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Abstrac:t A tansjentexperinenta] systam was desgned © detem ne the hema PhYsica] Properties of the graphitized carhonmatera]
for ajun num reduction industy by employing modem electrica] facilities and dat acquisiton apparatus The Perpdic heat flov was
recognized by the wo fhemocouPles as a sjnus mpemture varation wit decreasing amp Jitude and ncreasing Phase [a8 when fhe heat
wave propagated hrough he specinen The themaldiffusivity can he calaujated directly by Processing experin enfa] datz} and then te
thema] conductivity can he ohtained with relaton © themal] diffusivity if the sPecific heat and the density are known The measuring

systam and the instument are applicable i the temperauurey ~300°C. The method will Pave a way © obtain the available themo—

Physica] properties data
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At pmsen,t cathode cathon materja] forA [Jum pum
reduction ce]] s manly smi— graphitic carhon wh ch
uses anthracje coal and graphite fra8nentas raw mate
ral in China Canpared wih 8mphitizd carhon e
resistivites of heat shock and sodum o110 ioN, Pene.
tration of semi— 8graph itic carhon hlock are worse he
thema] conductivity 18 pwer and te ekctric resisgviy
18 higher The aluminun electrolytic technopgy has
difficulty in further develop hg hecause of those nferior
linng materals n Chind" 2~ The app fication of
graphitized cathode carhonmaterial is Presently unprec
edented in China A tansient hemao physica] proper
tiesmeasuremmtmehod called as perpdic heat flow
method has been developed in this researcl; The con
ductivity and the diffusivity of severa] kinds of graph i
tized cathode block and semi&raphitic cathode block
sampPles for ndustria] test have peen detemined and
cajculated Campared with he appamtus using a laser
as a periadic heat source  this experinenta] test facility
is cheap and feash]é¥  Jts convenijent operating sys
tam and reliahle detem inmng results give a possh ity ©
estahlish a nationa] data pank of tetmo— PhYsical
properties of carhon materja]l {or ajuminum reductpn
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perpdic heat flov method themal conductivit}’ thema] dif{UsiVﬂy graphitized cathodg:
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1 ExpPerinenta]

Based upon the assump tion of this experinent that
the sbecinen could he considered as a samn — mnfinite
cylinder and fe heat conduction process m it s of one
axialdfnensicx’q the themal] d iffusivity of the specinen
can he fomulated bY measurmg the decreaspng anpPli
tude or the mcreasing Phase |ag heween the wo differ
ent positions as he heat wave propagatd through te
specinen n it axja] directjon . When te one end of
the sbecinen $ exposed 0 a perjodic smus heat flow
and the other end is kePt the constant temperann? he
thema] diffisiviy can he cajculated by using the thea
retica] fomula of periadic heat flov method? | The
thema] conductjvity can he £otw ith relation 0 themaj
diffusivity if he specific heat and the density are
knowhs 7l The wo methads  the amplitude decay
and the Phase 1ag are canhined © mprove fe classi
calmethod in this research

The sPecinen s mounted mn the concentric Posi
tion of a vertjcal] tupular fimace where the tanperature
is keptat the given vajue nitally As an independent
tamPerature conto]ler omeet the houndary condition at
the op the cooling system connected with the top of
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the specinen The hottan of he sPecinen connects
with a snal] electrica] chp heater Additionally an e
lectric upe fumace is applied to reduce the radical heat
dissPaton as an auxjljaty side heate_r

2 Results and D iscusson

Acoording © he princiPle of fast squares proce
durg the results of detemnatpn are optinized and
treaed by using single variah  searching methad®
Figure] and Fiurepy respectively showed the rephtion
shiPs beween tanperature and thema] diffusivib’/ ther
ma] conductivity in the tenperaturey( ~300°C_

The thema] d iffusivity and the thema] conductivi
Y decrease with mncreasing of the tanperature The
thema] diffisivity of e 8raPhitic cathon materjals mn
creases when the graphite percentge 1S higher n he
same conditin  The thema] conductivities of the
graphitizzd cathon materiaps fuctuate slighty n he
temperaturep ~300°C. Tableq lised he calkulaed
resu]ts and the correspondng reference vajues fram e
literatures® '
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Tay 1 The result of detem natin
EXxperinenta] Reference .
subject vajue vajue Relatve
o . errorhg
/(WmeEC oty (WmeHC
Sampleg 29.6~34 5 30 ~ 38 —9.2
SanPley 32 8~44 2 35~45 —63
Samples 96, 4~108 6 100 ~ 120 —95
SanPle4 94 2~105 4 100 ~ 120 —12 2

The average relative error heween the cajculatng
values and the reference vajues g 5%’ which 18
mapnly resulted by the radical heat d ssiPaton and He
tanperaure fluctuation on the top surface

3 (Conclusions

The corrections 0 e wo classica] soju tions of pe
rpdic heat fow metod are approved tO he rationaﬂ]
which make he theoretica] analysis bias error Severa]
types of sanpPles nclud h€ Lraphitzing€ and graphitic
carhon materjas are deem jned The average ahsolute
relative error ;S nomore thang. 5% n he tanperature
range 0f7() ~300°C. Themethod for detemining ther
ma] diffusvity and thema] conductivity of 8raphitizng
carhon materials is fasible and Practica]
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