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ABSTRACT

Oxidtion behavior of SizN, ceramics with the different porosity by the Nitrided Pressureless Sintering (NPS) were investigated in
pure oxygen gas atmosphere at 1000 to 1300°C. The thickness of formed oxide film on the surface of silicon nitride ceramics was
increased with oxidation time and temperature. The oxide film thickness of SASY5Si and SA5Y10Si specimens for 100 h at 1300°C
was about 10 pm and 20 um, respectively. The oxidation of SA5Y5Si and SAS5Y10Si specimens follows the parabolic behavior with
an apparent activation energy of 215 kJ/mol and 104 kJ/mol, respectively. The flexural strength of SA5Y5Si specimens after oxidation
test for 500 h at 1300°C were maintained as-received value of 500 MPa. On the other hand, that of 5A5Y10Si specimens were
decreased about 100 MPa in as-received value.
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Table 1. Batch Compositions of Starting Raw Materials
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Table 2. Relative Density and Apparent Porosity of Sintered

SizNy Si AlLOs Y504 Specimen
(wt%) Relative density (%) Apparent porosity (%)
5A5Y5Si 95 5 SA5YSSi 98 <1
5A5Y10Si 90 10 S5A5Y10Si 90 > 5

A 42 A 1 5(2005)



64 W - LS -G8 - AT

o[3}Ql WA, 5A5Y10Si &A= AREs} oF 90%, 2
B 713&0] 5% o]0 2 5A5Y58i2) A$UF 6L F

=
o
T

—e— BA5Y5Si
—<O— 5A5Y10Si

-
N

Incremental intrusion (milg x 10°)
= o
gy (o]

g
o

Pore diameter (um)

Fig. 1. Pore size and distribution of the NPS Si;N, with
SA5Y5Si and 5A5Y10Si additive composition.
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Fig, 2. SEM micrographs of the NPS Si;N, with (a) SA5Y5Si
and (b) 5A5Y10Si additive composition.
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Fig. 3. Oxide thickness versus oxidation time of the NPS
SizN, with (a) SA5Y5Si and (b) 5A5Y10Si additive
composition.
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Fig. 4. Arrhenius relation between the parabolic rate constants
and temperature of the NPS Si;N, with 5A5Y5Si and
5A5Y108Si additive composition,
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Fig. 5. SEM micrographs of the NPS Si;N, as a function of oxidation time at 1300°C in pure oxygen gas atmosphere (5A5Y5Si : (a)

10H, (b) 100H, (c) 500H, 5A5Y10Si : (d) 10H, (e) 100H, (f) S00H, (g) SO0H surface of SA5Y5Si specimen, and (h) S00H
surface of SA5Y10Si specimen).
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Fig. 6. EDX analysis in the oxide layer and silicon nitride substrate of the NPS Si;N,, after oxidation at 1300°C in pure oxygen gas atmosphere.
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Fig. 7. Flexural strength changes as a function of oxidation
time of the NPS Si;N, with SA5Y10Si and 5A5Y10Si
additive composition after oxidation at 1300°C in pure
oXygen gas atmosphere.
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