CNIJIABbBl TUTAHOBBIE

Meronul onpenesieHHst KpeMHHS roct

Titanium alloys. 19863.6—91

Methods for the determination of silicon

OKCTY 1709

R N e i T BT e v

Jlara spenenna 01.07.92

Hacroamuil crangapr ycraHaBanBaeT (POTOMETPHYECKHH (NIpH Mac-
copolt goJe ot 0,04 o 0,5%) u aromno-abcop6uUHOHHLIM (NpH Macco-
Boi joJe ot 0,1 1o 0,5% ) Meroawl onpejeseHus KPpeMHHs.

1. OBILIIHE TPEBOBAHUA

1.1. O6mue tpeGoBanus K Mmeroxam auaausa — no I'OCT 25086
C JOINIOJIHEHUEM.

1.1.1. 3a pesysbraT aHajau3a MNPHHUMAIOT cpefHee apHdMeTHUe-
CKOe pe3yJ/IbTaTOB ABYX NapaJjJ/ebHbIX OnpejesieHHi.

2. POTOMETPHYECKHA METOA ONPEJEJEHUA KPEMHHUA

2.1. CymHocTh METO & |

MeTos OCHOBaH Ha PacTBOPEHHH NPOOH B CEPHOH KHCJOTe, 00pa3o-
BaHHM KeJTOH (GOpPpMbI KpeMHEeMOJHUOJeHOBOH KHCJOTH, BOCCTaHOBIJIE-
HHH ee coJbio Mopa 1o cuHell (OopMbl KpeMHeMOJHOAEHOBOH KHCJIOTHI
M H3MEpPeHHH OITHYECKOH IJIOTHOCTH pacTBOpa IMpH jAJHHE BOJHH
625 uM. .

113 pasHBIX aJUKBOTHHX 4acTed OJHOrO pactBopa npobH onpene-
JISIOT MaCcCOBYIO JOJID KPEMHHS H XKeJje3a. '

22 AnnmapaTrypa, peaKTHUBH H PacTBODH

CrnekrpodoToMeTp HAH (POTO3NEKTPOKOJOPHUMETD.

ITeur MydenbHass ¢ TEpMOPEryJasITOPOM.

QunpTphl 06e33oyeHHble o TY 6-09-1678.

Ancopbenr (mauepupoBanHas Oymara): 100 r H3MeabYeHHBIX
¢uabTpoB («KpacHasi JIeHTa») NOMeEILAldT B CTaKaH BMECTHMOCTBIO

Hapande oy HANBLHOE

Hacrosuuil cTanaapr He MoOXer ObiTbh NMOJHOCTHIO HAH YACTHUHO BOCTPOH3BeJeH,
THpaXKHUPOBAaH B pacapocTpaHen Ges paspemenns loccranpapra CCCP
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(O LVLV R O, ll}JHJlﬂﬂaNl SUU Clvl IUIJ.H"lCﬂ DU DL xl UCPCMCUJYIDG.NL SVER IR CRJET
KO 40 NMOJIyHEeHUs] OAHOPOJHOH MacCHL.

Kucaora ¢ropucrosonopoanas no 'OCT 10484.

Kucnora coasnas no I'OCT 3118 maorxoctbio 1,19 rfcm® u pac-
TBOD 1 : 99,

Kucnora cepras no [OCT 4204 naorHoersio 1,84 r/em® u pactso-
per 1:1,1:3 u1:99.

FHILPOKCHJIaMHHa rugpoxaopun no 'OCT 5456, pacreop 100 r/am3.

Harpus ruppookucs mo I'OCT 4328, paCTBop O r/amM?¥, TCTOBAT U
XpPaHAT B NOJHUSTHIEHOBOH MoCyhe.

Cnupt 3THIOBHH peKTH(OHUKOBAHHLIA TeXHqucmﬁ 1no FOCT 18300.

Ammuak Boauwi#t no FOCT 3760.

Avmonnit monuGaenoBoxucanit mo F'OCT 3765, nepekpucranauso-
BAaHHBIH M3 CHHPTOBOro pactBopa, pacrsop 100 r/am®, crexenpuroros-
JICHHBIH; TOTOBAT B NOJUSTUJASHOBOH Hocyje.

Has nepexpucraanusanuu 250 r MoaubaeHOBOKHCJIOTO aMMOHHSE
MOMEHIaIoT B cTakaH BmecTuMocTthio 1 am3, npuausaior 400 c¢M® BogHl,
Harpepalor no TeMmneparypbl (804-2)°C, pacTBOpPSIOT NpPH INepeMelH-
Banull Iajioukoi, A00aBAA0T aMMHaK JO IOSBJRHHA 3anaxa M (PUIbT-
PYIOT TOPSAYMH DAcTBOp Yeped IJOTHHE QUILTD (<CHHAT JieHTa») B
crakaH, coaepxamufi 300 cm® arunoBoro cnupra. Pacrpop oxJaxpa-
10T g0 Temneparypel (10+2)°C u pgaloT orcrositbCsi B TeuenHe 1 u.
BoinaBmive KPHCTaJJaBl OT(QHJIbTPOBBHIBAIOT uepe3 BOPOHKY DBroxHepa,
OTCcacLIBasi MATOUHBIH PacTBOD Yepes (bHJIpr cpeaHed njortHocty {«be-
Jast JeHra»).

Kpucraansl npoMbplBalOT TPH pasa STUJIOBHIM COHPTOM IIOPIUHAMH
no 30 cm®, nocJsie yero ux paBHOMEDHO paclpeiessiioT HAa JUCTe (PHIbT-
pOBa/ibiio# OyMaru, NPUKPLIB BTOPBHIM JHCTOM OyMari, M BHICYUIHBAIOT
Ha BO3ayxe B. TeueHHe 8—10 u.

CoJlb 3aKHCH Kene3a H aMMOHHS ABOHHAS CepHOKHCJIaSI (conn Mo-
pa) no I'OCT 4208, pacreop 50 r/am®: 50 r peakrusa noMelmamwT B
crakan BMecTHMocTbi0 400 cm3, mpunusawor 200 cM® pacrsopa cepHoit
Kucgotrel 1:99 wu PacTBOPAIOT HaBeCKy NpU Harpesarud. Pactsop
GUIBTPYIOT Yepe3 ABOMHON cKAaauaThiil MJIOTHBIA (bmpr («cuHss JNeH-
Ta») B KOHHYECKYIO Kon0y BMecTuMocThio 1 am?3) IIPUITHBAIOT 440 cm?®
pactBopa CepHOH KHCJOTHL 1:1, oXJaxXKaaloT 10 KOMHAaTHOH TeMiiepa-
TYPH, IPHIUBAIOT BOAY JO obbema 1 AM® ¥ repeMeiiiBaoT.

Turan ry6uarwiii no T'OCT 17746 MapKH TT-100.

Harpuil kpeMuekucanlit Meta 9-sognnii mo TY 6-09-5337.

CraHnapTHBI pacTBOp KpeMHHs: | I' KPeMHEKHCJOro HaTpHS HaMe-
miaT B cTakad BMmectuMocTtbio 400 cm®, pacrBopsior B 100 cM® Boaw,
npubasaawt 1 cMm3 _pacrBopa THAPOKCHAA HATPHA H PUABTPYIOT pac-
TBOP Yepe3 IJVIOTHHIA CKJAaAYaThiil QHIABTP («CHHHH JIeHTa») B MEpPHYIO
KoJa6y BMecTHMOcThio 1000 CM3 JOJHBAIOT BOAOH 110 MeTKH H Hepe-
MEIlUBAIOT. :

Pacreop xpausT B mosusTHieHOBOR mocyfe.



1 ¢m3 pacrBopa coxepxkut 0,0001 r kKpemuus.

s ycranoBJeHHsT MacCOBO#H KOHUEHTPAUHU KPeMHHUS aJHKBOTHYIO
yacTh pacrsopa 50 cm® nomemaior B dapdopoByrd HalIKy BMeCTH-
moctbio 200 cm?, npuauBaior 10 cm3 consHOM XKHCAOTH, NMepeMellilBa-
10T, BLIIAPHBAWT J0CyXa, NpuauBaior 10 cM3 coasiHofi KHCJAOTH #
BHOBb Bhilapusaior pocyxa. K cyxomy ocratky npuausawot 10 cMm® co-
JsH0R Kucaorsl, {00 cm® ropsidedl BOALI, NepeMeMIHBAIOT U OCTABJSIOT
B TCIJIOM MecTe IJUTH npH Temneparype 50—60°C na 40 mun pas
KoaryJuasuuu ocaika. OcaloK oTQUALTPOBLIBAIOT 4epes (UJBLTD Cpei-
Hell noTHOCTH («Oenad JeHTa») ¢ aacopOeHTOM W APOMBIBAIOT BOCEMb
pas ropguuM pacTBOPOM COJITHOH KucjaoThl I 99.

®upTp ¢ O0CalKOoM TOACYUMIHBAIOT, O30JAI0T B IJIAaTHHOBOM THTJE
U npokajauBawT B MydeapHo#l neud npu rtemneparype 1000—1100°C
B teueHye 30 MuH. Turenb oxyaxAaioT 40 KOMHATHOH TeMOepatryphl U
B3BEILIHMBAIOT. 3aTeM K OCaJKy B Turje A00aBAfIOT U3 NOJUITHICHOBGH
NUIETKU [€CATh KalleJb (PTOPUCTOBOJOPOAHON KHUCJOTH,, OAHY KaNJio
CEePHOH KHCJIOTH ¥ HATPEBAIOT A0 NpPeKpallleHHs] BhAeJeHHs] DesbiX na-
poB cepHOH KHUCJAOTHL. THresb ¢ OCTATKOM BHOBbL OPOKAJUBAKT B MY-
¢dbensvnod neun npu temneparype 1000--1100°C B teyenue 10 mun, ox-
JaxnaroT 40 KOMHATHOH TeMIepaTyphl U B3BCUINBAIOT.

MaccoBywo xoHuenrpauuw Kpemuus (7T), r/cm3, Bouucasior 1o

Gopmyire

T=(m——m1)-0,4675 (1)

V 3
rpe m— Mmacca ocajaka Ao o6paboTkH (PTOPHCTOBOAOPOAHOHN KUCJIO-
TOH, T;
m; — macca ocajka nocse o6paboTKH (PTopHUCTOBOAOPONHOHN KHC-
JOTOH, T

0,4675 — xoaduuneHT nepecuera ABYOKHCH KPEMHHMs Ha KPEeMHUIL;
V — oObemM CTaHZapTHOTO pactTROpa, B3ATHIA AJd ONpeACIeHHA
KpeMHHS, cM3,
23. IlpoBeneHue adanusa
2.3.1. HaBecky npoO6ul B COOTBETCTBHK ¢ Taba. | TOMEmamT B Ko-
Huueckyo Koaby Bmectumoctbio 100 cm3, npuausaror 30 cm® pacrtso-
pa cepHoH KucaoThl 1:3, HaKpwBaloT KOJOY YacCOBLIM CTERKJIOM MJH
BOPOHKOH M HarpeBaloT A0 PACTBOPEHHS HABECKH, MOJAACPIKHBAS Mep-
BoHaYaJbHBIH 00beM BOAOH. OAHOBPEMEHHO PACTBOPSAIOT COOTBETCT-
BYIOUIYIO HaBecKy ry64aToro THTaHa.

Ta6auma 1

MaccoBass noas kpeMuua, % - Macca naBecKu npoGH, T
Ot 0,04 mo 0,35 BRJIOU. 0,2
Ce. 0,35 » 0,5 » 0,1
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KCHJIAMMHA A0 M3Ue3HOBEHHS (pHOMETOBON OKpPACKH, IAThH KalieJdb B H3-
O6bITOK U KUNATAT 1—2 MuUH. PacTBop 0XJa)kaaioT 10 KOMHATHOH TeM-
nepaTypel, 1epeBOAsIT B MepHYIO KoJa0y BMectuMocTbio 100 cm3, mpoau-
BalOT BOACH A0 METKH H IepeMellHBaloT.

2.3.2. AnukBoTHyl0 uyacthb pactBopa 10 cm® mepenHocsiIT B MepHYIO
Kosa6y BMectumoctbio 100 cm3, mpumuBawt 30 cM® Boxwl, 10 cM?® pac-
TBOpa MOJHOIeHOBOKHCJIOrO aMMOHHUA. PacTBop BbiAepKHBAIOT B Te-
vyenne 30 mun, npuauBapT 30 cm® pacTBopa cepHoOW KucaoThl 1:3 u
nepeMellyBaT A0 MOJHOTO pacTBOpeHHs 6esoro ocanka.

K npospaunomy pacrsopy npunusaior 10 cMm?® pactBopa coan Mo-
pa, A0JHUBAIOT BOAOH A0 METKH U NEePEeMellHBAIOT.

2.3.3. OntHyeckyl IJOTHOCTL pacTBOpa HU3MepsIlOT uyepe3 5 MIEH
Npu AJWHE BOJIHBI 625 HM B KIOBETE C TOJLIMHOH (POTOMETPHPYEMOTro
crosa 50 MM npu MaccoBo# noJse kpeMmHuss medee 0,1% u 30 Mm npu
MaccoBoit fone Kpemuus Gogee 0,1%. PacTBopom cpaBheHust CAyKHT
AJUKBOTHAS YaCcTbh KOHTPOJBHOLO OMNBITA, IPUTCOTOBJACHHOrO 1o mm. 2.3.1,
2.3.2, co BCceMH HCNOJNB3YeMBIMH B aHaJil3e PeaKTHUBaAMHU.

MaccoBywo 10110 KpeMHHS pacCYUTHBAIOT 110 T'PaLyHPOBOYHOMY
rpagHuky.

2.3.4. Hocrpoenue epadyuposounoeo epagpura

B 1eBATb U3 LCCATH MCPHBIX KOAG BMectumocthio no 100 cm® or-
mepstor 0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7; 0,8; 0,9 cm® cranaaprioro pac-
TBOpa KpeMHuus, uto coorperctayer 0,00001; 0,00002; 0,60003; 0,00004;
0,00005; 0,00006; 0,00007; 0,00008; 0,00009 r KpeMmHHsI, BO BCe KOJAGH
npuaueaiot no 10 em® pacrBopa TuTaHa, noayuenoro no . 2.3.1, u na-
Jiee NpoaoaxkawT no nm. 2.3.2, 2.3.3.

PacTtBopoM cpaBHeHHst CJAYXKHT DacTBOp, B KOTOpbl He BBedeH
KpeMHuuil.

[To nmosyyeHHBIM 3HAaYeHHSM ONTHYECKOH IJIOTHOCTH PACTBOPOB H
COOTBETCTBYIOI[HUM HM MaccaM KpeMHHS CTPOST I'palyMpPOBOYHBIN rpa-

(UK.

24. O6paboTKa pe3yJbTaToB

2.4.1. MaccoByio aoJio kpemuust (X) B mpomeHTax BLIYHCASIOT NO
dopmyae

X=—-"_.100, (2)

my

rle /m — Macca KpeMHHsA B pacTBope npolbl, HaliieHHAsd MO TPaayH-
poBOYHOMY rpadHuky, r;
m; — macca npobul B aJ1HKBOTHOH HacTH pacrBopa, T.
2.4.2. PacxoXaeHHsl pe3yJbTaTOB He JOJIKHBI MpPeBLILATL 3Haue-
HHH, YKA3aHHBIX B 1aba. 2. -

6—404 | | " 07



4 4 WL KA L

AGcoioTHOe AollycKAdeMOe pacxoXmeHHe, %
Maccosast pons kpemuus, % pe3yJbTATOB NapanjeldbHBIX PEe3yJALTATOB
onpenpeleHnii aHaJH3a
Or 0,040 mo 0,100 BxJaMOUY, 0,015 0,020
Cs. 0,10 » 0,25 » 0,02 0,03
» 0,25 » 0,00 » 0,03 0,04

3. ATOMHO-ABCOPBULUOHHBIA METOJ, ONPEAEJEHUS KPEMHUSA

3.1. CymHocTb MeTOJAA

MeTtoa ocHOBaH Ha pacTBOPeHHH NpoObl B cOJsIHON U 6OPOPTOPH-
CTOBOJOPOAHOH KHCJAOTAX U H3MepPEeHHH aTOMHOH abcopOuuHu KpeMHHA
IpU JJHHE BOJHBLL 25]1,6 HM B IJaMeHH aLeTHJeH — 3aKHCbh a3oTa.

32. AnmapaTypa, pPeaKTHBH H PacTBODH

CrnexrpodoroMeTp aTOMHO-a0COPOUMUOHHBIH ¢ HCTOYHHKOM H3Jyue-
HUSL IJIT KPeMHUS.

Augerunen no F'OCT 5457.

3akucp a3ora MeAHIMHCKas.

Kucnota consnas no [OCT 3118 maornocteio 1,19 r/em® u pacTBo-
per2:1,1:1u 1:99.

KHCJIOTa asorHasi no 'OCT 4461 nusorHoctslo 1,35—1,40 rfem®.

- Kucnora cepras no F'OCT 4204 naornocteio 1,84 r/ems3,

Kucaora 6opuas no I'OCT 9656.

‘Kucaora dropucrosogoponnas no F'OCT 10484.

Kucsnora GopodropucroBogoponHas: K 280 cm® ¢pTopHCTOBOLOPOA-
HOH KHcaotTel npu Temmeparype (10+2)°C po6aBiasioT HOPIHAMH
130 r GopHOH KHMCJOTH U NepeMelIHBalOT. PacTBOP rOTOBST W XPaHSAT
B NMOJHU3THJEHOBOH MOCy/e.

Turan ry6uarsiit no 'OCT 17746 mapku TI-100,

Harpuit kpeMmHekucanil mera 9-soansil no TY 6-09-5337.

CraHzapTHble pacTBOPH KPEMHHS

Pacreop A: 10,112 r KpeMHEKHCJAOI0 HATPHS PACTBOPAIOT BO (TO-
ponjacrooM crakaHe B 100 cm® BOABl mpH yMepeHHOM HarpeBaHHUH,
pacTBOp MepeBOAAT B MepHYW0 KoJa6y BMectumocthio 200 cm3, nosoasar
BOJAOH 4O METKHM H IepeMelIuBaOT. PacTBop XPaHAT B NOJHITHUJIEHO-
BOH NOCYJC.

1 cm® pactBOpa copep:xkur npumepHo 0,005 r KpemHHus.

MaccoByo KonueHTpanuio kpemuus (T ) r/cm® B cTaHAApPTHOM pac-
TBOpE A yCTaHaBJHMBAKT IPAaBUMETPHUYCCKHM METOIO0M.

AnvkBOoTHYIO yacTh pacrBopa A, paBHyio 5 cm®, moMemamnT B ¢ap-
(popoByIO HallKy, gobasaswt 10 o3 COJITHOH KHCJOTHI, IepeMeliuBa-
10T, BHIIAPHBAIOT J0CYyXa, K ocTaTky nobamisior 10 cM?® conanoil kuc-
JIOTHL ¥ BTOPHYHO BBHIMapuBaloT Aocyxa. K cyXxoMy octaTky mpHJIHBAIOT
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TABASIOT CTOATb B TeMJIOM MecTe IIUTH Ha 40 MHH AJAA KOaryasuuu
ocanka. OcaiokK oThHUABTPORLIBAIOT uepe3 (PHALTP cpeAHedl IJIOTHOCTH
(«Cenas jeHTa») ¢ aAcopOeHTOM H NPOMBIBAIOT €r0 BOCEMb pa3 ropg-
YUM pacTBOpoM codsHo#i Kucaoru 1:99. [Jasbuefiiine onepaiuu npo-
BOAAT Nio 1. 2.2

Pacreop bB: 5 ¢M3 pacrsopa A oTMepsiioT B MepHY0 XK0a6y BMeCTH-
moctpio 100 cm3, noawBaloT BOJOH A0 METKH M nepeMenimsaior. Pac-
TBOP TOTOBAT nepes ynorpebieHueM.

I cm® pactsopa b coaepxur npumepuo 0,00025 r Kpemuus.

3.3. [lpoBepenue ananusa

3.3.1. Haecky npobel maccoit 0,5 r nomeinamwT BO $GTOPONIACTO-
Bhlii crakan BMecTHMocTbio 100 cm®, mpuausator 20 cm® pacrsopa co-
JSAHOH KueaoTH 2: 1, 1 cM® GopodropHCTOBOAOPOAHOH KHCJIOTLL. 3a-
KPLIBAIOT CTAKAH KPLILKOH U BeJyT paCTBOPEHHE NMPH KOMHATHOH TeM-
neparype (pacTBopeHue NPOUCXOAUT B TeueHHe 3—8 4, B 3aBHCHUMO-
CTH OT cocraBa cnnasa). [locse pactBopeHus: npobu xo6aBasgioT 5cem3
a30THOH KucJaoTH, 10 cM® 60podTOPHCTOBOAOPOAHOH KHCIOTH H OCTaB-
JaT crosath Ha 20 mMuH. IlepeBoaaT pacrBop B MepHyW Ko.g0y BMmec-
TaMocTbio 100 cm3, moauBarOT BOAOH A0 METKH, MepeMeIlHBAIOT H Ne-
peHocAT B TOT cTakKaH, B KOTOPOM IPOBOIHJIH PacTBOPCHHE.

3.3.2. PacTBopbl KOHTPOJNBLHOTO ONbiTa rOTOBAT 1o . 3.3.1.

3.3.3. Ilocrpoenue epadyuposouroeo epagura

B cemp ¢roponnacToBbIX CTaKaHOB BMecTuMocThio 1o 100 cm3® mo-
Mmemarr no 0,5 r ry6uartoro THTaHa, B IATh U3 HHX oTMepsioT 2,0; 4,0;
6,0, 80; 10,0 cmM® crammaprHOro pacrtBopa D, UTO COOTBETCTBYET
0,0005; 0,001; 0,0015; 0,002; 0,0025 r KpemHHUs, U MPOBOAAT PACTBO-
peHxe corjacuo m. 3.3.1.

3.3.4. PactBop mpo6H, pacTBOPH KOHTPOJBHOTO ONHTA H [ACTBOPH
AJig MOCTPOEHHs TPAAyHPOBOUHOTO rpadrKa pacnblIgior B naaMs alle-
THJIEH — 3aKHUCb 230Ta (BOCCTAHOBUTEAbHOE) H W3MEPSIOT ATOMHYIO al-
copbUHI0 KPeMHUS NPH AJMHE BOJHL 251,6 HM.

I[To mosyueHHBIM 3HAUYEHUSM aTOMHOW aGCOPOLUM U COOTBEICTBYIO-
UM HM MacCCOBBIM KOHUCHTPAUUAM KPEeMHHH CTPOAT TPaAyHPOBOYHBIH
rpauk B. KOOpAMHaTax «3HaueHHe aTOMHOIO MOTJOHIEHHsS — Macco-
Basg KOHUCHTpaUHUs KPeMHUA, T/cM3s.

MaccoByo KOHUEHTPanUIo KPeMHHsi B PAcTBOPax NpoGbl H PACTBO-
pax KOHTPOJIbHOTO OHBITA ONPEACJ]sIOT 110 TPAAYHPOBOUHOMY I'padHKY.

3.4 O6pafGoTKa pe3yJabTaTOB

3.4.1. Maccosyw aoaio Kpemuus (X|) B NpoLeHTaXx BHIYHCJASIOT N0
hopmyie

~
X = L=t V. g9 (3)

m

rae C;— MaccoBasi KOHUEHTPallHsl KPeMHHS B pactBope npodwl, Hali-
AEHHast N0 rpalyHpoBOYHOMY rpaduky, r/cms:
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Cp — maccoBast KOHUEHTPALUsA KPEMHHA B PACTBOPE KOHTPOJIbHO-
ro ONbiTa, HalileHHasi IO TPAAYHPOBOUHOMY rpaduky, r/cm?;

V — obbeM pacTtBopa npobhl, cmd;

M — Macca HaBecKH B pacTBope npoomi, T.

3.4.2. PacxoX/eHUs pe3yJbTaTOB He HOJI2KHbl IpeBbIHIATL 3Haue-
Hui, yKasaHHbIX B Taba. 3.

Ta6auiwa 3
AbcoaioTHOE JAONYCKaeMoe pacxoxjienue, %
MaccoBasn aoas kpemuus, % pPesyJMbTATOR HapajiedbHbIX pe3yabTaTOB
onpefaeneHHi aHanusa
Ot 0,10 mo 0,25 BKJawu. 0,02 0,03
Ce. 0,25 » 0,50 » 0,04 3:05
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. PASPABOTAH H BHECEH Munucrepcrsom asuauuomon npo-
moitriesHoctn CCCP

PASPABOTHHKH

B. I'. laBbinos, 1-p Texd. HayK; B. A. MolIKHH, KaHA. TeXH. HaVK;
. U. ®puaman, kauj. texH. Hayk; JI. A. Tenaxkosa; M. H. T'op-
JoBa, Kaua. xuM. Hayk; JI. B. Anronenko; O. JI. Ckopckas, kaun.
XHM. HayK

. YTBEP)KIEH U BBEJAEH B I EWCTBHE IlocraHoBiecHuem
Focynapcreennoro xomurera CCCP no ynpasaennio xavecTBom
NpoAyKHUKM U cTaHpapram ot 5.05.91 Ne 625

. BBAMEH IOCT 19863.6—80
. MlepuoanYHOCTL NPOBEPKH — O JIieT

. CCbBITIOYHBIE HOPMATHUBHO-TEXHUYECKHE JOKYMEH-
Thbl

O6ozHauenue HTI,

Ha KOTODBIl AaHa CCLLTKA HoMmep nynkra
TOCT 311877 22: 32
I'oCTt 3760—79 2.2
TOCT 3765—78 2.2
I'OCT 4204—77 22 3.2
FOCT 4208—72 22
TOCT 4328 -77 2.2
T'OCT 446177 3.2
T'OCT b5456—79 2.2
TOCT 5457—175 3.2
I'OCT 9656—75 3.2
TOCT 17746—79 22: 3.2
I'OCT 18300—87 22
I'OCT 25086—87 1.1
TY 6-09-1678—86 2.2
TY 6-09-5337—87 22, 32
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