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Studies on thermal expansion and neutron irradiation effect of

polycrystalline graphites
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For thermal expansion and neutron irradiation effect, thermal
expansion coefficients and physical properties were measured of poly-
crystalline graphites, neutron irradiated, unirradiated, and
compressively pre-stressed at room temperature, respectively. Factors
involved in the thermal expansion were thus clarified.

Relationship between thermal expansion coefficient and dimensional
changes of graphites irradiated at high temperatures was studied.

Thermal expansion and physical properties were measured of the 1rradlated
graphites and subsequently after their thermal annealing at elevated

temperatures. Behavior of the irradiation-induced defects is digcussed.

Keywords : Graphite, Thermal Expansion Coefficient, Physical Property,
Dimensional Changes, Neutron Irradiation Effect, Pre-Stressing Effect,

Thermal Annealing, Irradiation-Induced Defects
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OTHRE L7 X510, BREREFREERLER, BLUZN 0B EOMEOBEZIZHL
THBEZTE o 20

2.2 EBAHE

221 82 H.
c@%ﬁmﬁﬁbtﬁ%ﬁﬂu,¥»7f4b:—?z%ﬁxﬁﬁﬁ6m3—71%®ﬁ%
FRESHABTHD, ThoDHBOFEHEA A Table 2 1ITxR LI,

MEEOHEICER L-RBA I, AREHOBEE 3 cm~5 cmZ OB WT, A AT 5
KETELUEBEOD - 20OFMIZ10mmX 10 mmX 50mmDAE IOEMEDNOH LI, ER 5mm,



JAERI-M 8367
Ex20moEgRicmILEbOTHE, ERLEROMEICE, AICAKBEEHL SR UL

ANKFETHYOH L-EESm, EX6 OomOABRORKBE R, 2k Ror 2 b
) — L AR GOREEICIZ0.8 g~ 1 gDRBEEAL 72,

Table 221 #HERUWEAAHOEMLE

Forming |C,(002 )* L.(0 02)* Bulk density  n—butanol
No| Sample Coke BAF ™Y density
| method (&) (A (Mg-m') |(Mg/m')
1 |SEG-RM-H &tk eth 2 -7 2 [FLEL 6723 780 1.6® 170 2222
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Table 223 &5 4 — 4 —DHBEHFKR

Sample X R, Ry
SEG—RM—H 0.43 0.81 0.59
s M @ 0.21 0.7 4 0.6 3
G163A8 | 014 0.71 0.6 4
H—-—327 0.37 0.79 0.6 0
SM1—24 0.0 6 0.6 9 0.65
7477P T 0.0 2 0.6 7 0.6 6
74 7 7 0.01 0.6 7 0.6 6
1 M — 2 0.02 0.6 7 0.6 6
IM2-24 0.0 2 0.6 7 0.6 6
I1IE1—24 0.0 8 0.6 9 0.6 5
SE2-214 0.2 3 0.7 4 0.63
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HICREERH RN IC L3RG ETHEEMETLRUT 2 2H0O—>OFRE LTHMlE
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CTTI}, BOMER O BERORLES LOERBFICLZEIE L IC, HEOR
WolcFu ) r4 b2 -7 25BLUOHRAGHI- 7 2208 2 DEFFRAERMEIICONT
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COEBRICER LUIBSRENIT, 77 2D Le Carbone Lorraine® T, 22 Vv#H2Z
A 2273K THBEs 4 THELAEZIORE, BLUT A ) HDUnion Carbide Co, BWT,
2473K T X B7 V4 Vv A ZSHEHAHTT3273K TLREBRARAT 1o O
BETHI. BTFFRRABHHMER, Frvr a7 203 RAM -7 22EHB &L
TELBEL, $30VEHAHICL->THE LR TH S, Tho OXB O < Table 3.1
WE & TR LT,

BREN OBRBEEATEICE, cBAMOHEREL T6mmX6mmXx8mm, a#hHECHE
FHELT6mmX6mmX20mm DR OB 200t LTREISH L,

B T-EHEAHME ORSE B L OBBEANECE, ABZEMHORB3cn~5ecm T O KR,
1 O 1 OrrenX5 G 32 44 4B A 770 42 AT 6 & SR ORI H IS 61 D 1k L, 2 1% 5 mm ¢
X2 0mm OREKORBHICMT LTER Uiz, EFH A BBRME ORILESH ORIE IS
0.8g~1g DEFERHNI,

3.2.2 HEOd:FIRH

ik FRRSHE, BABEF AR - KESIEROMEEE (JMTR) T -7 B O
BB & MEA Table 3 1R L7, WMEREIL923K~1533K, MHBIRA 30x10%
n/em? {(E>0.18MeV ) THotoy

323 HEEELUIAESTHORE

HERONFCEIEYERKA2AS OMNEFEAE R L, LKA ES 6 ORE D
TIva{U. S AVBOKBERo v -2 -4FH LI, CNODREFEZEILSDLWTHEHBLE
WCER LT, B, AEEOCHETRE-RBRAZBHMARCAEL, o 0HAE LB L,

Table 31 HEENEARE S L OBHEE

Irradiation [Maximum neutron

Sample Brand Coke Form ing method| temperature |fluence
(K) {E>0.18MeV)
- AL BE ] — B 1383~1623| 2.2 x1 0%
BB E R
B FRiR N (A 923~1623| 24 x1 0%
IM-2 FiyFd4 ba-gzx| A D 1093~1473| 3.0x1 0%

1E1 24 (v +4 bo-—2a] # L & L 943~1403] 1.8 x1 0%

I T P B ke |
H-327 |&§kA#HaI—I= WL WL [1123~1413| 20x1 0%

7477PT |#EsEGio o2 H A D 983~1533| 20x1 0!
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JEZBRBEER YOEBE ST EFEMIRKBBRA S EN TV,

SRSENHEOBREBROBRATIE, #STORTFTRERGCERNEARBRCEIITESR
DEEAZDOT HICEIEEHSAVSNTE D, COBEEREODICHEEH LKA OEE
DEBHETNTE, BERICHT 2 Cho ORBLHMICHIT L, SREZNMHORE
EOREBCET ZNAEEA b, TCTEHEOFER N OTER TMERE L2808
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REOMERM iCITMET L R4EMHY, ERT196 MPa, 701392 MPa OE X
TRE L, BB, STPTDRECSWTR AV EECEVKLIARROESHOHELH
BB EAF L2 TR AR L, 351, RKRENBRAOUEOEELA L70HIT,
ST & TD oK £ M UREB MESRE TIERL 72,

522 BEBELBLIUKBEoL AV -DOHIERFE
MR I OKERo YA v ) —DRIEHEIE2 ZICHFMCKEL L,



JAERI-M 8367

Table 51 #ERAERBIBOBFRE

Sample Bulk density ( : :
Sample | Manufacturer Direction Co{002)| Powder
. Na (Mg/nf ) (A)
1 Y/ 1.98
2 L 1.98
ST Strive 3 /Y 2.0 2 6.7 17 | XAEH
4 s 206
S t 206
AF96./97, Kropfmiihl 6 / 201 6.720 | RLER
KS15 7 // 192 6717
Lonza AEEH
KS0 2B 8 V74 1.91 6.717
! 9 Y, 2.0 0
10 s 200
TD Tokat Carbon ; - RKEEH
11 // 2.06
12 N 2.0 6
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CTHARBEOMEERLVOGAE, 11 73K TMAL-ETHITANL-EORRE O
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