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ABSTRACT

This thesis aims to contribute establishment of high performance aerospace system,
quality energy source for the future by development advanced ceramic composites. NITE
C/SiC composites are expected to have attractive properties due to its high strength at
elevated temperature and high toughness due to their carbon fiber reinforcement, but the
compatibility of the NITE method and various carbon fibers had not been noted. This thesis
focuses on the effect of the mechanical properties of the fibers to the properties of C/SiC
composites and discusses the character modifications caused by the NITE process to find
out the appropriate carbon fibers. This thesis consists of seven chapters.

The chapter 1 is an introduction, where importance of advanced materials developments
toward aerospace and energy systems in future. Especially the character and detail of
various carbon fibers essential to advance the research are described.

The chapter 2 presents the NITE process including outlines of preparation intermediate
materials for the production of preforms, sintering method.

The chapter 3 cares mechanical property characterization at room temperature of NITE

C/SiC composites reinforced various carbon fibers. Tensile and flexural strength evaluations
reveal that the strength strongly depends on the carbon fibers, and elastic modulus
characterization suggests micro-crack initiation on SiC matrix during the NITE process.
Fracture resistance characterization reveals that the pitch-based and having microstructural
oriented carbon fibers show high crack propagation resistance while the PAN based one
does not though its quasi-elongation behaviors is observed.

The chapter 4 cares high temperature tensile tests of the C/SiC composites. The strength
and elastic modulus tended to be higher than these at room temperature.

The chapter 5 provides microstructural characterization using SEM, TEM and EDX. TEM
and EDX observation reveal that grain growth and chemical reactions are different among
the fibers. The pitch-based carbon fibers having oriented microstructure have crystalized
grains and seem to be stable during the NITE process though slight microstructural
modifications are observed on the fiber/matrix interface. The interface of PAN-Based fiber
and SiC matrix are significantly reacted and the grains are grown. These suggests to be
reason of lower strength of the composite.

The chapter 6 provides the investigation of high temperature and pressure effects for



carbon fibers. The fibers are treated in a hot-isostatic pressing device and applied high
temperature and pressure to distinguish chemical reaction effects during the NITE process.

The chapter 7 is summary of the thesis.

mXEEBROER

IINITEVE CTHRUVE U 72 e B s b SICERE G ML (C/SICEAMEL D) DiRHE
HRAHE DM BHREE RS M B O IR & I LI TRBICODVWTOH L E LD
LOTRIENS 25, BRI R, B2 IEAMEORIERCETL2NET
%, HBIFETITHIE TOBMERR &M EZITV -7t TEMLTSH,
SRAGICAE I 2 IR BB KV IRE L IO MR CRERAENEL D Z & &R
L7, $ATEIINITE C/SiCHEAMEIA1000°C £ TO @RS TIX5|EMENET L
RN L ER LT, BOEETITEFEMELEN LEEMIT 21T oTcNAETH D, R
BFEMEZHNCTO~ N v 27 27 F v 7RO TIL, SiC& BERN K
S ARDRTYE v FRMHME. PANRIHME OB S B TIIRAMFFIZ~ Y v 7 R
77w 0 INBET LD, MMEOBMERDNZWERE~Y N v 7 A7 Ty 7 ERD

M S, BERENSLET D AR L, BBRE T HEKEE AV o ke s
(T, A S E DR WPANRIRAE . E MY v F R R FEEHE I BRI IS ME PV RLR
7777 A MERORENBRE S, BEMIWA L ORISHEZLELT 572 L NITEY

Ot AR CIIHEBELEEEDNMENZ ERNbhot-, —F CHWmEOEWRE Y v F

«

RAEHE THE DN AN T T 7 7 A4 POFERBRENBEEIND LOD, [REMHMEN

HICRKREZRMHMELITBEINR N ERRENT, FH6EITHIPHEE 2 H W TRE

TRHE DM EAEFEM 2 £ L7-ANR T TH D, FEEICBWTHBREZEEOE - T

BEMEE Yy FRBHETH > TH ., MdaEO & O EEMEROMMEIINITEY v & 2% 1



faltb3 % —J5 T, iRy M R O RV ERKE IR E N TR A T A2+ A
THIEERM LI, LLEDOHITED b R FEMAHE O i G M 23 LAk 22 B P & i B E o0 )

FICHBLUTHRLE LTC/SICEAMBOMEREZREL TR, REMEE v F

y

IR T AE O T AR R OMHMENNITEY mE R IZHT D E WO ffmae & DT
W5, ARRERSIISFSH8H8H 16 L BEM 6T AEK613% THENME L. i UH
HELENCHAELZRKBE2ITo72, BESOZMEITEE, AIEZEOTIIA TH
o7, 15WED 5 15M454) F T SCIZ DWW T DRE ., Z D% 15MF4545 5 5 16M:304) &
TIHERBERISE Mo, REO&IEBRE T ToOM M TARNFZER D+ o208 i
TELDNOBMHADARRLTND R EDREMIIH -72b DO, NITEE THE M 5 ik #
WHENETOIRNEERZAH L TCEIELTEBY, SRALT I v 7 AMEBRICE

TOMETH-TLE LT, L (1) OFMmXELTMEHD LD LB,

B

TIXTEK RO T,



