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Property Evaluation of Reaction Sintered SiC/SiC Composites Fabricated
by Melt Infiltration Process

Sang-Pill Lee, Yun-SeoK Shin and Akira Kohyama

Flexural Strength(® 874 XE), Microstructure(P] 12 3]), Melt nfiltration(-3§ &3),
Reaction Sintering(¥H-8-4~2), SiC/SiC Composites(SiC/SiC & T2 &)

Abstract

SiC/SiC composites and monolithic SiC materials have been fabricated by the melt infiltration process,
through the creation of crystallized SiC phase by the chemical reaction of C and Si. The reinforcing material
used in this system was a braided Hi-Nicalon SiC fiber with double interphases of BN and SiC. The
microstructures and the mechanical properties of RS-SiC based materials were investigated through means of
SEM, TEM, EDS and three point bending test. The matrix morphology of RS-SiC/SiC composites was greatly
composed of the SiC phases that the chemical composition of Si and C is different. The TEM analysis showed
that the crystallized SiC phases were finely distributed in the matrix region of RS-SiC/SiC composites. RS-
SiC/SiC composites also represented a good flexural strength and a high density, accompanying a pseudo
failure behavior.
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Fig. 1 Microstructure of RS-SiC material
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Table 1 Characterization of monolithic RS-SiC materials

Density 3.0 Mg/m®
Residual Si content 244 %
Flexural strength 550 MPa

(b) Inter fiber bundle;

Fig. 2 Microstructure of RS-SiC/SiC compaosites
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Table 2 Chemical composition of a and b portions
displayed in Fig.2, as identified by the EDS
quantitative analysis

Portion Si (atom %) C (atom %)
a 64 36
b 47 53

Fig. 3 TEM analysis for the interfacial region of
RS-SiC/SiC composites
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Fig. 4 Dark field image by the diffraction pattern for
the interfacial region of RS-SiC/SiC composites
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Fig. 5 Load-displacement curve of RS-SiC/SiC composites
obtained from the single-fiber push-out test
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Fig. 6 Deformation of SiC fiber obtained from the
single-fiber push-out test
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Fig. 7 Fracture behavior of RS-SiC based materials
obtained from the three point bending test

Fig. 8 Fracture surface of RS-SiC/SiC composites
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