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MNpeaucnoeune

1 MOOANOTOBNEH OTEPETHM SEUMOHEDHERM OGWLECTRSH « ¥ DANBCKWA ANEKTDOOHEIA WHCTHTY T (OAC
o ¥ pAnNANekTpoadis ) Ha oCHOBE CODCTEEHHOMD AyTeHTHYHOMD NepeB0da Ha PyockkiA Adwlk cTasgapTa,
YEASAHHOTS B MyHETE 4.

2 BHECEH TexHuyeckun ECMATETOM No cTaKgapTHaauun TE 109 «3nekTpogHan npogyklnas

3 ¥YTBEP#IOEH W BBEJEH B JENCTBWE Npukasom PegepansHore AreHTcTEa No TEXHHYSCKOMY
peErynMposaHAe U smetTponoru oT 03 mapta 2014 r. Ne 62-cT.

4 HacToAWMA CTaHgapT HOEHTHYEH MEmOyHapoaHorMy cTadgapTy WMCD 1442002005 «MaTeprank
YIMEQOOHEE ONR NPOWM3aBaacTea aniomuiva. ODossHedHble aH0dsl W DACOHHBIE YINEPOOHLIE WILEnWA.
OnpedeneHde TEMNEDaTYPHOTS KOIMEMHLKWEHTA NEHEAHOMS pacwkpernas (15014420:2005 «Carbonaceous
materials used in the production of aluminium - Prebaked anodes and shaped carbon products -
Datarmination of the coefficient of inear thermal expansions, 1DT)

MpK NpAMEHeEHdE HACTOAWEND CTAHOJARTA  PeKOMEMOYETCA  HCNONLIOEATE BMECTO  CObIMOYMEX
MEHOYHAPOOHLIY CTAHAAPTOR COOTEETCTEYIOWME WM HAUWMOHANEHLIE CTAHGaDTel Poccuicrol Tegepaums,
CREOEHWA O KOTODEX NPUBEIE HEl B ONCMHATENLHOM NDANOREeHAE 04

5 BBEAEH BMNEPBLIE

Mpasuna npuMeNeRus HACMAaRWEs cmandapma yomanoaness: ¢ FOCT P 1.0—=2012 {pazden 8).
MichopMayus of UIMaHeHUAY K HaomasueMy cmandapmy NySnuxyamcs @ cxesod o (o CocmoaHLK Ha
1 AHeapn mexyweso 20da) UNMPODMISYUOHWOM VKalamena « HauuoHambbbie cmandapmels. 8 oULUaNb-
MBI MEKCM UaMeHaHUD U NONPaEcK — & SXeMECAYROM  UNDODMALUCHHOM YXazameane «HauuonansHee
cmandapmers. B coyYae MEpecMompDa (ZamMensl) WY OMMEHE HECMOAWESS0 cMandapma coomesmam-
ayiowes yeedomiarue Bydem onybnukoeano & Bnuxaiien auimycke UNEopMaLLoHHoa0 yiadamens «Ha-
LuoHanstele cmatddapme:. Coomeemomayowan uihopmanus, yeedoMnenue U mescMsl DajMeianmes
MAKKE 8 UHopMaLUuoNHDD cuciemMe oflless NoNLICEAHUR — Ha oghuyuansyol calme Pedepanenoss
ASEMMCINEA 0 MEXHUSECKOM Y (2 JNUDTEaRuo U Memponoeuy & cemu Mumepwam [gostru)

& CradgapruHdiopn, 2014

HacToRlwwi cTaHaapT He MoMeT GeiTe BOCNPOMIBEOEH, TMDAMMWPOBAH W DACNpoOCTDaHed B KadecThe
oMUManNEHOMD WagaHUA Gea pajpeweHUA PenepankHorD areHTCTEBE N0 TENHWYSCKOMY DEryMApODAHIAGD W
METDOMOMN
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BeegeHue

HacToRWKWA  CcTaHaapT NOoGroTOBRNEH Ha OCHOBE ayTeHTHMYHOMD NepER0da  Ha  DYCCOKMA  Ranlk
MexgyHapoororo ctaddgapta WMCO 14420:2005 cMareprane yrnepogHee ANA NPOMIBOSCTES AMOMAHKA.
OSoweHHEE auode 4 PacoHHBIE yINepoddee KWagensa. OnpegenceHye TeMnepaTypHoro koadsbruMenTa
MNWHERAHOND paclukpeddan (15014420:2005 Carbonaceous materials used in the production of aluminium —
Frebaked anodes and shaped carbon products — Determination of the coefficient of inear thermal
EXpANSION], KOTOPREA ©ORN  pazpadoTad  TexHdYeckdM  somuTeToM ISOTC 226 «Matepwansl ana
NPOWIBCOCTES NEPRHYHOMD AMOMAHKRR .

YeasaumHbld | MEXOYHApOaHLI  cTAaMgapT  co3agaw  Wa  ocHoBe  cTadgapra  DING 51909:1584,
pasapaSoTadHoro KomMuTeTor NMP 281 «Metoasl WoneTadnd yrnepoda W rpaddtas 8 DIN (TepamaHckii
WMHCTHTYT CTAHZapToR, Bepnie).
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HAUMOHANBHBA CTAHOAPT POCCHMHWCKOW ®EOEPALMWM

MATEPWANEI ¥IMEPOOHBIE
ONA NPOWIBOOCTEA ANKMWHWA
OboxKeHHLIE aHoOL! W PACOHHLIE YINEPOOHLIE H3OeNKA.
OnpegensHie TeMnepatypHoro koaddpuMyMeHTa
NAHEAHOre paclMpeHMa

Carbonaceous materials used in the production of aluminium -
Prebaked anodas and shaped carbon products - Determination
of the coeflicient of insar thermal expansion

Dara eeegeHur — 2015—07—01

1 ObnacTe NnpUMeHeHHA

HacToRwWwWA CcTanfapT yoTAHABNWBAET MEeTod onpeeneHdA  TemnepaTypHoro  kosdhdbuuneHTa
NAHERHOND  paAClIMpeHna YIMePOOHLIX WNKW rpaduTApORaHHEE MATeDHManose (TEepOwIE MaTepHans) ons
NPOWIBCOCTES ANKMUHKE Npd Temnepatype o 20 "C go 300 °C. CrasgapT npumMeHrm K oDosoHeHHbLM
AH00AM W DACOHHEIM YIIEDOOHEIM HIDEMMAM.

2 HopMmaTHBHbIE CCbINKK

B HACTOALWEM CTAHOAPTE MCRONLA0BAHLI HOPMATHEHBIE CCbINKK Ha CNeLYHCLWLME CTAHAARTRI

WO 1338512011 TexHu4eckke TpebOBaHWA K FEeOMeTpHYecKdM napameTpas nponyedda (GRS
Mpubopel ONA  AHHERHEX W YIMOBEX dH3MepeHdid. YacTe 1. Wradwredudpeyng.  TpoesTHele W
METRONOTMYECEWe xapakTepucTiin (150 13385-1:2011, Technical reguirements for geometric parameters of
products {GPS). Instruments for linear and angular measurements. Part 1. Calipers. Design and metralogical
characteristics)

MO 3611:2090 TexHuHeckke TpeGoBaHWA K TEOMETPWHecKMM napaMeTpas npogyedpn (GPS).
MpuBopel GNA NHHEAHEX W YIIOoBL WakepeHdd. MAKposeTDel ONA HADYMHEX WIMEDeEHWMA. [TDoeKTHEE W
METRONCTMHECEWME RaDaKTEPHUCTIARN

(150 3611:2010, Technical requirements for geometric parameters of products (GPS). Instruments for
linear and angular measurements: Micrometers for outdoor measurements. Design and metrological
characteristics).

DIN 13331992 Mpencragnedde YACnoBkix daddes (DIN 133321982, Review these results or try 1o
change your search query).

3 TepMHUHLI M ONpegeneHuA

B HacToAwes CTaHOANTE NEMMEHERE! CREOYIOLIME TEPMAHEL G COOTEATCTBYIOWLMMK ONPETEneHHAMA!
3.1 TeMnepaTypHeEKR E0aDdMUMENT NUHeAHors paclwkpesda (linear thermal expansion coefficient)

@A) 1 OTHOCHTENEHOE WIMEHBHWE ONMHE 06DaIua NoK MIMEHEHME B0 TEMNERAaTYPkl HA O0WH MpAaayc.

Mpumeyan e — TeMmepamypHel Roadggbuyuesm TURSGHOR0 DACIIUDEHUA PACCHLMBESRNT N0 hopMyns

il
) == —. (1)
i dd :

ade () - memnspamypel soshiLeHTT NUNEIRO020 PACIHDENLR

{ _ diuwa chpazya npu masnapamyps F
dl

— - WAMBHEHLE DNUHE! © FeEnNUYeHRUTEM MEMmaiaimypbl.

Hapanue odHUuManeHoe
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3.2 CpeOHWiA TEMNEepaTypHERA  KoXDOWUUHeHT NWHERHorS pacwuwpeHda  [average linear thermal
expansion coefficient) a9 .% ) Cpeownid TemnepaTypHolit KOSHOHALKEHT NAHERHOM PACLIMDEHWA,
HIMEDEHHEIA B 3a0aHHOM OMANAICHE TEMNEPATYR.

Mpuwmeyanue — Cpadiul MeMnEepamypHLl Kosbhuyuesm MUARSHEHDS0 PaclUUPEHUR DECCHUMIEEE0m no
hpaeenEa
Il =i I Al
af @ 3 )j=— = =—. (2
I 8 -8 I A3

.I.i.:g = 1€‘: - :g |‘3,|
A=l -1, )

2de H - HEvanLHER MeMrepamyPE ORDYXE0WEDH cpede,”C;
:9_, — KOHEYHAR MEMnepamypa vazpeas, G

iy — OnuHE AGREILE AU MEMREpamyne &, L

Iy - dnuwa ofipasua npo MeMnepamype & . .

4 CywHocTe MeToaa

CpegHdid  TEMNEpaTypHbld  KOPHUHMERT NUHEAHOMD  PACLWUWDEHWR ONPEJensioT ©  NOMOLLbRY
ounaTtoMeTpa ¢ Tenkarensn. COpaley HAXOOWTCA B OBp&ATENe, WIOTORNSHHOM M3 MATEDWANSGE C HKIKKM
EoadHUnEHTOM TENNOBOMD pacluMpeHks (Takone kak nuuTrnac). Ero HarpepaoT B Nedr, a H3MEeHsHne
OfKHE, MNEQEJABAEMOE HA MEXAHWUYECKYIO, ONTHHEeCKYID WNH MEKTDOHHYI0 WIMEDUTENEHYIC CUCTEMY BHE
neuqi, ongegenanT NyTesM PErMCTRALM- NepeMEeweHHA ToNKaTena.

Cpeaddil TeMneparypHbil K0P PEyWMEHT AMHEAHOM  pPacliWpEHKe  DACCYATRIBAKNT Ha OCHOBE
HIMEHEHWMA HIMEPREMOR ONdHL, WCXOOHON ONMHE W AIMEHEHWA TeMNepaTypsl o0Bpalua © yYeTOoM
paclmperna fgepsatens ofpazua v tonkartend. Ecnu se ykazado weoe, onpegenedde ecaddmumedTa
TENMORBOMD DACWMPEHA NPOBOAAT B AMANAIOHE MEROY HIEKHHM NDEOenos TeMNepaTypHorg MHTepeana ot
20 *C (Te. NpH KOMHATHOW TEMNepaType] W DepXHAM NPeJenoM TeMNepaTypHors WHTepeEana oo
TemMOepaType He Sones 300 °C.

5 AnnapaTypa

51 OunatoMeTp © QepsaTtenel ofpaiua 4 TOMEaTenes, HanpdMep H3 nuuTImaca, a Takke o
MERAHHIECKHM, ONTHYECKHM WNK WNEKTEOMHEIM YCTRORCTROM WAMEDEHKA ONWHEL [(C NOMpeWwHocTee £ 0.5
sKM ) 0NA TesanepaTyp seiwe 300 "C B pakyyme dNK 8 agWHMTHOA rasceol cpene;

5.2 Medve, cnocoblas NoLOepKHUEaTE MOCTORKHYIO TEMISQATYRY C NOMeWwHoCTRS £ 0.5 % no poei
onvHe obpasya,

5.3 YoTpolcTeo gnA waMepeHnA TEMNepartypel 0N onpedensHra cpeddel TesmnepaTypesl ofpaaua o
NOTPEWHOCT D KamepeHus £ 0.5 %,

.4 KanvbposouHee 0Gpasusl, KWIrcTOBRNEHHEIE M3 MATEPHANCE C YCTAHOBNEHHEM KoaddruneHToM
TENNOBOMD PACWMDEHHA B OA3aNasoHE WAIMEDAEMOND Martepdana o Tol we reometpdd. RosddwuwedT
TENNOBOMD PACWHpeHHA KanubpoposHex oBpasyos gomied ObiTe YOTAHOBNEH 32PEHEES WATOGTOBMTEIEM
HIMEDHTENEHOM 0S0PYACEIHMA MNK NDHIHAHHOR MOBEPOYHOR CRTaHnaaLMe.

6 OBpazubl

MoToRAT ohpaIub WANWHODMHECcEDd |WNK nprasaTiLseckol opMel. JUasMeTp uWnyvHapa |Wne anuHa
GOKOBON TRaHE NPWUassl GONKHE SbiTe, N0 KpaAHER Mepe, paBHsLl JEYEDATHOMY OWAMETRY camorg Bonewons
ANEMEHTA CTOYETYDE MCCNEAYEMOrD MaTepHUana (HanpHMep, MakcHMANEHOrD PAIMEDa IBRHA), HO HE MEHed
4 san (0SbidHo o7 30 go 50 mm). Onuda obpaidoe 0onwHa OeiTe HE MeHEe 25 MM, NEegnoYTETensHo oT S0
wird 00 120 s,
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Boce nopepxHoCT OOpaiucE O0MsEHbl OkTe  Mexadrqeckl obpaboTansl Ha  TOKAPHOM  WNK
WNWEORANEHOM CTAHKE, YTODLI MM KOHTAKTE ¢ TONKATENEM OTKNOHEHWE OT NNOCKONapanneneHocTH Beno
He Bones des 0,2 M.

B cepegdue ONHHHCH CTODOME OORa3ILa MOEHO NPOCEEDNHTE OTBEPCTHE MyGHHOR He Medes 1w,
YTobb! YIEPHHEATE COSOMHEHHE TEPMONAPDEI.

CHAMEKT JeAcTEyoWwHe B obpaiue HanprRxeHyda NyTesm oTHWra npy TeMnepatype 1 000 *C 8 cpene,
HE COOeDHaLLe KMenopana.

7 MeToguka npoBefeHWA MCNLITaHMWA

7.1 KanwBpoeka

HanubpyoT QUNaToOMEeTD B COOTEETCTERK C N.7.2, MCNone3ya KanubpopoHHLe obpaiyk.

7.2 MamepeHrne

HMamepaioT gnnsy obpasua |, npd Temnepatype 9 .

MosewawT ofpaey ANA WCTLTaHKMe B OMNaTomMeTp. cnead 3a Tes, YT00w Kpaa ofpasua NNoTHO
CONPUKACANKEE C TONKATENEM.

BCTapnAKT coeqMHEHWE TERMONADGI B OTRERCTHE Ha BOKOBON NOBEDNHOCTH 0Gpaaua.

MamepawT dorofHyio Anuey f; #CheTyemorc ofpasya sa HUEHeM npegene  TemneparypHoro

wHTEpBana o

Ecnd  nNNockocTy  TONKATend, conpueacailuecs © TOPUeBLIMA - NCBEPEHOCTAMK, HE  MMeoT
CeHEpULSECKOR UMK KOHMYECKOd DoDMEl, WCNOMNBIYOT COBOMHWUTENBHEIE BCTABKM, YTo0bI COANATE TOHEYHEIRA
KOMTAKT C TOPLUEELIMA NOBEPEHOCTAMK 0Bpaaua.

B Hadane WiMepeHdA YCTAHABNWERIOT MAMEPUTENEHMYIO CHCTEMY HA HYNb, HACTPAWMBARA HYNEBYID TOURY
annapaTtypel NWG0 OTMEYas e Ha NedTe CcAMONMCUa Wne  Ha poTodyBcTeMTeneHol Bymare. [pw
NEMMEHEHAKM OBOAHLIX JWMATOMETPOR © OBYMA NEepnedgueynapHs DerMcTPEpYeMbIA  NEDe MEaLLE HHARK
TOMKATENA Takke O0N4Ha GeiTe ONpedeneda W 3andcada nepefadsa  pPerHcTpUMpyemMbls oCel  Ka
OANATOMETRE.

Depsatens 0bpaiya ¢ 0BpaIuos YCTAMABMHWBANT B Neds (KOTODYI0 MOXHG NPEOEARKTENLHG HATDETE ).

Harpeeawt ofpazusl go BepxHerc nNpegena TeMnepaTypHore wHTepeana &, . 3atem WamepsalT W

PErUCTRHARYIOT On9EyY 0Spaausa i,
Ecny BepxHWiA Npeaen TemnepaTypHoro mutepsana %, swwe 300 °"C, npegoTepawalnT okvcneHte

obpasya, HenonNsIVA MOGEOEAMLMA JAWWTHLIR [33 KWW BRIy,

8 Pacuyer pe3ynsTaToB

PaccynTeiganT CpeqHiE TeMnepaTypHuiid roadhMUMeNT NHHSAHOTS paclldpervA no opyne

‘II'\._! rd
ﬁ'{L'::‘,,.‘Q,):i.-—'zil Al - a, i Al _
1247 g -8 0 A8 [, Ag

(3)

T o L= il
e & - Hadanesas TeMNEpaTypa oKpYMAIWER cpasl, “C;
. — noMedHan Temnepatypa warpesa, “C

Iy = onuKa oGpasua Npy TeMnepatype 3, MM,
iz = ONHHA 0GpasLA NP TEMNEpaTYRE o 2, MM,
&, — CPEOHWA TEMMepaTypHel Ko3MOOULWERT NWHERHOMND paclidpedya gepxarena obpasya u

TONKATENA ONA pPacCMaTpUBEMOrD JuanaloHa Temnapatyp, 1k
CEpYTIIAKT 00 NoCegHed 3HaYUMoR Lsdipiel NOCNe 3anaTol B cooTEeToTEMY © DIN 1333,

9 MNpoTokon KCNLITAHKMA

MpoToKoN KCNBITAHKA JOMEEH BEMNHOYaTE CREOYIOWYKD KR ODMaELMI0.
a) Tin ¥ mapkwpoeky obpaiyoe;

b} cCRNKy Ha OaMMelR CTAHOADT,

C) npegeapHdTensHyw obpaboTky obpaadon, ecnn TpebyeTCA,
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d} konueecTee obpailyoe;

) TEMNEPaTYDHBIA OWanasoH HIMapEHMA,

fl cpeOHHA TEMNEPATYPHEIA KOMDDUUKMEHT NHMHERHCMD DACUMpPEHWA B eidHMdax 10-6 = K-1,
CRDYTIEHHEIE C TOHHOCTR 00 0,1 = 10=6 = K=1, MHOWaUOyaneHee JHa49eHHA, COeqHEs IHaHaHne,

g} COrNacoBalHbe YCNOBWA, OTHROHAKLMECA OT JaHHOr MEsOyHAPoOHOMS CTaHAapTa;

h} gaTy NPoBEOeEHEs WCMETaHNA.

10 Mpeun3INOHHOCTE

MpEUMIHOHHOCTE JAHHOMD MEeTo0a, paccHMTadHas B cooTeeTcTEMM © ASTM EB91. umeeT cnegyiowme
NoKAIATENK:

MoETopAEKMoCTs. F= 001 MMk

BocnponasonumocTe: 7 = 017 mMen/tE
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Mpunowenwe OA
(cnpaBoYyHoa)

CeefeHWA O COOTBETCTEWM CCbINOYHBIX MeXAYHAPOOHbIX CTaHOaApPTOB
HauwoHanbHbLIM cTaHpgapTam Poccunckon Penepaumu

Tabnwua OA1

CEoasaqeHnE CrenexsL DEO3HEYEHHE W HARMEROBAHAE CODTBETCTBYRILLED
CEBINOHHOT COOTEETCTEMA HELMOHENEHOND CTAHOARTE
MBI HE POOHO
CTaHsapTa

MCO 1338512011

MCO 38112010

[DIN 1333, 1002

3

0

HAXOOWMTCR

COOTBETCIBYOWAR  HALMOHANEHER CTEHOEpT  OICYTCIEYET. 0 80 yIBSp#OSHAR  PesoMEHdyeTcH
MCNOMs30EETE  NEPEB00 HE  PYCCKAA Rk QEHHOM  MEEdyHapoOoHee  cradgapra. [MNepeeog gSHHO
MEHOYHAPOOHOD  CTEHSApTE
pEIMAMEHTOR ¥ CTRHOSpTOR.

DepepansHonM  WHGODMAUWOHHDM  DOHZE  TEXHUHECKMX
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butaunorpadgun
[1] DIN 863-1 Bepudyeauna reosMeTpr4deckds napamMeTpolR. MUKpOMETpRl C0  CEOGOH

CTAMOAPTHOID WCNONHeHnA. YacTe 1. CTaHZapTHsle MEKPOMETDE: OnA
HEDYHHED HIMEPEHAR, NOHATIAA, TReG0BAHMA, HCTRITAHWA

[2] DIN 1319-3 ClcHoRHBIE NOMATHE B seTponoran. YacTe 3. OusHka npe Masiepesdm
OOHOH HIMEDAEMON BENWYHHEL, NOMPEWHOCTH KaMEDEHKA

[3] DN 510451 Cinpegengdie TENNOBOMD paclidpeHna Teepdsix Ten. Yacte 1. OcHoBHEE
npaexna

[4] DIM 51045-2 COnpedene i HIMEHEHWA ONdME TEEpOBIX  Ten NP HArpesaHds,
WCNBITAHWE BOCMNAMEHREMBIX TOHECHEPAMWHECEHX MaTepranos

[5] DN 51045-3 Cnpenengdie  HIKMeHeHUA  ONHHE TEepablx  TEen NP HAMPESaHdM,
HCNEITAHWE HEBOCNNAMEHAEMEIX TOHKOKEDAMHYECKIXE MaTEDHancs

[E] DN 5104 5-4 CNpefenedie  HIMeHeHWs  ONMHL TEEpObX  Ten NPl Harpesadds,
HMCNBITAHWE BOCANAMEHREMBIX O08RIHHEIX KEDAMAYECKWE MaTERHANDE

[7] DIM 510455 Cnpegengyie HIMeHeHWA ONdME TEEpOBIX  Ten NP HArpesasHds;

HMENEITAHWE HEBOCNNAMEHAEMEN ODBIMHBIX KEDaMPASECHAX MaTEpUanon
[8] DIM 519091998 HMeneiTandme YIMEPOLCOOE DALMY MarTepHanos. OnpegenaHue
KOPDULMEHTS TENNOBOND NAHERHOM paclukperds. Teepose MaTeprans
[9] ASTM C372 CTaH0apTHeIA  METoq WCMTAHMA  TeNNoBOrD  MMHERHOND  paclivpeHus
BOCNMaMeHAeMEX fapiopodaaHCOBRIX HIGENHE METOO0M QUNaTOMETDHI
(nepeyTeepxaeH 8 1970 1)

[10] ASTM E&S1 CTangapTHan NpakThea NpoBegeqHds MexnalbopaTopHoro WocnedoBaHWa
ANA ONQefeneHEA NPEUBIM0HHCCTA METOOa HoTLITAH MR

[11] Kehlrausch F., Praktische Physik, Stuttgart 1968, Vol 1. pp. 316 to 318, Chapter 4.3.2
aWarmeausdehnung s

[12] Metz, A, A new all-purpose dilatometer according to Bollenrath (in German), ATM
JEMETRETcR T2

[13] Thomann, P, Investigations with a dilatometer in the field of ceramic raw matenals and
materials {in German), Ber. di. Keram. Ges. 46 {1969), pp. 583 o 586

[14] Thomann, P, Precision of dilatometric investigations and their significance in ceramic

laboratories {in German), Ber. dt. Keram. Ges_ 47 [(1870), pp. T&9 10 773
[15] ©Oto, J. and The thermal Expansion of Quartz Glass in the Temperature Range O to
Thomas, W, 1060°C {in German}, Z. f. Phys. 175 (1983), pp. 334 to 337
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¥OK 621.3.035 OKC 7110010 Mg ORI 18 1000
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