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Thesis Summary (approx.2000 Japanese Characters )

EEF AR & LTRIEA U E (BC) 2ERATLHE, BUSHBIUANY AT R
£2 BiC Ny hOBBRB LUy R LHEE L OBBMEER (ACMI) 12X 54
BEOWRBEE L 2o TS, BiC HilEH 2 Ao filiE 2 R, L& L THEAT -
DITIE B4C fHlTEA OBIRAY - PARMEE, THEAERMERS LU Y ¥ A0 RPEHRED M E2SR D
bhd. BHETIE BiC HIRDOERICBIT IR FEEHEBLOI—R T ) Fa—7F

(CNT) 5k B«C EHEMEIOIER 24TV, B4C il O tEsE(LICET 5T 2T 7.

DIZ, BeOs/ A —AR 7T v 7 BREMFRZHVTEURFRTTEIZ L D BiC BEELSRL,
BULEIREE R X OVREM R O &K BsC BROFIRE L R ERICRIETREL R .
BLEIRBE T AR BiC LT ORRICHEE R 5 2, IRED LRIV AL BaC BT ORIBEHIH
DIHIEEALNT L. IBREMFHMITIAERK BiC RFORIRICHEL 5 2, BVLRIEE
1550°C Tid B20s EDOEIIZ VBRI T DAEKRENHE %, 1750°C Tid B20s EOBMNIZ L
VW BsC RIFDBAAZEFORLZEZHLMNT L. KRID, B0/ —Rr 75 v 7 DREKFE
WCHERIF & LT BC B RETML, B FRNSEREBETECLI VAR LY BC BHED
FBRB L ORBRICRETEEEZRA 7. BC B FiE, BREERECRB T L LTHx, &
X BiC MIERDIERM LT A EBHELMNE o7, BC BRFETRMT A LI2LY,
JRWELEIR EREFE TE R BsC MEORLFRZHIEHFTRETH D Z &, £72, &5k B.C K
FOREITETFORMNERL LUORBRICEBINSZ EZHLMNC L. BURBEBITEICE
T OERMEHERETEZ LICLY, FBREOBRVREOKRER BICHKRESMTEE L
BHALNI L. REOKERBIOCHKREFEATHZLICEY, BIC 2Ly FOBz#EERS
mMEXEBZERTEELBEENS.

THIz=vh (AD) BLIUOBET A I =0 A (AlOs) ZEREBIFIE LTHAY, sy h 7L
AIEIZ LY BsC/ICNT HEEMEIE/ERI L, BEREBIAIR LU ONT HRANEAE S+ i
B - BAOMEEIC 5 2 DR E 31 L 72, Al BhAITIZIBEE 1850°C, Al:Os B TIXiRE 1950°C
Thy hTVRTHIEICLY, BEREEMEZERT LA TEE. Al BiF2 AV

&, BEMERNICHRRRMESERT D OMENKL, —F ALOs BiRlZERL-HEL
MEHIMBD B -2 oW CThH VBV EITHEEZ AL, BEOIEILX b/ Ehote. EE




MELOFEMERIT CNT IMEOHEMHEVET L, 20 vol%d CNT M L7=54, BC B
E0K 12 fFE kot £, —HNEIZLS CNT @ 2 RKTEAERIC L 0 EEEoR
MREZIEGEZ R L. EEMEOE y I — R XX, CNT HMBEOEMICEVAE <
L, CNT #RANE 20 vol% DESFFICIX, BiC BlED 1/3RBEL o7-. EEME OIS
MY CNT BMEOBEMICEWER L. Ey b —REELLREA LA, CNT I
LOBEBHRBEINTZZ LD, TNAHENMR LD A I =XATHDZ L 2R LT-.
CNT % 20 vol% i L 7= & EHCIX, BaC BifK & bl U CREEESIMEN 1.5-2 {53 Gl k+
DT EBHLNE ST,

B«C/CNT #BEEMEOBILEZER L UBMHEEL, ONT ORMick h REMETRL, hy
P U AGMEICHR LT THROME Y bBELFEOEOHF B LY BUVMEE TR L. HAH
BIOBEBERIL BiC BEL B L THRATH 12 FETLAELE. ERICLVELRTS
TEHEOE L, EEHERIEE SR OB OMERIME & OB S, EAME OEILEkER
BIUBERT, B«C/CNT REICHITABEIIC L W XRENTWAZ ERBELNE 2o
To. (ERUT-BEEMEIOITHE, Wik, K7 Vb, BRSO AV CRERpE
BHZRELZE 25, BICHEELLESR, BAT2HEMLETEIERHALNE T

& 51T, BsC/CNT #HEMEIN D CNT OB A2 HEd 5 7- 0, HERFEEIZL Y CNT
Z—HEICER S, Ay b LREICEY CNT % 20 vol% & Tr Bs«C/CNT A% 1E
L, ONT DOEMMPESHE ORI EICES 2 5823 M L 7. SEM #BZEiIcLy, #
HZER LT CNT BEM L TWAHRF2EETH 2 LA TE, HHRFEIT CNT 28
MSETEEMBOERICEDTH L Z L35 ho7-. LI L, BEEOBREBF+STH-
e b, FHARFBEIC LY (ER L7z BiC/20%CNT/ALOs &4 E o th T 3B 11 U
EERHVRUWT TR L7z BsC/20%CNT/ALOs HEMEL L D HIEVVEE R L. £7-, WkE
P R E REBEVERNWZ EBRBH LN E R o T,

ARFRIZEY, BaCIZ CONT o8 EE2 2 LIk 1, BiC Bk L H~_EVEERM: 1 L
TR I BN EAME 2 RS A LR TEE. 20D, BUSHIZL S BC <=L
v b OERA) LR XUV ACMI O B EiE X 5.
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Thesis Summary (approx.300 English Words )

Boron carbide (B4C) pellets used as neutron absorbers for FBR frequently
fractured by thermal stress and helium gas release, followed by failure of control rods by
absorbers-cladding mechanical interaction (ACMI). Therefore, improvement of
mechanical, thermal and helium release properties of BiC pellets is required for
long-lived control rods. In this study, in order to fabricate long-lived B4C absorbers,
microstructural control of B4C powder and fabrication of carbon nanotubes (CNT)
reinforced B4C composites were investigated.

First, B4C powders were synthesized from mixtures of boron oxide (B20s), carbon
black (C) and B4C seed grains and effects of heat-treatment temperature, BzOs content
and seed addition on morphology and particle size of BsC powders were investigated. In
the case of mixtures of B20s and C, it was revealed that heat-treatment temperature and
B20s content influenced particle size and morphology of B4C particles, respectively. In the
case of mixtures of B203, C and BsC seeds, the B4C seeds influenced microstructure of
synthesized BsC powder, and morphology and particle size of the B4«C powder were
controlled by the B4C seed addition. From these results, it is supposed that thermal
conductivity of B4C pellets would increase using larger B4C particles.

Next, B4«C/CNT composites were fabricated by hot-pressing with Al or Al:Os
additives and effects of CNT content and sintering additives on mechanical and thermal
properties of the composites were investigated. Bending strength of the composites with
Al2O3 additive was higher than that of the composites with Al additive. Elastic modulus
of the composites decreased with increasing CNT content. Fracture toughness of the
composites increased with increasing CNT content. Thermal diffusivity and conductivity
of the composites increased with increasing CNT content. Thermal shock resistance
calculated using the properties of the composites was double of that of monolithic B4C.
From improvement of fracture toughness and thermal shock resistance, it is expected
that fracture in smaller fragments of B4C pellets by thermal stress and helium gas would
be restricted and the ACMI would be inhibited.
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