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Absiract  The microstructures and mechanical properties of continuously porous SiC-SizN; composites
fabricated by multi-pass extrusion were investigated at different Si levels added. Si-powder with different
weight percentages (0%, 5%, 10%, 15%, 20%) was added to the SiC powder to make the raw mixture powders,
with 6widY,0,-2wit3AL0, as sintering additives, carbon (10-15 tam) as a pore-forming agent, ethylene viryl
acetate as a binder and stearic acid (CH(CH,) ;COOH) as a lubricant. In the continuously porous SiC-SizN,
oommposites, SiyN, whiskers like the hairs of nostrils were frequently observed on the wall of the pores. In this
study, the morphology of the Si:Ns whiskers was investigated with the silicon addition content. In the
ocomposites containing of 10wt Si, a large number of Si;N, whiskers was found at the continuous pore
regions. In the sample to which 15 wt% Si powder was added, maxinuim values of about 101 MPa bending

strength and 57.5% relative density were obtained.

Key words SiC-Si:N, composite, SizN, whisker, Porous body.
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Fig. 1. A schematic flow diagram of experimental procedures.
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Fig. 3. XRD profiles of (a) waste SiC-20wt% Si powder
including sintering additives, (b) after 1st burning-out, (¢) after
2nd burning-out and (d) after nitridation of extruded bodies.
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2. Low magnification SEM images, images and EDS profiles of SiC (a,b) and Si (¢, d) powders, respectively.
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Fig. 4. SEM micrographs of 2" passed continuously porous SiC-Si;N,composites depending on (a) 0wt%, (b) 10wt%, (c) 15wt%
and (d) 20wt% Si addition content using N, gas as nitridation atmosphere.
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Fig. 5. SEM images of end (a,c) and middle (b) regions of the 2™ passed filament of 10wt% Si addition content continuously

porous SiC-SizNs composite.
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Fig. 6. TEM image of the Si;N, whisker of the continuously
porous SiC-SizN, composites.

Table 1. Relative density and bending strength of continuously
porous SiC-SizN4 composites depending on the Si addition
content.

Bending Strength ~ Relative density

Sample

(MPa) (%)
SiC-0 wt%Si 45.05+3.12 50.4
SiC-5 wt%Si 63.45+2.15 53.7
SiC-10 wt%Si 73324527 56.7
SiC-15 wt%Si 101.04+3.87 575
SiC-20 wt%Si 97.43+732 56.7
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