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Studies on Core-support Carbon Material for VHTR (2)
Effects of Heat Treatment and of Compressive Stress at

High Temperature in Dimensional Change of Carbon Material

Hideto MATSUO, Tamotsu SAITO, Yasumasa FUKUDA, and Yasuichi SASAKI
Division of Nuclear Fuel Research, Tokal Research Establishmeant, JAERI
( Received October 22, 1979 )

The changes in dimension and bulk density of carbon blocks for core
support in VHTR were measured after heat treatment at high temperatures,
and also the dimensional changes with time at 900°C and 1000°C were
measured with and without application of compressive stress, for three
domestic carbon materials.

By heat-treatment at temperatures up to 3040°C, two carbons shrinked
and one did not, and the bulk density of two carbons increased oue
decreased. Dimensional changes with time at 1000°C were observed with
and without compressive stress 284 kg/cmz. The results differed with
heat treatment above the baking temperatures. The need was indicated

for the development of carbon material with dimensional stability at

1000°C for VHTR.

Keyhords : Carbon, Dimensional Changes, Bulk Density, Heat Treatment

Effect, Compressive Stress Effect, VHTR Reactor, Core Support Material,

High Temperature
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LHNEEAREBRFOFETONBE O FCFLIFERLE L TRESh TS RESH
@, BEL1000CT2 0 FEMERASN, TOFKTOEAMBPL—-KIEHTEH Tkg/om®,
CRIGHATEBT 0 kg/em’ OERMIENHBMAMINDS’ Liedi-T, FESBHEEL,1000C
TORYMCHRAERENTOTERERCT Ch, REEEHNT (, HRAESA( B
ROBREORENWHNTHHZ LHLETH B,

REHBOPECHE, TORMCUEROERBEF N LOEBRAC K E AL BEL L
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L EL1000CHULETEBLAMBTHAT LBLBTH S, —HKIC, BRABILEEREY
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EBEIT R0

2. R B FH &

21 K H

ZEMNEEYN AERSEFOFETEEL, H10000X500mmORK2IOEHFLBESN
TWnhe L7t >T, FEREABBELTEIZTOREIOVERIRETEAZELE 1 LHET
Y, POERBEOCOH, S I1000CUETERLAMBTEAIL LV ETDEH, CORRK
KHEBLAZAHE, INbOTZLEEZML THMET(&K), EBI»—F (%), HE»—
Ky (R)OIHICKRIEFEHEBEL THRELZLOTH D, THLHLORBOBERERCOVWTHT
TIRAOBREFICREL CRBLRE FIEHMNE, RENESFECPFEL CERARCD
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B LOBBRAICETICELL O ARBTEHAI R, ERYKEZ O HFRCERIGHLH M

INHTL ELR D,
EROROOEBAORE I LUOHBRE3I06X60mmEL ., TOEHAE, EREBEOD

HEZLURKREHHOEREE, FRETORHMMILH. B OBRE, TEELORSE

RMEREZERL kD TH 5B,

. HHORMEE, 99995%0~Y Y ABHERT, 1000CHH3040C T CTORBET
1 BETA>77. BEAECETFHREFRO_EAREI ( IR-QHN 10F)EEAHL%.

2.2 BEFSHETOTHEOBWE/ILOMNE

BERTOEMAETOSTEEEL LR T 2200 BRERMITHE(BK) 2HEL TREL
oo TOEBOBERE L UVEROEEEE Fig 1 L UFFig 2ITRL A,
COEBOEREREIROLEL I TH S,
HEOXE S 306X60mm
i m R A R B 1700¢C

ERBRE 1500¢C
BRMMEMRTE 2000 kg
W E 10 kg

vost— 1:10
B E W - Re/5—26 BEX
ABOEHETHORMBFOEREDC 2 rHICREHNEREL, BELZHE, £8T5.
RAT 00 4 M
(1) £4%rs5— BRI Am, A b —2 5 i;m
(2 Zgtrrr= WE?25%/F. 8.
ERABE T -3 EWFS  AOCHIDEEST S,
TNAR Y — ﬁ/j\ 0.5 mm
&8 & 5 Bm
18 HE 1) 5 ABTHEMKRICW-Re,/5-26 #HEMZHREL, PLDHFRIC LD HIE
HHE FIE WEE 1.L3X107° Pa
ik, BEAECHE, W: Re/ 5260 EXEHABLAY, TOBREREOEKFERAITCL A
BENOLILTRHTHDIC, BEXNOERERILX s > ( BN ) CHEHL %,
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MR ICIEBETH1200kg/an” OEMBEEL S DBBHE ( HERENSIC-6 )Efnfk.
AL, CORBTHANOBLREZA(TAADE, RBORICKEB L Te—2—-%T
RHETERARBLICHIH L Lo TOR/B, WBO LEBE THOBEER, 3CLUATH >
o ¥, BB, EfE 2LULHRBEOMIBELTELLXTA(L, ERPCRABICA S
—~RUEIL D EAENE O CRALZ.
HEOEF ARV ELD TD B,


http://mpr-TUK.mM.K-vi-

JAERI-M 8561

34, BRCHENT, H6TX10" Pa ORERECH A XY A5 — S UFERH 5 > 2
ORHDB—ELCH -7, TOMEERAL s TORMMET BBL, ABr—~COBE
(900CHAENE1000C) b, TEOBEREMAFIZLALRBOOLAR (R > EICEHH
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L, T—20RHBOEGELLUERRP COREREOREORBOR S I» bERFEICL
LIETRMEEEEL, FAXAr5—SORTRETEEEL L.

Kt, COERCHATEELORBOAZDIC, BEOLHETHOEMBECRHELEMI &,
FOTMEOLDOEETHRETAFRERAL TV S, LD T, TEELORBEBERE N
2, ABOTHEORBETMIOCHERUBRBBORBMERT RO EHFLETE 5. T
OERTH, RURBBEFALEZHH, LS5 ¢ X2 0 mm ONERe AL 2ERL, REEINE
EETHREREHEL, ROLOCLTHRMOTHREERDL. /%, COBEHETH, BE
THRBOT EARBT 2B ECHFEOPBELCE > A BROEE O EEROHZ LIEHEET
BB LD oT, A—EH-LEBRLARRAIDCIOOOCETCOMERLAEL, ThtR
BETCHALTCEORETCORBOTEERDR,

e, = £, +€, + AL

0, BRCHETHENORS
¢ EESGOCEET % & O RUREROMEER (0 RHEO TS bR
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Ag : 2B+ LRET I TREL 2BE, LHRHCEEINATELLE (KB
DRV & RUBRBHBEOHBULOE)
i, BRERESERET, MEPOREED, 1000CTH27X10 "PaTdore
CORREBOVHEL 10kg THRHINTE Y, FHXBFOKXKEIH 309X 60mmCh
2T, POAEEHGHERE TS, LAt THECERTEZAMT M T TIH?. 2
kg/em’ OERHESRBRACHMENTNEZ ERE B,

1
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3. EBRFERHICER

31 MABLCELZTEBICHYBEORKL

Table 1, Fig. 3L UFig 4IC1000C4H53040C 2 COBBET ] BRRME
LABAOERCETATEHEALULC vy EEOEIER L. SIG—BELLIEG-3 6 BOF
RABOTHEEBRBMEFACFHFLIPEEOMPAE b RABRL - TRMEL 2. BRAEE
EA1200C 3T, SIG-BEBOTHEIBEALELZELANWS, EG-36BHAFIT AL
NWFEIRRERZ R L, 1200C U LOMEBRE THREOTEIMEERIRECKE RS
fHmZRLAZ. L2L, BAEC-14008B4KH, RUBILLLTHEOELEBEAERBLDL
Nhbho7,

—%, SIG-BLLUEG-36B RO » yFEEBABIK L - TEL, BROABEEN
1200CECHEABMEG-36BidEmML, AMSIG-BHEEBL LA, SIG-BF L U
EG—~36BO@EL b 1500CTRE (ML ALK, ThULOBMBREETCEERACHEML,
3040CORMECSIG-BiE#M4 %, EG-36BTHHT 2 @MLAE, LALASDL,
C—140RBO I Y BEELTEIMO 2 PORAKOBPEER AL » THRMLELL > THAPL,3040
COBMBEBTHLS WP o

IhbOFER LU Y BEOBRLEBIC L AEE, HESOERBE ESEN
EG-36 BEKABROHFEETD H, T TREHESINTWHERBHERTH, RABRL - TES
EPAEFTTAHCHELRE > THEARGEL, » Y HEEEASIG-BPEG-36BRBO L 9 iEm3
3N LoL, C-L40RBEBORKMERRY, BRABCL >TH ¥ BERBDL 7.
Fig sKBRABRL L HAEROENERL D, EG-36BHMOBZABIOIBLFEETH 2,
C-140RAKBESIG-BHEBL RIEFAKRLZERBIRTD oD, THEREENLPI(TER
BORDPKENOT, BRI VEEABRLILTWE, CHOORBOMEROEREE L
SIG—BA1100C,C—140431000C,EG-36BA#900CTd 5%, ER~NMNEE
KL ATEC Y BEOEADEND, FLAEC-140EBOTHERBELEI AINENS
Lok, $F LS ERBERTCEKELTWAVWZ L ETRLTWA, £, AHMEG-368B
OL2T, 1000CT 1 RHEALEL ZHECH0.5 2OFERBERL, 220ERBLT
ELALOBHBEFRSHBE L TRTBUTDALEELLN S,

5.2 BRERBETOTHEOENE(L

LHNER /X ERFOFEREHBE 2 0EMICHbz - THEAINDOT, BRBOXRNE
CLAFTHREECOVWTREL T LHLEBEISH, CORDHDIK, 900CH»H1200CETO
HZRETCERWIBRL 2 BEOTEOERBEESIG-BLC~-14 0B ONWTHM~N%,
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() SIG-BHEHE

Fig,6/C, 900C,1000C,1100C,#L0f1200CKENT3 2 kg/em’ OWEE H
T3 i0RHTTCOSERBREOBRELEZRL 2o TERBEIXREESABBC 2SR
KEnfEgeFL, 22RMOBRAL LDIRXRFLCHKT 2EMERL 4. Fig 7HL0UFig >
€, 900CHELU1000CKENT 3 2keg em’°E284kg/em’ DEFHELTNENN
MLABEDOFHEOREELE LBELTRLA. 4, 900C, 32kg em’OBETFT, &
2ABMTOTEEMEZ( RO LN AN ok, TOH, 284kg/c’OHEEMN ML 2B 4,
MEEZMAMLABEECHO02 8 OB EEL 2 BDLTIATEOBRLLFZHHON, 100
BMTH0.3 1 POFTERBEERLLZ. —F, 1000C OMKT Tk 3 2 kg/en’ O EF 0
CE->T600RHTH 026 BOBEEARTEREEER L, TO®, 284kg em’ OEREH
ExmMLABRBELSIOICSTENREL, MEMNE 10 0BM TOTERBRELIH059 % T
B ofeo L, COTHEEBELCHE, FERMMHBROME, TOHOHBABHELEEN TS,

20 C—-140HKH

Fig. 91, 900CHLF1000CT32 kg em’ DWET TOFHRORBLE(TH D0 +F
HENAERE 900C L 0 $ 1000COHEHKREL, 10 ORI TCENETNOO6%, 0.12% Thotko

Fig. 10 L U'Fig. 11, 900CH LT 1000CT32 ke/om’ £LTF28 4 kg/em® O
MET COTHERBEORBELEZHBL TRLA. 900COPAIHE, 3.2 kg/em” OWE
TEb T FEORBRBELIBO b A, CAICHLT, 900C T3 2 kg/em” OFF
BETTI12 ARMMAELAHR2 84 kg/em’ OWELZMML 2 BARCEH06 5D F A
ZEL R, TEHEAEHE L HOINPRRET HEM BO LN, HEZAMT 2580
AEOEAOERBMEIRLALEBLTD 5%,

47, 1000CTOREDHAICL, 3.2kg/em* OWME T TH 600N TH0.2% O~F&ED
REHBD b, FOH, 284 kg e’ OWELMML ABSCEH0.6 BOTERMEEL
e, THEAREE L ICBRETLORBOLN, COFLEEBEAHER NAOTN LT RA
v, WESMESXTEORBEEI NI WERER L. #7, 28 4 kg/om” OEBHETH
MLAERORBEREIOOCORBREL 1000COBELIIKREVWEERLA, LT,
900C&L 1000 CTOHETOTEORRELOBEZRALERMECLER TOMRNBE &
bEELTWBLEELONS,

(3 EG-36B#HH

Fig. 1 2 LU Table 1 UREROAEHRTHS. EG-36B HHOBERE, K700
CUECHO2ERORBLEARLZ-HEMBERZRLR, ThbDL, K700 cll ETCEMmbE
ERAACEES VK RBECEBIL, BROTESRMEL 2. THICHL T, O 2 &
BIG-B&HLUC~140 ORFEERIATRE L & dCHML T—RORFFHBHRM KO
BWREEFLBAERL 2. CORBOERBECIHIOOCTDLMN, Th L b IENEE
TTEARMET AL EPHADLLR A oKk TOO CUEOMMIT L > TRILBEFTLAZ &7
FBRLTWS, CORBE 700 CUETOFTERMHAEL {, $£Fig 3 IGRLAL 9K
1000CTORUETTTICHO.5 2OFEORBEHBOLON 2O T, EMBEOMAMICL 3
FTEORRELORBRAT I b AL o7,
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LIEOEBREETRLALI9C, SIG-BH LUFC-140HBTEI00CEHLT1000TC
TOTHEORBRBELHFBO b S, TORKEEL TEHMOBMBEL S L UL AL
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ThEEBOTEO RUORBECERERL LTI LR L, TODHIT1000CHH3040
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ThAbL, ROUBEREHNR1200CECHBLAEEE T, 1500~2500C O RUERE
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REAEZIET, 10 2 EROKBOZMMAL BEAR>T D,

INLOERIERNLD, 900 CHLNE1000C TOTEOBFEICH L THBERE
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T, 1000C CEMBMETOSHROERENMLEH .

Fig 16, 1000CT59 46/, 1100CT1 Bl L 54 8B, 1200¢C T
40 ORFMFNENBOEL 2 BHIC, 1000CT, 284 kg/em’ OEMBEEETML 25
BOTHEDOBREE(ER L. CORBTER, Fig 1TRARLARZ LT, 1 2D0XBEBNT
1000C CTHHEORBEALE(BO LA AV EEERBEL (o LHEZMIML 2, 4D
ORER LI THEOBERELIPBOODN L, FOTERGRABLBEEABTARBTE IS
{, 1200CRMBOHBOTERBERLB 0 0RBRBTH0L05%2TH D, BOTHEnTEE
RFERTH oo 3/, 1100CTRAELAZBETH, BRYUBERMIBRNEBO S5 I N
FTHERERERL . ChOOEBREREL b, THEEBRIWEZMNMT A ER L >TKE
KHBH, 1100CHHNE1200C TRFHMMBLEBT LC LN LY, SEHHNERS AL
BECORBERBECHAH1000CKFT TEETRAEL (KESNBL £ 58 b
K% -7

—~BC, ~-FRETC-ELHAEMNMLABECET L0 FR AL NE®OREML B4
O, -7 V~7, ZRZV~-TREOBBERETENLTS. BHWHOBE, 7Y
—FRBEDZZLBBOLATE Y, FHIC2000CHULETEEETHL. ROUBO2 ) —
THBEICAEMD FEFRZ > TWT L ~RECROXNERBRPHICHMET AT EHBREINT
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e ! BIl CHTAHDTAR
e, HEAMEROMEC L 5 BHOHETHO T2
LROEIRE—R 27U~ 7, H2HERTR2 ) 7 CHyE+HETH D, B, E, E%h
FhOERL= v %—, ndEMTH 5. 3%, E, #LUE, IRBREE CRAHHOES
(BUBEREOEN) ZECLE > TRED.
%, 2 ) 70T RERRTEDINAL LA HEINTNnE

£ — &, = At " @

ZZTodER (ERMTH A,

COLIREHERBAVHOBERT 2 V-7 RHYT HEMADBBOLNTWAEE, EEHT
KEACREEL T ENRETBLCOWTRELAEHREIN T RN,

BHELBAMBO2 ) — 7EHLTE@OROn OB 0.5 THAL L ABEIN TSP
£ T Groen b’ LKL 7ZH 2 TZ O 0 O T REHHOBACLBAL T, SIG-BR
MOERHETOTEREELE 7 KHLTHRLADHFig. 1 8 Tdb. EMBETFTTCOS
BEOBBELE ¢ CEAIL, ZOELEREI DORMCONTHL TH 5o LAL,1100
CTIRMNROEBELARBCOWTHERBRAERY Lk, TOZ &, Fig 17ERL
k9, 1100C T1 HRERLEZE T ZELH 1000C TTEORBELLAZDOLN, £0
EAHFBEIMLANRBTCHEZAML 2B THE, TO D ICHRIMBINR & FHESNEHRH
E&akﬁ%.#ﬁmﬁﬁmxbkéhﬁéﬁb.é RICLad->TEAEL TN D&
MINDH, IHIT, SIG-BHEDIOOCKEITLHLAERARE 1000C LB TFig.19
CRL7c. ©C TEHEMMEROEE XL LTRLAS, TERBEE, ¢ CHATE,
LDLIRERBTELAMLABEORESBOTERBERE, t? CLat»TELLTHE
RBTEDTED. BEMBO27Y) —THRCRIEHERMT L L L - THM25 v 20
WESBNNCENTAEFABELLRTVA,Y REMBE1200CE CORETRAE
LABBREILBHDPTEACRIEL THNWAWSE, TOELEIELCTHE, REFTHORB
BCHLEHMBELAMT A LITE » THBHEMAEELS RFRMHICELL THhAZ EXEL bR
B

DL RBEIL, ~EORBETHEZAMML CTTEOBRRECZEBLAZEORBOK
HHELL TYWAZ LBEBINAOT, REERT LABRORFOZRIC T 2 BELIEHR
PLUOY v 7REENT Table 2KALco TNHOMEIL, 30¢X60mmOEK DL b #H
5X5X60mmORFEEHABC ORI S, £4v 2 Vo 2—CHOHLTHELATRY
Etdsr, BIHEHE Y 7R EZHXLCI00C~1100CTRABLASE, EHHTEL R
MAMT B ELERE>TEALTWHONALL KA oKk, SIG-BLC—140 B OME M
EFmCEaimOREE, SIG-BTIE1200CET, C—140T{Z 1000 C CORMEIC
Lo TEBERERBREAEELLTNANDT, SIG-BOA 2R ER AT, BENEHR
OBLSTEHEMAMHROERLRDLL NI LA TE S,

17, TOEADFAR, 12O0RMOEILERLERNT, BALEBH v v 7B AS (%
> TEBIEHBETTEHAOELER LA, LADRST, EMBELTMML A5 6 B n#3
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BLERE-T27 9 2HBREL, DE2NVWEITTEEELTWR 25 » 2O0RBERLRE
nIL bl A, 300CHHNEI000C CTHEZAMT A LICL »T BBALIETL
REEZLDONB

COLIRRBLOETLE SR IFBUROFECONWTHEHHEZ(OHRDBAZIN TN DS N,
FOPTHBBLOBREANIADOERABFO1I DL L THEML=F ~»¥—CHATHUR
HdbH, BRLOFERLZF A X —CDONTHE, FRH1EES 5 2 —%—, BERFE, REEE,
BAKEAZ EORECL DBADEABEINTRED, BRKH27T0Kealfmog THBY'
TR Fitzer b VLt -> THEHILZ 2 ~r¥—EROR .

Fig 20, SIG-BHEN%Z 3.2 kg/em’ OEMBHEFTL1000C, 1100C, 1200 ¢
OERBETHARLAZHED 4 0 0 FHITOTENBELABRBEOHBCH L TRL &, TO
BMECEHEEERERZD, COEROGENS 154Keal /mofd OEH{LzF » ¥— 2B bk,
COEH, ChETCTERAREINTHLIEEFAL D 8ENI1000C~1200COBEEHASO
KOEBETHEH, BEF TCKHREINTWLEEEHE 3 »¥—-OBEANOHETD 5,

1

4. %

LEOERBEALUREBOFZENIOROL IR EDROHEBEBLNCE 572,

() 1000CH»H3040CEOREBBETIHHNORABLCL T, SIG-B & L U
EG-36BHEBOFTHEIRMET 205, Co140BBHABEAERBL Eve T, #YHER
BOUBCL > THNTHEAB(SIG-B,EG—-36B) b dhid, o T2ER(C—-140) 3%
0, RABHRARBICL - TRAS,

(2 SIG-BTW, 1000C, C—140TIH900CHLTF1000CT32kg e’ OF
ETTHRL 2B AT THOBHERMBELI ELR. £, 284 kg em DEMFTEL /M
LABESLCLFEORREIBOOLhR, SHIC, SIG-BRAKEEL10007C, 1100C,
LU1200COENEFNORE THRBEBOABL 2%, 1000C T3.2 kg e’ OFET Tk
THEORBELGELZP 2%k, THIC 284 kg e’ ODEMBTEERMML 2B FEOR
BELBAL, TOTERBER CCHAL £, ERBEEHMTHE & LY+ ERBEELK
B (RBL, COLLEABESMICL D BBEHG~HRITLAZ EXELBEZL LN,

(B) RBMSIG-B%Z1000C, 1100CEHL1200C CIMABAE L 7z O~ ORI
MEAPOROAERL LA AL F—E, 154keadmol T 57co
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Table 1 Change of dimension,bulk density and weight of 81G-B

EG—36B and C-140 ecarbons,

Sample S1G-B EG-36B C—140
- Direc- )Length (hange | Bulk density | Weight Legth Change Bulk density| Weight Length Change | Bulk density | Weight
(o) i (%) (%) (%) (%) (%) (%) (%) (%) (%)
wG —0.5 + 1.5 0 0 - L9 - 19 0 — 0.6 — 0.6
1000
AG 0 0 0 - 0.5 - 1.9 - 2.1 0 — 11 - 11
WG 0 - 0.1 —0.1 - 07 - 0.1 - 2.6 0 - 0.9 - 0.3
1100
AG 0 - 0.1 —0.1 - 0.9 - 0.2 — 2.6 - 0.1 — 0.4 — 0.6
. ‘WG 0 0 -0.1 - L0 + 0.3 - 32 - 01 — 0.8 - 1.1
1200
AG —0.1 + 0.1 —0.1 - 13 0 - 32 — 0.1 - 0.7 — 1.0
WG - 0.9 + 2.1 —0a.8 - 2.1 + 4.1 — 3.8 - 0.4 - 0.7 — 1.8
1500
AG — 1.3 + 25 -0.7 - 2.8 + 31 — 38 — 0.4 — 01 - 22
WG - 1.1 + 16 — L6 — 2.4 + 2.4 — 4.4 — 0.3 - L2 - 2.0
1750
AG — 16 + 2.6 —L5 - 32 + 35 — 4.4 — 0.3 —- L1 — 1.9
WG -~ 1.4 + 2.6 —L9 - 2.6 <+ 3.6 - 4.8 — 0.4 - 11 - 2.3
2000
AG — 19 + 2.9 - L9 - 317 + 4.2 — 4.8 -~ 0.5 — L4 - 2.7
WG —1.6 + 4.6 —-2.3 - 31 + 5.5 — 53 — 0.4 - L2 - 2.4
2500
AG — 2.7 + 3.6 —2.3 - 31 + 6.7 — 4.9 — 0.4 - L1 — 2.2
WG -—1.9 + 35 — 2.5 - 34 + 6.6 - 55 - 0.5 — 114 - 2.9
2800
AG —-31 + 4.5 — 2.5 — 4.8 + 6.3 — 5.5 - 0.5 - L2 — 2.6
WG — 1.9 + 3.2 — 2.6 - 315 + 175 - 56 — 0.5 - L3 - 2.8
3040
AG —3.2 + 4.5 — 2.6 - 33 + 175 - 5.2 — 0.5 — L4 — 2.7

WG I With Grain . AG: Against Grain

1968 W-I¥3VeP



Table 2 Changes of electrical resistivity and Young' s modulus after heat treatment at 9300C ov
1000C under the compressive stress 284 kg cm®

Sample

Specimen

1L

After the measurement of length
change with time at 900Corl000C

Young’s modulus
x104 kg/cmz

Electrical resistivity
%1072 Q.cm

Note

As-received(average)

Young’s modulus
x104 kg/cm2

Electrical resistivity
x1072 Q- em

S1G—-B

-T171-

After the measurement at 1000C
for 4212h under the stress 284
kgZcm for the sample heat-treated

at 1009C for 594h

After the measurement at 900C for
175h under the stress 284kyc.m2
for the sample heat-treated at
900C for 24h

After the measurement at 1000Cfor
600h under the stress 284kg/cm®
for the sample heat-treated at
1100C for 24h

C—140

After the measurement at 900C for
460h under the stress 284 kg/cmz
for the sample heat-treated at
900C for 138h

After the measurement at 1000(C
for 644h under the stress 284
ln:g/cmz for the sample heat-treated
at 1000C for 618h

1968 W-1¥aAV(
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Apparatus for the measurement of dimensional changes

at high temperature under compressive stress,
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Fig. 2 Mazain part of the furnace for the measurement of dimensional
changes at high temperature under compressive stress,
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Fig. 3 Length changes after heat treatment at 1000C—3040TC
for one hour ; S6A and S6Ware SIG—B, N6A and N6W
are EG—36B, T6A and T6W are C—140 carbons,respectively,
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Fig. 4 Change of bulk density after heat treatment at 1000—3040C
for one hour ; 86A and S6W are SIG—B, N6A and N6W are
EG—36B, T6A and T6W are C—140 carbons, respectively,



SO

Length change, %

JAERI-M 8561

°

2 -2y
@
[@)]
5 -4}
£ 4
O (w)
- -6} ©S6A , 8 N6A )
S ®*SEW , ® NBW
‘g A T6A

-8r ATEW

_10 1 [ L P 1

1000 1500 2000 2500 3000

Heat Treatment Temperatur, °C

Fig. 5 Change of weight after heat treatment at 1000—3040C for
one hour ; S6A and S6W are SIG—B, N6A and N6W are
EG—36B, T6A and T6W are C—140 carbons, respectively,
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Time, h

Fig. 6 Dimensional changes of the sample SIG—B with time at
900C, 1000C, 1100C and 1200C under the compressive
stress 3.2kg/cm’,
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Fig, 7 Dimensional changes of the sample SIG—B with time at
600C under the compressive stress 284 kg/cmz
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Fig. 8 Dimensional changes of the sample SIG—B with time at
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Sample SIG-B

1000C under the compressive stress 284 kg cm’,
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Dimensional changes of the sample C—140 with time at

900C under the compressive stress 284 kg /cm®,
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Fig.11 Dimensional changes of the sample C—140 with time at

Fig.12

1000C under the compressive stress 284kg/cm2_'
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Thermal expansion of the SIG—B, C—140 and EG—36B carbons,
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Fig.13 Change of the thermal expansion coefficient of the

sample SIG—B with heat treatment temperature,
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Fig.14 Change of the thermal expansion coefficient of the
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Fig.15 Change of the thermal expansion coefficient of the

sample C—140 with heat treatment tempserature,
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Fig,16 Dimensional changes of the SIG—B carbon heat-treated
at 1000C, 1100C, 1200C with time at 1000C under the
compressive stress 284 kg/cm’,
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Fig.17 Dimensional changes of the SIG—B carbon heat-treated

at 1100C and 1200C with time at 1000C under the
compressive stress 3.2 kg/cmz.
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Fig.18 Dimensional changes of the SI‘G—-B carbon heat-treated
at 1000C, 1100C, 1200C with t% a¢ 1000C under the

compressive stress 284 kg/cmz,
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Fig.20 Determination of the activation energy of the sample SIG—B



