaAyUPOBOUHBIE Tpa-

(PUKIT

24 O6paboTKa pe3yabTaTOR

241 MaccoByo aoawo BaHagus (A) B npoleHTax BBIUUCAAIOT IO
hopa 16

n
X = - 100, (1)
Ity
rie - -—Macca BalajiHa B pacTBope NpolObl, HaUAeHHASA MO TPpaayH-
POBOYHOMY I'paHuky, T;
M) — Macca HaBeCKU MpoObl B aJHWKBOTHOH YacTH pacTBopa, I.

24 2. PacxOoXJeHHs pe3yJabTaToB He NOJXKHBI MIpeBbiliaTh 3HAa4e-
HHUH, VKasaHubiXx B Ta0J. 2.

Tadauua 2

ABCOTI0THO: AOMNVCKACMOL PAlXOAJCHHC, 9%

M

M{CLUBHH A0 1A EIEIHEI.I[HH, ﬂﬂ peayﬂb-ra'rDB Hdpa_,"_[..

TeJbHSIX onpexedennd| PC3YTbTA108 aHa 13

—

- . S i,

Or 0005 1o 0,010 Bxaiou 0,003 0,004
Cs 010 » 0,040 » 0,004 0,05
» 0,04 » 0,07 » 0,01 0,02
> 007 » 0,10 » 0,02 0,03
» 010 » 0,25 » 0,03 0,05
» 025 » 0,50 » (2,04 0,06

3. ATOMHO-ABCOPBHMHOHHbBIN METOHA OHPEAEJIEHUS BAHAJ WA

31. CywlHOCTb Me€eTOAA

MeTon OCHOBAH Ha pPAacTBOpPEeHHH NPCOBI B COJISTHOH KHCJOTE B IIPU-
CYTCTBHH NEPOKCHAA BOAOPOAA U MOCJAeAVIOUeM H3MEPEeHHH aTOMHOH
abcopbuum Banaaus MNpH AJHHE BOJHBI 318,5 HM B mjaMeHH aLleTHJIEH-

3dhHCb a30TAa

3.2. AnmapaTypa, peaKTHUBH

H PACTBOP K

CnekTpodoTOoMeTp aTOMHO-aO0COPOUHMOHHBIA ¢ UCTOYHHKOM H3JyuUe-

HHUSY 374 BaHaOdKS.
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Auernjen mo 'OCT 5457.

3aKHCh a30Ta MEIULHHCKaS.

Kucnora consnas no 'OCT 3118, naorHocteio 1,19 r/cm3, pactBop
1:1 u 1:99.

Kucsaora aszotrHasgs no I'OCT 4461, naotdHocrbio 1,35—1,40 r/cms.
1 Kucnora cepras no 'OCT 4204, naornocteio 1,84 r/cm3, pacrBop

1.

Kucaora ¢ropucrosonopoanas no 'OCT 10484.

Boiopoaa nepoxeng no 'OCT 10929,

Huxkean xaopucteiét mo 'OCT 4038, pacrBop 1 r/ams.

Amomunui o F'OCT 11069 mapku A999.

Pactsop amomunus 20 r/am°: 10 r anomMuHHA 1nOMellalOT B Cra-
KaH BMecTuMocThio D00 cm®, gobasasiior 50 cMm? BOABL, 3aTeM HeOOJIb-
imumu nopuusMu 300 cm® pactBopa consitHOM KUcaOTHL (1:1) u pacrBo-
pSIOT NIpH YMEPEHHOM HarpeBaHHH, nobaBnasia 1 cM® pacTBopa XJOpPHC-
TOro HUKeJssi. PacTBOp oxJlaxkKJAalOT A0 KOMHAaTHOH TeMiepaTyphl, epe-
HOCAT B MepHY10 Konab6y BMecTHMOCTbi0 500 cM®, moJHBalOT BOAOH IO
METKH H NepeMellnBaloT.

AmMonui BanaaueBokHucabli Meta mo 'OCT 9336.

CTaHZapTHLIE pPacTBOPHI BaHAaAHs.

PactBop A: 2,2963 r BaHaAHEBOKHCJAOrO0 aMMOHHSA MOMELIAIOT B KO-
HHYecKylo Koaby BMmectumoctbio 250 cm3, mpuaupaior 50 cM3 BOAH,
100 cM3® pactBopa coasHoit kucaorel (l:1) u pacrBopdlOT npu yme-
pPeHHOM HarpeBaHHH. PacTBOp oxJaxkaaloT A0 KOMHAaTHOA TeMmepary-
Pbl, NEePEBOAAT B MEPHYIO K040y BMectHMocTbio 1000 cM3, moJHBAIOT
BOJAOY A0 METKU U NepeMelIUBaIOT.

I cm? pacrBopa A comepxkur 0,001 r BaHagus.

PactBop B: 10 c¢m® pactBopa A mepeHOCAT B MEPHYIO K00y BMec-
rumocTtbio 100 cM3®, npuauBarmor 10 cM® pacTBOpa COJMAHOH KHCJIOTH
(1:1), monuBarOT BOoAOH A0 METKH H NMepeMellHBaloT.

1 cm3 pacrBopa b coagepxur 0,0001 r Bananus.

3.3. [IpoBeneHnue aHaJHU3a

3.3.1. HaBecky npo6nl Macco# 0,5 r moMeliaroT B KOHHYECKYIO KOJI-
6y BMecTHMOCTBhIO 200 cM®, mpuJauBarT npubausutesapbio 10 c¢cM3 Boabl
H 3aTeM HeOOJNbIIHMHU MOPUHSIMH 25 CcM® pacTBOpa COJSIHOH KHCJIOTHI
(I:1). Kosby HakphIBalOT YaCOBHIM CTEKJIOM, HArpeBalwT A0 MOJHOIO
PAacCTBOPEHHs HaBeCKH, Aob0aBasAOT 3—O Kamnesb MNEepOKCHAA BOAOPOJA
U KHIAATAT pacTBOP B TeueHHe 3 MHUH.

YacoBoe CTEKJI0 M CTEHKH KOJOblI ONOJACKHBAIOT BOAOH. PacTBop
OXJIaXKAAI0T A0 KOMHATHOA TeMMepaTyphl, MEpPeHOCAT B MEepHYIO KoJOly
BMectiMocThio 100 ¢M3, fOJMHBAIOT BOJOH N0 METKH H NepeMEHIHBaloT.

3.3.2. IIpu maccoBoii gone kpemHust MeHee 1% pacrBop, ecJid OH He
npo3paueH, GUALTPYIOT yepe3 cyxo# (pHABLTP CpelHeH MJAOTHOCTH («6e-
Jlasi JeHTa») B CTakaH, orbpachiBas nepBHe MOpPUUH PHAbLTpPATA.

3.3.3. Ilpu maccoBoii mose kpemHHst cBhilie 1% mnocise OKOHYaAHHSA
pactBoperuss no n. 3.3.1 pactBop ¢uapTpyioT yepe3s GUALTP cpexHed
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IIJIOTHOCTY («OeJlas JieHTa») B MepHYIO Koaby BmectuMocThio 100 cm?®
Ocanok Ha ¢uabTpe npomuiBaloT 3—4 pasa ropsauyuM pacTBOPOM COJs-
HOH kHcaAoTol (1:99) nopuusamu no 10 c¢Mm® (ocHoBHOH GHABTPAT).

QUJIbTp C O0CAAKOM MOMEUIAIOT B IJIATHHOBBIH THI€Jb, BHICYLLIHBAIOT,
O30JISIIOT, He AOIyCKas BOCIJIAMEHEHHS, U HNPOKAJHUBAIOT IIPH TeMIepa-
Type 500—600°C B Teuenne 3 Mmul. [locne oxsaxaAeHHsT K COAEPKHMO-
My TUIJISE 100aBJAAIOT 4 KanJjd CEPHOM KHUCJIOTH, 5 c¢M?® (TOPHCTOBO-
NOPOAHOM KHCJAOTH M MO KanjsM a30THYK  KHCJAOTY A0 NMOJyYeHUs
npo3payHoro pactsopa. laJgee pacTBop ymapuBalT  A0Cyxa, NocJe
OXJIaXKJEeHHsI OCTAaTOK  CMa4HBalOT 2—3 CM® BOAB H pPAacCTBOPAIOT B
2—3 cMm® pactBOpa codasiHOW KHcaoThl (1:1) mpu HarpeBaHHH.

PacTBOp NPHCOCAMHAIOT K OCHOBHOMY (UJBLTPATY B MepHOH Kosle
BMecTUMOCThIO 100 cM?®, HOJHBAIOT BOAOU N0 MeTKH U MepeMellHuBaloT.

3.3.4. PactBOp KOHTPOJBHOTrO ONBITA TOTOBAT corgacHo nm. 3.3.1,
3.3.2 nau 3.3.3, UCLOJb3Yyd BMECTO HABeCKH NPoObI HABECKY aJIOMU-
HHUSI.
3.3.5. IlocTpoenue 2padyuposouroco epathuxa
B ceMb MepHBIX K06 BMeCTHMOCTbIO 1o 100 cMm® npuauBaiOT NO
25 cM® pacrtBopa AJIOMHHHS, B TPH M3 HHX oOTMepsawT 2,5; 5,0;
10,0 cMm® crangapTHOro pacrsopa b, B caeaywuiie Tpu oTMepsioT 1,0;
2,0; 2,5 c¢cM® craHpgapTHoro pacrsopa A, uro cootBerctByer 0,00025;
0,0000; 0,001; 0,0015; 0,002; 0,0025 r Banaausi. PacTBOpH B MEPHLIX
KoJibax LOAHBAIOT BOAOH N0 METKH U NePeMeniuBaloT.

3.3.6. PacrBop npobbl, pacTBOpP KOHTPOJBLHOIO OIbITAa U PAcTBOPHI
AJI1 IOCTPOEHHUSA TPAAYHPOBOYHOrO rpadHka pacnbligiT B IIJiaMA ale-
TUACH-3aKHCh a30Ta W H3MEPHIOT ATOMHYIO abcopOuHi0 BaHaAHs MNPH
NJIMHE BOJAHH 3185 HM.

[lo mony4eHHbIM 3HA4YE€HHsIM ATOMHOH abCopOUHH H COOTBETCTBYIO-
[iIMM HM MAacCCOBHIM KOHHEHTpPAalUsiM BaHAAHUA CTPOSAT IPAAYUPOBOUHLIH
rpaguk.

MaccoBy1O0 KOHLUEHTPAUKIO BaHAAHUsS B pacTBope npobOH U B pacTBoOpe
KOHTPOJIbHOTO ONbITa ONPEeAeNsIOT IO I'PAAYUPOBOYHOMY I'PadpHKY.

34, O6paboTKa pe3yaAbTarTos

3.4.1. MaccoByo g0Ji0 BaHaaus (X,) B NpoueHTax BBHIUHCAAT IO

dbopMmyae
X,= & %)V o0, 2)

1
raie C;— MaccoBasi KOHIIEHTPaUHUsi BaHaJua B pacTtBope MNpobul, HaH-
J€HHas Mo rpaayupoBOYHOMY rpaduky, r/cm?;
(9 — MaccoBasgd KOHUEHTpaluHs BaHaAHA B pacTBOpPe KOHTPOJBHOTO
ONMbITa, HaHeHHAs MO rPajiydpOBOYHOMY rpadukKy, r/cm?;
¥V — ob6bem pactBopa npobbi, cM?;
M — Macca HaBecKH Nnpooml, T.
3.4.2. PacxoxXaeHusa pe3yabTaTOB He AOJIKHBLI IpPEBHILIATH 3HAUe-

HUY, IIPUBENEHHLIX B TabJ. J.
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Tadbauira 3

AOCOJIOTHOE AOMIYCKAC€MOe PACXOXAeHHe, %

0
MaccoBast 1015 BaHaaus, 9 pe3yJbTaToB Napan-

JdeJpbHBEIX ﬂanﬂEﬂEHHﬂ pe3yJibTaTOB aHA4JH34

Or 0,050 no 0,100 Bkaou. 0,015 0,020
Cs. 0,10 » 025 » 0,02 0,03
» 0,25 » 050 » 0,04 0,05
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HHPOPMALUOHHDBIE JAHHBIE

1. PASBPABOTAH H BHECEH MunucTepcTBOM aBHAIMOHHOM npo-
mblmyieHHocTH CCCP

PASPABOTYHUKH

B. I'. laBbiioB, 1-p TexH. HayK; B. A. MOWKHH, KaHJ. TeXH. HAYK;
I U. ®puaman, kauja. texH. nayk; B. U. KauruHa, KaHA. XHM.
Hayk; M. H. TopaoBa, kana. xum. nayk; O. JI. CKopckas, Kaug.
xuM. Hayk; JI. H. BukcHe

2. YTBEP)KAEH U BBEJEH B JEHUCTBHE Noctranorigenunem Fo-
cyprapctBeHHoro komurera CCCP no ynpaBJeHHI0O KayecTBOM Ipo-
AVKLUHKKN ¥ cTaHgapram ot 28.06.90 Ne 1261

3. IleppoaHyHOCTL NPOBEPKH — 5 JieT
4. BBAMEH I'OCT 11739.5—78

5. CCbIJIOYHbBIE HOPMATUBHO-TEXHHUYECKHE HJOKYMEH-
Thl

O6o3nauenve HT, Ha H O6o3nayenue HTJ, Ha .
KOTOpBI{T AlaHa CChbl1Ka OMLD HyHKTa ROTOPBIH AaHA CCBLIKA Homep myHKT

L el e —

32 l 'OCT 101484—78

IOCT 3118—77 , 32
IF'OCT 4038—79 FOCT 10929 —76
I'OCT 4204—77 3 2 IFOCT 11069—74 , 32

[OCT 18289—78
I'OCT 2049075
[OCT 25086 -87
I'OCT 22180—76

'OCT 4461—77
I'OCT 5457—75
I'OCT 601677
I'OCT 6552 —80
IF'OCT 9336—75
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