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MpeancnoBsue

1 NOArOTOBJIEH OTKPbITEIM aKLUMOHEPHBIM OOLLECTBOM «YpPanbCKUit 9NEKTPOAHbIA MHCTUTYT» (OAO
«YpananekTpoanH») Ha OCHOBE COOCTBEHHOr0 ayTeHTMYHOrO MEPEeBOAAa HA PYCCKUI S3blK CcTangapTta,
YKa3aHHOro B NyHKTE 4.

2 BHECEH TexHuyeckum KoMmMTeTOM Nno ctaHgaptusauumn TK 109 «3nekTtpoaHas npoaykums»

3 YTBEP)XOEH M BBEJEH B JEVCTBWE Mpukasom degepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuto n metponorumn ot 03 mapta 2014 r. Ne 62-cT.

4 Hacroawmn crtaHgapT MAEHTUYEH MexxgyHapogHomy ctaHgapty NCO 14420:2005 «Martepuansl
yrnepoaHble Ans NPOWU3BOACTBa anmoMUHUA. OBOMNOKEHHbIE aHOAbI U (DACOHHbIE YIMEepOAHbIE M3Aenus.
OnpegeneHune TemMnepaTypHOro KosdyduumeHTa nMHERHoro pacumperHusy (1S014420:2005 «Carbonaceous
materials used in the production of aluminium — Prebaked anodes and shaped carbon products —
Determination of the coefficient of inear thermal expansiony, IDT)

MNpun npumeHeHUM HacToALWEero craHgapTa PeKoOMEeHAYeTCs WCMOoNb30BaTb BMECTO  CCbINOYHbIX
MEXAYHapOAHbIX CTaHO4ApPTOB COOTBETCTBYIOLUME MM HaUMOHanbHble cTaHgaptel Poccuickon degepaumu,
CBeEeHNA 0 KOTOPbIX NpuBEAEHBLI B JOMONMHUTENBHOM MPUNOXKEHUN ,ElA

5 BBEJEH BINEPBbIE

lpasuna npumeHeHuss Hacmosweeo cmaHd0apma ycmaHoeneHbl 6 TOCT P 1.0—2012 (pa3den 8).
UHpopmauusa 06 usMeHeHUsX K Hacmoswemy cmaHdapmy rnybrnukyemcs 6 exe200HOM (10 COCMOSHUIO Ha
1 aHBaps mekyuwez20 200a) UHHOPMaUUOHHOM yKalamerne «HauuoHanbHbie cmaH0apmbi», a oguyualbs-
HbIl meKkem U3MEeHEHUU U ronpasoK — 8 €XeMeCSYHOM UHOPMaUUOHHOM yKa3amene «HauuoHarnbHbie
cmaHOapmbi». B criydae nepecmompa (3aMeHbi) unu OmmMeHbi Hacmosuwieao cmaHdapma coomeemcm-
syrowee ysedomneHue 6ydem onybnukosaHo 8 bruxalem ebilycKe UHhOPpMayUOHHO20 yKkasamensa «Ha-
YuoHarnbHble cmaHO0apmbi». Coomeemcemeyiouas uHgopmayus, yeedoMiieHuUe U mekcmbi pasmewarmes
makxe 8 UHghopmayuoHHoOU cucmeme obwez0 rnosib3osaHus — Ha oguyuanbHoM catime ®edeparibHo20
aseHmemesa o MexHU4eCcKoMy peeayiuposaruro U Memposioauu e cemu ViHmepHem (gost.ru)

© CraHgaptuHdopm, 2014

Hactosiumini craHgapT He MoxeT ObiTb BOCNPOU3BEAEH, TUPAXMPOBAH U PaCMpOCTPaHEH B KayecTBe
omumansHoro usgaHus 6es paspelueHuss deaepanbHOrO areHTCTBa NO TEXHUYECKOMY PeryriMpoBaHuo U
MeTporiorumn
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BBepeHue

Hactoswmit ctaHpapT NOATOTOBNEH HA OCHOBE AayTEHTUMYHOTO MepeBoja HAa PYCCKMA  A3bIK
MexgyHapogHoro craHgapra MCO 14420:2005 «Marepuansl yrnepofHble And npou3BoAcTBa asrtoMUHUA.
OGoxoKeHHbIE aHOAbl U (DaCOHHbIE yrrepogHble uaaenus. OnpeaeneHne TemnepaTypHoro koadpduumeHTa
nuHeliHoro pacwmperunsay (1ISO14420:2005 Carbonaceous materials used in the production of aluminium —
Prebaked anodes and shaped carbon products — Determination of the coefficient of inear thermal
expansion), KOTOpell Obin paspabotaH TexHudeckum komutetom ISO/TC 226 «Matepuansl Ans
NpPON3BOACTBA NEPBUYHOIO aniOMUHUAY.

YKkasaHHbIl MEXAyHapoAHbI CTaHA4AapT co3gaH Ha ocHoBe craHgapta DIN  51909:1984,
paspaboranHoro komuteToM NMP 281 «Metoabl ucnbitanuii yrnepoga u rpadputa» B DIN (FepmaHckui
WHCTUTYT CTaHAapToB, BepnuH).
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HAUMOHANBbHBLIN CTAHOAPT POCCUNCKOWN DEOQEPALUMN

MATEPUANDbI YITNEPOOHbIE
angd NnPON3BOACTBA ANNIOMUHUA
060X KEHHbIe aHOAbI U (haCOHHbIE yrnepoaHble u3aenusa.
OnpeaeneHue TemnepaTypHoro Koadgduumenta
FINHEMHOTIO paclnpeHus

Carbonaceous materials used in the production of aluminium —
Prebaked anodes and shaped carbon products — Determination
of the coefficient of linear thermal expansion

Hara BBegeHnsa — 2015—07—01

1 ObnacTb NpuMeHeHunA

Hactoawmii cTanpapt yctaHaBnuMBaeT METOA ONpeAeneHus TemnepaTypHoro KoadduumeHTa
NIMHENHOTO PAaCLUMPEHUS YIMEPOAHbIX MMM rpaddUTUPOBAHHbLIX MaTepuanoB (TBepAble maTepuanbl) And
nNpoM3BOACTBa aniomuHua npu temneparype ot 20 °C go 300 °C. CtaHgapT npUMEHUM K OOOMOKEHHBLIM
aHoaaMm M haCOHHbLIM YrNEPOAHLIM U3AENNSM.

2 HopmaTuBHbIe CCbISIKN

B HacToALweM cTaHgapTe MCnonb30BaHbl HOPMATMBHbLIE CCbINTKM HA crneaylowme cTaHgapTbl:

MNCO 13385-1:2011 TexHudeckue tpeboBaHMsA K reomeTpudeckum napametpam npogykuum (GPS).
Mpubopbl ANA NWMHERHbIX W YroBbIX u3MepeHun. Yacte 1. LTaHreHumpkynu. TIpOekTHble u
MeTponornyeckne xapakrepuctuku (ISO 13385-1:2011, Technical requirements for geometric parameters of
products (GPS). Instruments for linear and angular measurements. Part 1. Calipers. Design and metrological
characteristics)

NCO 3611:2010 TexHuueckue TpebOBaHUS K FEeOMETpUYECKMM napametrpaMm npoaykuun (GPS).
Mpubopbl ANA NUHENHbIX U YrNOBbLIX U3MePeHUiA: MUKPOMETPbI AN HapYXXHbIX U3MepeHui. MNpoeKkTHble 1
METPOSIOrMYeCcK1ue XapakTepucTtukn

(ISO 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 1333:1992 lNpegcrasnenme ynucnosbix AaHHbiX (DIN 1333:1992, Review these results or try to
change your search query).

3 TepMuHbI N onpeaeneHus

B HacToAweM cTaHaapTe NpMMeHeHbl Cneayowme TePMUHbI C COOTBETCTBYIOLUMMM ONpeaeneHnaMu:
3.1 TemnepatypHbin KO3dhdpuumeHT nuHenHoro pacwmpeHus (linear thermal expansion coefficient)

() : OTHOCUTENBHOE M3MEHEHUE ASMHBI 06pa3La NPy U3MEHEHUN €0 TEMMEPATYPLI HA O4UH rpasyc.

[MpumedyaHue— TemnepamypHbili KO3ghbuyUeHm NUHelH020 pacliupeHus paccyumbiealom no gpopmyine

1 dl
9)==.=
al$) T (1)

20e 0{(19) — memrnepamypHbll KoaghpuUUUEeHM NTUHElHOo20 paculupeHus;

| _ dnuna obpasua npu memnepamype 3 ;

dl

—— —U3MeHeHue OnuHbI C yeenudyeHueM memepamypbl.

M3paHue ocpuumnanbHoe
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3.2 cpeagHun TemnepaTtypHbli KO3(PPUUMEHT NMHERHOro paclmpeHus (average linear thermal
expansion coefficienty «(9,,9,): CpeaHuii TemnepaTypHbi KOIMMULIMEHT NMHEHHOTO PaCLUMPEHUS,
W3MEPEHHBIN B 3aJaHHOM ANanasoHe TEMNeparyp.

lpumedyaHue— CpedHull memnepamypHbill KO3chguyueHm nuHelHo20 paculupeHuss paccyumseigaom Mo

popmynam
AS=38, -9 3)
Al=1,—1, “

~ o,
a20e 191 — HayanbHas memrepamypa okpyxaroujel cpedsbl,”C;

O,
8, - Konednas memnepamypa Hazpesa, °C;

I+ —dnuHa obpasua npu memnepamype 9 1, Mm;
Iy — dnuHa o6pasua npu memnepamype & 5, MM.

4 CywHOCTb MeToaa

CpeaHun TemnepaTypHbll  KOIMUUMEHT JIMHEWHOINOo pacluMpeHUs OnpeaensaioT ¢  NOMOLLbIO
auwnatometpa ¢ Tonkarenem. O6pasel, HaxoAuTCs B Aepxarene, M3roToBNeHHOM U3 MaTepuanos C HU3KUM
KOII(PULIMEHTOM TENMOBOIO paclumMpeHna (Takoro kak drmHrrnac). Ero Harpesalor B ne4n, a U3MEeHeHue
ANWHbI, NEpefaBaeMoe Ha MEXAHWYECKYI0, OMTUYECKYIO WUIMKN AMEKTPOHHYIO U3MEPUTENbHYI0O CUCTEMY BHE
neyu, onpeaensioT NyTeM perucTpauumn nepemMeLleHns TonkaTens.

CpegHun TemnepaTypHbii  KOS(MUUUEHT FMHENHOr0 pacCLUMPEeHUs pPaCCYMTLIBAIOT HA OCHOBE
U3MEHEHU U3MEpPAEMON ANWHbI, UCXOAHOW ANMWHbI U M3MEHeHUst Temnepatypbl obpasua ¢ y4yeTom
paclmpeHuss gepxatensa obpasua u Tonkatens. Ecnu He ykasaHo MHoe, onpezaeneHue koadpcuumeHTa
TEeNnrnoBOro pacLUMpeHusi NPOBOAST B AMaNasoHe MEXAy HWKHUM Mpeaenom TeMnepaTypHOro MHTepeana or
20 °C (T.e. Mpu KOMHATHOW TemnepaType) W BEpXHUM NpeaenoM TEeMnepaTypHOro MWHTepBana Ao
Temnepatypsl He Gonee 300 °C.

5 Annaparypa

5.1 OunatomeTrp ¢ aepxarenem obpasua u Tonkatenem, Hanpumep u3 nUHTINAca, a Takke ¢
MEXaHUYECKUM, ONTUYECKUM WUNKU SNEKTPOHHBIM YCTPOMCTBOM M3MEPEHUS ANUHbI (C norpewwHocTbio + 0,5
MKM) ans Temnepartyp sbie 300 °C B BakyymMe U1 B 3aLLUMTHON ra3oBoi cpeae;

5.2 Meyb, cnocobHas noaaepXuBaTb MOCTOSHHYIO TemnepaTtypy ¢ norpewwHoctbio + 0,5 % no Bcen
AnuHe o6pasua,

5.3 YcTpoiicTBO AN M3MEpPeHUs Temneparypbl Ans onpeaeneHus cpegHen Temnepatypbl o6pasuya ¢
NorpeLHoCTbiO uameperns £ 0,5 %,

5.4 KanubpoBo4Hble 00pa3Lbl, W3rOTOBMIEHHEIE U3 MaTepuanoB C YCTAHOBMEHHLIM KO3(hhULUEHTOM
TENMOBOr0 pacLLUPEHWs B Auana3oHe W3MEPSAEMOro marepuana u Tol xe reometpun. KoadhcuumeHt
TEMMOBOr0 pacLUMpPeHNs KanuOpPOBOYHbIX 06pasLiOB AOMmKEH ObiTb YCTAHOBMEH 3apaHee W3roTOBUTENEM
U3MepUTENbHOro 060PyA0BaAHUS UMM NMPU3HAHHO NOBEPOYHON OpraHu3aLuuen.

6 O6pasubl

FotoBAT 06pasupl LUMNMHAPUYECKOW MNW Npu3Maruveckoi copmbl. OuamMeTp uunuHApa Unu AnuHa
GOKOBOI rpaHu NPU3Mbl JOJDKHBI ObITh, MO KpaHEN Mepe, paBHbl ABYKPATHOMY AUAMETPY CamMOro GonbLLIOro
aneMeHTa CTPYKTYpbl UCCReayeMoro marepuana (Hanpumep, MakCumanbHOro pasMmepa 3epHa), HoO He MeHee
4 MM (06b14HO oT 30 Ao 50 mm). AnuHa oBpa3uoB JomkHa OblTb HE MeHee 25 MM, NpeanoYTUTENLHO OT 50
MM Ao 120 mMm.
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Bce noeepxHoCTM 00pa3uoB [AOKHbI OblTb  MexaHu4ecku o6paboTaHbl HA TOKAPHOM UMM
LUNMcOBANbLHOM CTaHKe, YTOObl NPU KOHTAKTE C TONKaTenem OTKMOHEHWe OT MnockonapannensHocTn Gbino
He 6onee 4yeMm 0,2 MM.

B cepefuHe ANMHHOM CTOPOHbLI 06pas3ua MOXHO NPOCBEPNUTL OTBEPCTME FMyOUHON HE MeHee 1 MM,
yTOObl YAEPKUBATbL COEAMHEHNE TEPMONAPbI.

CHumaloT gencreyowme B obpasue HanpsXXeHusa nytem omxura npu Temnepatype 1 000 °C B cpege,
He coaepxaluen kucrnopoaa.

7 MeTtoguka npoBeaeHUs1 UCMbITaHUA

7.1 Kanubposka

Kanu6pyloT aunatomeTp B COOTBETCTBUM C N.7.2, UCNONb3yst KanubpoBoUYHbIE 06pasLbl.

7.2 amepeHue

Wamepsior arHy o6pasua /1 npu Temnepatype 4, .

MomewaioT obpasew AN UCMbITaHUs B AWNATOMETDP, cneas 3a Tewm, yutobbl kpas obpasua nnotHo
conpukacanuce ¢ TOMKaTenem.

BcTaBnsior coeanHeHme Tepmonapsl B OTBEPCTUE Ha BOKOBONM MOBEPXHOCTU oBpasua.

M3MepsaoT UCXOAHYID ANUHY /1 MCMbITyemMoro obpasua Ha HWKHEM npeaene TemnepaTypHOro
wHTepeana 4, .

Ecnu nnockoctu Tonkatens, conpukacalowmMecs € TOPUEBbIMM MOBEPXHOCTAMM, HEe WUMEIoT
chepuyecKor UMM KOHMYECKON (POPMbl, UCMONb3YIOT COEAMHUTENbHbIE BCTABKU, YTOObLI CO34aTb TOYEYHbIN
KOHTAaKT C TOPLEBbIMW NMOBEPXHOCTAMM 0Opasua.

B Hauyane usMepeHus ycTaHaBnuBalT M3MEPUTENbHYIO CUCTEMY HA HyIb, HACTpauBasi HyneByIO TOUKY
annapatypbl nuMbo OTMe4Yass ee Ha neHTe caMonucua unum Ha poTouyBCcTBUTENBLHON Oymare. [Mpu
NPUMEHEHUN ABOWHbLIX AUNATOMETPOB C ABYMS MNEPNEeHAMKYNSIPHO PEerucTpupyeMbiMu nepeMeLLeHUsIMU
TONMKaTeNsA Takke JOMkHa ObiTb ONpeaeneHa u 3anucaHa nepejada pPErucTpupyeMbix OCel  Ha
AUNaToMETpbl.

Hepxatenb o6pasuya ¢ 06pasLoM yCTaHaBNMUBAIOT B NeYb (KOTOPYIO MOXHO NPEABapUTENbLHO HArpeTh).

HarpeBaior 06pa3subl A0 BepxHEro npeaena TeMnepaTypHOro WHTepeana 4, . 3aTeM W3MepsioT W

perncTpupyot AnuHy obpasua b.
Ecnu BepxHuM npegen teMmnepaTtypHOro WHTepsana '92 sbilwe 300 °C, npenorBpaLLaloT OKUCIIEHNE

obpasua, ucnonb3ysa NOAXOAALLMIA 3ALMTHLIN ra3 unu Bakyym.
8 PacueTt pe3ynsraroB

PaccuntbiBaloT cpeaHuii TemnepaTypHbii KOAhULUMEHT NMMHEMHOIO pacLUMpeHust no copmyne

1 A 1 A

= = ®

1
a(8,,8,)=—- o
(1)1, I A% “ 1, A%

L -1

l91 - ‘92

rae 31 — HauanbHasi TemnepaTypa okpyxaioLen cpeasl, °C;
&, — KOHeuHasi TeMneparypa Harpesa, °C;

Iy — anuHa o6pasua npu Temneparype 3 4, MM;
I, — anuHa o6pasua npu Temnepartype 9 2, MM;
a  — CPeaHnIn TemnepaTypHbii KO3IPMULIMEHT NUHENHOTO pacLuMpeHusa aepxarens o6pasua u
TOonkaTens Ans paccmarpusaeMoro ananasoxHa remneparyp, 1/K.
OKpyrnsioT A0 nocnegHen 3Ha4UMMon uudpbl nocne 3anaton B cootsetcTeun ¢ DIN 1333.

9 NpoTokon ucnbiTaHus

MpoTokon ucnbiTaHUs JOMKEH BKIMIOYATb CneayoLyo uHcopmMaumio:
a) TN U MapKUPOBKY 00pa3LoB;

b) cCbinKy Ha AaHHbIA CTaHAapT;

C) npeaBapuTenbLHylo 06paboTky 06pa3uos, ecnu Tpedyercs;
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d) konum4ecTBO 06pasUoB;

€) TEMMepaTypHbIii AManasoH U3MepeHus;

f) cpegHuin TemnepaTypHblin KOI(PPUUUEHT AMHENHOrO pacluMpeHna B eauHuuax 10-6 x K-1,
OKPYTTEHHbIN C TOYHOCTLIO A0 0,1 x 10-6 x K-1, nHanBuayarnbHble 3HaYEHUA, cpeaHee 3Ha4YeHune;

g) cornacoBaHHbIe YCNOBUSA, OTKNOHAIOLWMECS OT AAHHOTO MEXAYHAPOAHOro CTaHaapTa;

h) paty npoBeaeHusa UCnbITaHUS.

10 NMpeun3noHHOCTb

Mpeun3noHHOCTb 4aHHOTO MeToAa, paccyuTaHHasa B cooTBeTcTBUM ¢ ASTM E691, umeet cnegytowme
nokasarenu:

MoeTtopsemocTs: r = 0,1 MKkM/MK

Bocnpoussogumocte: R = 0,17 mkm/mMK
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Mpunoxexnune OA

(cnpaBo4HOe)

CBegeHuA O COOTBETCTBUM CCbUTOYHbIX MEXAYHaPOAHbIX CTaHOapTOB
HauMoHanbHbIM cTaHaapTam Poccunckon degepauum

Tabnuya JA.1

O6osHaveHmne CreneHb O603Ha4eHne U HaMMeHOBaHNe COOTBETCTBYOLLErO
CcbinoyHoro COOTBETCTBUSA HaLMOHarbHOro craHaapTa
MexayHapOo[HOro
cTaHgapTa

MCO 13385-1:2011

*

MNCO 3611:2010

*

DIN 1333:1992

*

MeXxayHapoagHoro craHpaapta
permnmameHToB U CTaHA4apToB.

* CoOTBeTCTBYIOWMUA HaUMoOHanbHbIW CcTaHAapT oTcyTcTByeT. [lo ero yTBepXAeHUs peKkoMeHAyeTcs
UCronb3oBaThb NEepeBOfi Ha pPYCCKUA A3BIK AaHHOrO MexayHapoaHoro craHgapTa. [lepeBog AaHHOro
Haxogutca B PefepanbHoM UHGPOPMALMOHHOM OHAE TEXHWUYECKUX
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[1] DIN 863-1

[2] DIN 1319-3

[3] DIN 51045-1

[4] DIN 51045-2

[5] DIN 51045-3

[6] DIN 51045-4

[7] DIN 51045-5

[8] DIN 51909:1998

[9] ASTM C372

[10] ASTM E691
[11] Kohlrausch F.,
[12] Metz, A.,

[13] Thormann, P.,
[14] Thormann, P.,

[15] Otto, J. and
Thomas, W.,

bubmmorpadgus

Bepudukauuss reometTpuyeckux napameTrpoB. MukpomeTpbl CO ckoboi
CTaHJapTHOro ucnonHeHusa. Yactb 1. CraHgapTHble MWKPOMETPLI AnA
Hapy>XHbIX U3MEPEHUN; NOHATUA, TPeOOBaHUSA, UCTbITAHKSA

OcHoBHble MOHATUS B MeTponoruu. Yacte 3. OueHka npu usMepeHuu
OOHON U3MEPAEMON BEMUYUHBI, MOrPELLHOCTU U3MEPEHUA

OnpepeneHne TennoBoro pacwmpeHust Teepabix Ten. Yacrtb 1. OCHOBHbIE
npasuna

OnpegeneHve UW3MEHEHWS AMWHbI TBEPAbIX Ten MNpu  HarpeBaHuu;
UCTMbITAHWE BOCMINAMEHSAEMbIX TOHKOKEPaMUYECKUX MaTEPUanos
OnpeageneHve MW3MEHEHWs AMWHbI TBEPAbIX Ten npu  HarpeBaHuu;
UCMbITAaHWE HEBOCMAMEHAEMbIX TOHKOKEPaMUYECKUX MaTepuanos
OnpegeneHve UW3MEHEHWs ANUHbI TBEPAbIX Ten Mpu  HarpeBaHuu;
UCMBITAHWE BOCNNAMEHAEMbIX OObIYHBIX KEPAMUYECKUX MATEPUanoB
OnpegeneHve UW3MEHEHWA ANUHbI TBEPAbIX Ten Mnpu  HarpeBaHuu;
UCTMbITAaHWE HEBOCMTAMEHSAEMbIX OObIYHBIX KEpPaMUYECKMX MaTepManoB
McnbiTaHue yrnepoacogepxaLymx MaTepunanos. OnpegeneHue
KoadhduumeHTa TENNOBOrO JIMHENHOIO paclunMpeHuns. Teepable MmaTepuarnsl
CTaHOapTHbIN  METOA  WCMbITAHUA TEMMOBOr0 JfIMHEWHOrO pacLUMPEHMUA
BocnnamMeHsemblx dpapdopodasHCOBbIX U3Aenuii METOAOM AUNaTOMETPUN
(nepeyTtBepxxaeH B 1970 r.)

CTtanaaptHas npakTuka npoBEAEHUA MexnabopaTopHOro UCCnefoBaHWA
Ans onpeaeneHnsa NPeLM3noHHOCTM METOAA UCTbITAHUSA

Praktische Physik, Stuttgart 1968, Vol. 1, pp. 316 to 319, Chapter 4.3.2
«Wéarmeausdehnung»

A new all-purpose dilatometer according to Bollenrath (in German), ATM
303 (1961) R61to R 72

Investigations with a dilatometer in the field of ceramic raw materials and
materials (in German), Ber. dt. Keram. Ges. 46 (1969), pp. 583 to 586
Precision of dilatometric investigations and their significance in ceramic
laboratories (in German), Ber. dt. Keram. Ges. 47 (1970), pp. 769 to 773
The thermal Expansion of Quartz Glass in the Temperature Range O to
1060°C (in German), Z. f. Phys. 175 (1963), pp. 334 to 337
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