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ABSTRACT

Effect of sintering additives on the densification behavior of reaction-bonded silicon nitride prepared by using coarse Si powders
is discussed. Sintering additives such as 6 wt% Y,0;+ 1 wt% Al,O; (6Y1A) did not give rise to full densification, while full
densification was obtained by using the sintering additives such as 6 wt% Y,03;+ 3 wt% Al,Os+ 2 wt% SiO, (6Y3A2S) and 9 wt%
Y,0;5+ 1.5 wt% AlLO5+ 3 wt% SiO, (9Y1.5A3S). In the case of 6Y3A2S addition, high fracture strength of 960 MPa and the fracture
toughness of 6.5 MPa - m'"? were obtained.
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Fig. 1. SEM micrograph of 25 pm Si raw powders.

Table 1. Compositions of Sintering Additives (( ) : weight fraction)

Notation Y,0, ALO, SiO,*
6Y1A 6(0.82) 1(0.14) 0.51(0.04)
6Y1A2S 6(0.64) 1(0.11) 2.51(0.25)
6Y3A2S 6(0.53) 3(0.27) 2.51(0.20)
9Y1.5A3S 9(0.65) 1.5(0.11)  3.51(0.24)

*Si0, content of 25 um Si powders is 0.51 wt%.
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Fig. 2. Percent of nitridation of the specimens reaction-sintered
with different sintering additives.
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Fig. 3. XRD patterns of the specimens gas-pressure-sintered at
1850°C with sintering additives.
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Fig. 4. Variation of fracture strength with sintering additives
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1900°C.
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Fig. 5. Variation of fracture toughness with sintering additives
for the specimens gas-pressure-sintered at 1850°C and
1900°C.
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Fig. 6. SEM micrographs of the specimens gas-pressure-
sintered at 1850°C with sintering additives. (a) 6Y1A,
(b) 6Y3A2S and (c) 9Y1.5A3S.
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