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Abstract SiN.- AIN composites were synthesized by in-situ reaction sintering, using the Si and Al metal powders.
To identify the microstructures and crystal structures of the synthesized Si.N,- AIN composites, OM, TEM, XRD and
EDX techniques were used. The percent nitridation of Si in the SisN,- AIN composites was decreased with increasing
the Al contents, and the nitridation of Siin the SLN.-20%wtAIN composites was the highest value with 97%. Most Al
particles were fully nitrided with poly-typed AIN(4-H structure), thus no residual Al phase was observed in the reac-
tion-sintered body. The crystal structure of Si;N, were mixed with @~ and S-structures, and microcracks and disloca-
tions were observed in residual Si particles. Although both AIN/Si;N, and Si/Si:N, interfaces rough shape, no interfa-
cial reaction compounds were observed.
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Fig. 1. of temperatures and duration times.
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Fig. 3. Optical micrographs of in-situ reaction- bonded Si;N«-
20% AIN composites. (a) : at 1350, (b) : at 1400T.
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Fig. 4. X-ray diffraction patterns of in-situ reaction-bonded Si,N-20% AIN composites. (a) : raw Si powder, (b} :raw Al powder,

(c):at 1350C, (d): at 1400°C.
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Fig. 5. Optical micrographs showing the AIN phase in the in-
situ reaction-bonded SiiN« AIN composites at 1400°C. (a): SisNs
~10%AIN, (b): Si,N-20%AIN, (c): SLN.~30%AIN, (d): SLN.-
40% AIN,
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Fig. 6. Dependency of Al contents on the percent nitridation in
the in-situ reaction- bonded SisN,- AIN composites at 1400C
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Fig. 7. Typical TEM image of in-situ reaction-bonded SLN.-
20%AIN composite at 1350C. The mark Si indicates the
residual silicon phase. Arrows indicate many microcracks in a
residual Si phase.

NSOV VECUN P ¥ J W, S|
5.363  ked 10,5
ch 278= 2% crs

Fig. 8. (a): TEM image of in-situ reaction-bonded SLN.«-20%
AIN composite at 14007 (b) and (c) : EDX profiles taken from
the dark circled region marked with “b” and “c”, respectively.
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Fig. 9. Enlarged TEM image showing dense (a) and porous (b) regions of Si,N, matrix in the in-situ reaction- bonded Si;N.-20% AIN
composite at 1400TC. The ensetted electron diffraction patterns are taken from the star marks. Arrows indicate rod-like & SiN,

grains.

Fig. 10. TEM images of in-situ reaction-bonded Si,N.-20%AIN composite at 1400TC. (a) : showing AIN/SiN, interfacial structure,

(b) : showing Si/Si;N. interfacial structure.
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Fig. 11. Schematic mode} showing nitridation mechanism of Aland Si particles by in-situ reaction- sintering.
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