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fntrodncti on

Carbon-c¡rbon cmporite¡ have ercel lent high
teolerature rtrenltbr good tougho€llo and los ne-
utloD absorption croa¡ aection. lbi¡ coubination
of propcrtie¡ sould o¿ke the¡ ¡uit¡blc for uac i¡
nucle¡r rcrctor corer i f  tbey rete reri¡ t¡nt to r!-
diatior danagc. Eovcver¡ greviour rotl, ¡boscd th¡t
PAtt- a¡d rayon-barcd catbot fibct-¡ ¡brinl exc.!.-
ively rt  bigh neutto¡ f lue¡cc¡.1'2 Gryrtel l inc
grephitc terdt to be ¡ore- radi¡tioo ¡t¡ble th¿u
iooiry c¡y.tr l l iuc c¡rbo¡.3 fhur. norc gE¡phit ic
f iber¡. luch ¡¡ an¡c¡led pitcb-breed f iber¡ ot vr-
por dcporited f i l ¡¡ent¡¡ offer tbe poraibi l i ty of
oakiug c¡rbo¡-c¡rboo capotite. thst .re rtrble
enougb under irradiat ior to be useful for reactor
cora coúPon€ntt.

Ev¡prirntrl

A rerie¡ of comercial PAll-ba¡ed and ueeopbaae
pitcb-bared c¡rbon f iber¡ sere ¡nne¡led ¡t  2650oC
and 3l00oC to iucrea¡c tbcir cryatal l iue order. Lc
v¡lue¡ ¡calured frou ¡he eidth of tbe (002) rrey
diffr¡ction pealr are ¡hosn iu lable l. Vapor depo-
¡i ted c¡rbon f i lsue¡t¡,  ¡ i l ico¡ c¡rbide f ibet¡,  ¡nd
bigbly ¡n¡c¡led pyrolytic grapbitc (Union C¡¡bide
EOEG) vcre ineluded in the expcrioente. Un¿nnealed
¡nd rnnealcd rpecincnr vete irr¡di¡ted i¡ four
"piggf b¡cl," cruciblc¡ i¡ tuo graphitc irr¡di¡tio¡
cepruler in tbe EFIR re¡ctor et 0¡k Ridge l{etioael
L¡borrtory. thq frrt ¡Gutro¡ flue¡ce rengcd froo
4.2 ro 5.ó ¡ r02l n/ca2 (r>50 kcv) ¡od the irr¡dia-
tior¡ t¿operrture, detct'¡ined fro¡ ¡ilicon c¡rbidc
trBpcnture rositor¡, rauged frm 410 to 620oC.
Length cbanger tere r¡e¡¡ured sith a traveling
uictorcope, deneity chaaget y€re Deaaured by auc-
peleion i¡ broooforu-oeth¡nol Di¡tsrear and cheoger
i.n Youngrr uodulu¡ ¡nd te¡¡ile ttrength v€re De!-
¡urcd on r ingle f iber¡ ceoeoted to ,  paPer tebr¡
uaing a qicro-tenai le test ing o¿chine.a

lerrrlt¡ ¡ld Di¡cn¡rioa

Cbr¡ge! ir lcngtb and dilucter (calculated

fro tbc de4pity ch¡¡gc¡) for epeciaen¡ irradi¡t¿d
to 5.0 ¡ l0zr n/cuz ¡t  620oC ¡re rhovn in Teble l .
Ibe fibcr¡ ¡11 ¡hwed lougitudiurl rhriukage end a
¡q¡ller di¡¡etral erpantion. lbe dinen¡ionel
cbanger yere ver:/ dependent oo lhe fib€r tyP€ sDd
eoneelilg tre¡tüent, vith the leart grapbitic
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fiber¡ (as received PAll-f iber type l)  abrinking lon-
gitudin¿lly more than ten t iner fa¡ter thsn t.he Dost
grapbit ic f ibe¡¡ (pitch-baeed f iber type 2 annealed
at 3l00oC). fhe di¿uetral erpanrion of the PAil-baged
fibet¡ srs proport iouately les¡ tban tbat of the
uora grapbit ic pitcb-bared f ibere becauae the fomer
increa¡cd ir dearity duriug irr¡diation vhere¡¡ ¡he
l¡t tcr decre¡¡ed r l ightly in denrity. D¡¡ed on ¡ore
l i¡ i ted d¡t¡r the irradiat ion rtabi l i ty of both va-
por depoaitcd f i l ¡r¡e¡t¡ a¡d SiC f iber¡ appeared very
good. The longitudioal ¡hrirkage of tbe f ibera is a
o€laure of the e-¡xi¡ rhrinkage of the coD.tituent
ctyrtal l i tee' shich i¡  loser in oorc cryatal l ine ua-
teri¡ l¡  bec¡u¡c Eore interst i t ial¡ ¡nd v¿c¡ncie¡
recobine before they relch nucleation ¡ i¡e¡.3

The dependence of the longitudin¿l rhrinkage on
irr¡diat ion teúperature is ehovn in l ig. I  for three
uaterial¡:  an ae-received PAll  f iber '  ¡  pitch-bared
fiber en¡eeled at 3l00oC, and highly oriented pyro-
lyt ic graphite ("uorc"). r¡e data ¡re nor¡al ized !o
¡ f lue¡ce of 5 ¡ ¡g2l o7"r2. lbe tvo üore gr¡phit ic
o¡teri¡1r ¡hov a negstive tesperstur€ dcpendence.
rhi le the 1e!. grsphit ic PAN f iber¡ ¡hor a poricive
tespcr¡ture dependence. Thi¡ behavior i¡  con¡irtent
nith errlicr erperinent! on pytocerbong aud nuclcer
graphite ¡nd c¡n be erplained by the hypotheli! th8t
thc rpacing betvee¡ ¡ucleation aite¡ (¡uch 8r cry!-
tal l i te bou¡d¿rie¡) i¡  le¡¡ th¡n th. neen frce peth
of irrsdi¡t io¡- induced dcfect¡ in poorly grephit izcd
crrbo¡¡ but greltrr in scl l  grephit izcd c¡rbon¡.)

ten¡ile te.tr eere ¡¡de on thc Do¡e dinen¡ion-
el ly rtable f iberr ¡f ter irrediat io¡. l rble I  io-
cludc¡ the DcrD. of 20 te¡t¡ o¡ ¡nne¡led pitcb-bated
fibcr¡ and SiC f ibet¡ irradieted to 4.2 t-1921 o7.r2
at 440oC. the oea¡ strelgth of al l  tested f iber
groups iocre¡¡ed by l5-452 after ir tadi¡t ion, rhi le
Youngtr ¡odulu¡ of tbe pitch-bared f iber¡ decre¿¡cd
alightly. Youngte nodulu¡ of the SiC f ibere in-
crea¡ed by 502. The streogth increases are ¡bout
the reüe uagnitude a8 those reported for PAII-b¿¡ed
fiber¡ i¡redi¡ted to Euch lover f luence¡.o

Conelu¡ion¡

fhe re¡ult¡ shd thlt ¿nnerled pitcb-bated cer-
bon fibe¡¡ ¡nd SiC fibet¡ have good dinensiotral ¡t¡-
bility u¡der fa¡t n.utlo¡ irradiatioa eud th€ir ten-
¡ i le . trength i¡  incree¡ed. The¡c f iber¡ h¡ve
grmiae ¿¡ rei¡forceDeott in a auclcer raactot cúvi-
ro6etrt.
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T¡blc t .  rrr¡di¡t ion-i¡duced changer i l  dioen¡ion¡ ¡ ld tcn¡i le propert ies of carbon ¿¡d SiC f iber¡.
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binc¡¡ ional.ch8rgc d¿t¡ for 5.0 ¡ l02l n/cu2 (¡ > 50 kev) ¡t  620oc. Teo¡i le dera for 4.2 7 ¡g2l a¡.,2(E > 50 L.eV) ¡t 4400C.
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l. Dcpendenee of lougitudinel tbrinl,rge of
cerbot fibcr¡ on lrradi¡tion tcuperrturr.
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