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ABSTRACT

Oxidation hehavior of hot-pressed silicon nitride ceramics with various sintering additives has been mvestiga-
ted. The weight gam of each specimens hag shown in the range of 011 mg/om?~34 mg/om? at 14000 for
192 h and eleven compositons have shown good oxidation resistance with the weight gain below (.5 mg/cmé.
The oxidation rate has been shown to obey the parabolic rate law and the oxidized surface has consisted
of a-cristobalite and MzSiz0r or MSiO; (M=rare earth or transilion metals) phase. The oxidation rate of each
specimens has related to the eutectic temperature between additive oxade and 5i0s, and ionic radius of additive
oxides, respectively. From the ahove results, it could be cancluded that the oxidation behavior of hot pressed
silicon nitride 15 dominated by the high temperature properties of gramn boundary glassy phase and the high
temperature properities of grain boundary glassy phase are affected by the ionic radivs of additive oxides.
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Table 1. Characterization of SiNg-S5i0-M 0, Com-

positions
Additive Si:Ny-Si0x*-M. 0,
M0, mol%
Yo 849-10.6-5.4
Yh:0, 83.3-11.2-55
MgO 71.5-9.42-19.1
Hoz0s 83.8-10.7-5.5
Dryalds 83.9-10.8-5.3
ErsO; 83.7-10.8-55
SmaOy 85.3-94-54
Ce0; 81.8-12.2-6.0
L0 83.4-11.2-5.4
Lax0; 84.4-10.4-5.2
PrsOp 88.2-10.0-1.8
Gd:0, 84.2.10.5-5.3
Sce0s 837-11.746

*Taking into account Si0s on the surface of SiyN, parti-
cles
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Fig. 1. Typical microstructure of hot pressed SizN.
with the additive of (a) Er;0y (b} Sm0,.
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Fig, 2. Plot of specific weight gain as a function of time
at 1400%C.
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Fig. 3. Parabolic plot of specific weight gain as a func-
tion of time at 1400,

Fig. 4. Scanning eleciron micrographs of oxidized sur-
faces, showing surface topography and mor-
phology and preference in direction of silicate
growth {a) YbOq {B) Dv.0; {0) Sm0y (d) GdoOs.

F7] wgelel Bukgcy
Yo s A AHaa] s ARtk A
g3 Ealel A FEAe R fasel Ue 3



Fig. 5 Scanning electron mncrograph and EDS map of
Lu element showmg concentration of Lu ele-
ment on the oxidized surfaces of hat pressed
SizN,; with the additive of LusO.
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tive density.
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Table 2. Values of Si0-M,0O, Binary Eutectic Tem-
peratures™ and Ionic Radius™ used in This

Study
Additive Eutectic Tonic
oxide temperature (C) radius (A)
Y20, 1660 0.893
YhaOs 1650 0.858
MgO 1695 0.660
Hoa04 1650* 0.594
Dy04 1640 0.908
Er(Oy 1680 0.881
Smy0; 1650 0.964
Ce0; 1650* (.920
LusO, 1650* 0.850
Lax0y 1625 1.016
Pr;Oy 1650* 0.900
GelaD3 1630 0.938
Sc,0, 1660 (1.732

*Phase relation is not well-known. Therefore, this
value was estimaled assuming that the bmary phase
relation is similiar to those ather SiQ.rare earth oxi-
des.
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