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ABSTRACT

Relationship between microstructure and fracture characteristic of reaction-sintered 5iN,-TiN composite has
been studied by optical microscope, X-ray diffraclometer, scanning electron microscope and transmission electron
microscopa. Reaction-bonded SisN,-TiN composite containing many residual pores was constructed with o-SisN,,
B-SisN; and TiN crystallines as well as some amounts of residual 3i. By the post-sinterning, the compesite
was changed to rod-like SizNy grains and dense body contained p-SisN: and TilN phases. No reaction compounds
were formed at the interfaces between SiM; and TiN grains. The main {racture mede was intergranular type,
and the fracture toughness was found to be 104 MPa-m' due to the crack deflection, crack bridging and
microcracking mechanmisms.
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Fig. 1. SEM micrographs of (a) Si and sponge (b) Tu.
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Fig. 2. Optical micrographs of reaction-sintered bodies.
a} reaction-banded momolithic SNy, b) reaction-bonded Si,N-TiN, c) post-sintered Si:N,-TiN
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Fig. 3. X-ray diffraction patterns of reaction-sintered

SisNy-TIN composites.

{a) raw Si powder

(b) raw Si powder

{¢) reaction-bonded SiyN,-TiN

{d) post-sintered Si;N,-TiN

] S], v U.-Si%Nq. ® ﬁ-Si?N], | | Tl, v TlN

et

= pfel el vl g = HREE £
saF e ey wpe) gre] wldgh et
&<l sponge type?] He] &AW
Al-4-ghedch

Fig. 2= 13507l 4 2041 2F dk-& 4245 qhab 2 SN -
TiN H5ba &) sgetdda]g =24} ZT°M’. ﬂl% Alzlel] 2]
e F2g AF7|FE vehilEdl
g2 &4 g 9ok =g 48] {RE “]“L%-‘l ElaTe
Si g)Al=elvk o) AbE 59 sk TiN S8 27)
HE FabsA|gt ghabe HP&:?Q_IJIOJIH Hrpe #HA
= gek 8 Fig 2b)e] Fobdl e Zdigat=
Tis zAzpabge] o]a o]zl TINe=Z o]&g s}atd

=]
ik
=2

il

Fig. 4. {a) TEM image of reactwn-bonded mOﬂOlltth
SisN,; body
(1) Enlarged TEM mmage
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Fig. 5. (a) TEM image ol reaction-bonded Si,N,-TiN
composile
(b} TEM image of posl-sintered SisN-TiN com-
posiie
(c) Enlarged TEM 1mage
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Fig. 6. Optical Micrographs showing the crack propa-
gation of post-sintered monolithic SN, (a) and
SulN-TiN camposite {b}.
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Tahle 1. Material Properties of Reaction-sintered Mo-

nolithic Si:N; and SiN,-TiN Composites

Relative | Hard- | Bending | K¢
density | ness | strength | (MFa
(%) | vy | MPa) [-m'")
Reaction | 0% Th 63.2 470 22 -
bonding | 20% Ti| 684 521 19 -
Post 0% Ti 98.5 1486 495 8
sintering | 20% Ti|] 948 1463 538 10
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