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A uni-directional carbon-carbon composite material, MFC-1, was irradiated
with fission neutrons at a temperature near 1070K to a fluence of 0.7dpa., and a
degradation of thermal conductivity was measured by a laser flash method. The
reduction of conductivity due to the irradiation showed a dependence on measurement
temperature: at room temperature the conductivity decreased to 20 % of the un-
irradiated value and became to 45% at 900K. About 60 % of the radiation-induced
therma! resistance was recovered by a post-irradiation annealing at 1600K for 0.5h.

The thermal resistance increased linearly with the measurement temperature
over 600K, and the irradiation-induced resistance showed little temperature
dependence. The thermal resistance of MFC-1 was analyzed in terms of phonon
mean free paths: Umklapp processes, crystallite boundary and irradiation-induced
defect scattering. This result showed that the temperature dependence of thermal
resistance was mainly due to Umklapp processes, although a little femperature
dependence was observed for the mean free path of defect scattering. .

The anisotropy of MFC-1 was also discussed with the crystaliite orientation
parameter obtained from the conductivity values both parallel and vertical to the

fiber bundle direction,
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e, PHVIREOBBEFTHERABMEINTWE, UHROBREFOERIILE-T, 75X
TR NOBEBERIETH h, BRRMEL. BT O/0H (5 REMERIRZHI D E T RIERH
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AOBENERESHEEP LTS ATHAREOERABH Ty —~ME LT EF IR TY
B,

— i, FHETEHICL ) ERMHOMGERIELT I I EHHLNTED, O/ VT
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a=(1.370 D)/ (m?t,,) (1]
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2.2.3 BpEH
AR R)FREBEOHEEE S LIZ[2]ADS5RDE,
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DL R DEE I NS Tvertical il TH 2. MARKPVWT, TRENEEORL Z4ED
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ABEEIT L AR EERNR Y THAI L ERA L. kP, WelsenburgerDFE R 2600KE TOE
HAOF—¥ 22hd, BERUTEF -y 807 BEERIDWTRLOFRZOKAFTOE—
ZiESH W (Fig.2),
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B (1,2,3,4mE) S B ERERD., HBREFIR.ITRLE.

NFC-144 0 B A1z W T i, parallelili O BEBREERK T verticaiAM D 2 OfED@E N
HER L= (Fig.3)o F -ikBE OEADRE I DWTE. parallel 3B CE X Inn D45 FH =R
TR T B E R, FICRTERREA, ZOEXmnEET parallelifi 4 lic DN THEL

SEEE L-ERGE L 200RE)THY, EETEUREE. 00KUETAXARMTH o — /.
HEE 2my L 3EEHI oW TE 3EME L AR TIEERESMD L, BROET 3 %R,
GOOKLL Tl 2 URIETH o 1= (Fig.d)e COBEREZOHIE >V TH., SHEED
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CREDSNA VS, FEEDIES D FREVS (dm) DI LR TEDRECRIBEAER .

e ESER T AAEO D). HRREERO TRNEEOEE LRER ORRPFEES
FBTH D : parallel RB O L 3 2 BAGEH O E ICHEVABRAEHED & BE - NEEROT
D AR E, BITREMKROEL, vertical EEBHCEWHRK TRYE LMD BEPST
EoLbint,ofllE#Es e TREL 3, HEEOEXHORECE, FiomEHRDITR, O
AR ORES, ORAEROMROE S OX(HEECRRCEOERELEISNL, THEOD
5% onTH, BEEOEVWENTRAZEOEHFLENE WS BRERE, T TH
B KW THHENTH S PICOBMOFIEHRTEERTE

L OB EE S, M-I OBERBEERTIRARS OIRE%1.0me U(parallelidft), JFH
BORETF — 2 I EEmOERE 5 . BB, BEERRA OREGFRIMICLTHEN
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BORREROHZICE. SEOAERRBH 205V, WEBEEHRD 3 LOBEHUME ZAV
7o MFC-1Z8ER K 2 ffic >\ THEA AR OTHELE MZ LERE Table 3R Lz, ZOFREL
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HOBENEOEH I OVWTR, TTCCHLEHONETEHRELZET EHE>TNEH, H2
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3.3.3 BKm
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ZTDER DG,
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1/k;: 7 L7 2y THEEC L DEIER
1/k,: fRBHIFIC L B RIET
Ik BB REEL & % BEHT
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L: e E T i
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3.3.3 BER
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4.1 BIEHL L FHEBTR
HAHMOBEAOREEROR TN, BHaigoskEReTATA]L 4T LE,
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BEm LISy TEBCHET 2ELERD, Fig. 9l ERTHALE. ZZTBIX0EHE
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4.2 SEEEEE
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Table 1 Specimens for the thermal diffusivity measurement

Specimen Material Dirrection Bulk Density Thickness
of fiber *1 [g/cm 3] [mm]
POCO-3  AXM-5Q1 %2 - i 1.713 1. 441
T- 1 MFC-1 %3 parallel 1.933 1.016
T- 2 1.943 1.994
T- 3 1.962 2.997
T- 5 1.962 4.016
T- 9 1.949 1.983
T-10 1.952 1.989
P- 1 MFC-1 %3 vertical 1.923 1.030
P- 2 1.942 1.960
P~ 3 1.948 2.983
P- 4 1.938 4.016
No.20  MFC-1  *3 paraliel 1.885 1.504
No.?26 1.860 1.529
*1: Direction of fiber to the laser beam.
x2: Ultrafine-grained isotropic graphite produced
by *POCO" .
¥3: Uni-axial C/C produced by "Mitsubishi Kasei’.

Table 2 Irradiation conditions of MFC-1 specimens

Specimen [rradiation Neutron Fluence [n/cm2] Displacement
Temperature [K] (E>iMeV) (F>0.18MeV)  Damage {dpa]
No.20 996-1055 5.66E+20 1. 14E+21 0.588
No.26 1062-1068 6.73E+20 1.36E+21 0.700
D-143 992-1049 5.93E420 1.20E+21 0.617
D-144 992-1049 5.93E420 1.20E+21 0.617

Table 3 Irradiation induced dimensional change of MFC-1 specimens
irradiated at 992-1049K to 0.617dpa

Specimen Length [mm] Volume  Bulk Density
Parallel *1 Vertical *2 Vertical *3 [cm3) [g/cm3]

D-143

pre -irr. 24.9817 9.9733 9. 9801 2.487 1.963
post-irr. 24,8828 10.0301 10.0413 2,508 1.947
Change[%]) ~-0.40 0.57 0.61 0.79 -0.78
D-144

pre —irr. 249800 9.9774 9.9800 2.487 1.973
_post-irr, 74,8814 10.0328  10.0350 2.505 1.958
Change[%] -0.39 0.56 0.55 0.71 -0.70

*1: Parallel to fiber axis,

— 8 —

x2,%3: Vertical to fiber axis.
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