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Abstract

In order to clarify the effect of additives (Al,O; and Y,0;) on the oxidation
behavior of sintered slicon nitride, the scaling kinetics and scale morphologies of two
kinds of Siz;N, ceramics and SiC ceramic in air at temperatures ranging from 1573 K
to 1873 K were investigated.

The oxide layers formed on the pressure-less sintered SiC ceramic which contains
little additives were substantially amorphous silica over the entire temperature region.
The amorphous silica remarkably protected the ceramic from a further oxidation.
On the other hand, the two ceramics, the pressure-less sintered (PLS) SizN, ceramic
which contains about 4 mass% Al,O; and 4 mass?% Y,0O; and the gas pressure sintered
(PS) Si;N, ceramic which contains about 2 mass% Al,O, and 2 mass% Y,Os, behaved
in a similar manner exhibiting high oxidation rates for short times followed by
decreasing rates for longer times. However, the oxidation resistance for the PLS-Si;
N, were lower than for the PS-Si;N, at all temperatures studied, and the resistivity
was closely associated with the formation of Y,Si,0,. It was suggested that the
oxidation resistivity of Si;N, ceramic was improved by lowering the additive concen-
tration.
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BEHLZET 3y 7 ZIIBAEFIREN R, 5 27D Si,N, & SICoH 3BHETH S, SN, 5
BKIZ VbW 5 BIESR (Pressure-less sintered Si;N,, EITF PLS—Si;N, $B&3) & FEHEAN
SEREFHEFEREICEHD 2IEES (Gas pressure sintered SizN,, LT PS—Si;N, & 857)
W& BL0T, WL EEBHOIRSZ ALO; & Y,05 FOMTIN 240BEATWD, &
B, MEBREHIC L 2HETIE SLN, 0B8SBEIHITE 3720, BIRTOREWEEE 201 8%
NREZET I 22 L TE S, Table 123 EPMA 2 & 5 WSRO BIESHFT10451C BT
5 Al YB LU Ti 8o ROFHE L K2kl AL #Y,0;, B & O Tiicxd L ToEET
LTz, ZORERD & PLS—Si, Ny 121 ALO, & Y,0; #ik2 # 4 mass%, TiN 257 1 mass% &
FNTHBERMBLZENTE, —~F PS—SLEN, D ZFN51F PLS—Si;N, DB &k 225 Th 5,
SIC i EEREFEKR (LUF PLS—SIC & 8&9) 2@HHAL 2. o8, BB ZEICKRE i
BERIZTTTHA ) e TRENIHMAEINELZTAX AT AR LI - TRE LR EZ A, &5

Table 1 The analytical values of Al, Y and Ti measured by
EPMA, where the values are relative intensities to
pure Al, Y,0; and pure Ti, respectively.

PLS-Si; N, PS-Si; N,
Al 2.8X1072/pure Al 1.5X107%/pure Al
Y 4.4%X10"%/pure Y, O, 1.4X107%/pure Y, O,
Ti 6.5X1073/pure Ti 3.6x10"%/pure Ti
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Eis ko THAL 72, BMEEERIZZRT E L, FrEORMBED Lm0, BILRER,
FAEHC L > THERMESRE BE 08— L 2&ETIRITH T2, PLS—Si;N, TiZ1573
K, 1673K, 1773K, PS—Si;N, ¥ PLS—SiC Ti31673K, 1773K, 1873K & L 72,

Si;N, & SiC DEETIRER A 2 Bl 2 1E N,, COVIZRA B2, WTnLEMbic L > THEEIZ
BN (SiO,z % B & LT SigN, TI3#930%, SiC TIa50% s 5) 5726, BLAiBOERE
b BATERGYE ) OB EEIME 2K, Bbos %6 e 82, 2BBoRBERY S
HXEHTIC L N EEmERIEL, BLEEORE S & M S OBRE L RESFORIEIZIZ
SEM—EDX & EPMA # F\w 72,
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Fig.1 Typical mass gain curves of
PLS-Si;N,, PS-Si;N, and PLS-

SiC oxidized at 1673 K in air.
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Fig.2 Variations of mass gains with oxida- Fig.3 Mass gain curves of PLS-Si;N, and
tion temperature. PS-Si;N; oxidized in air.
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IZERETH D, Fig. 312 LRL 7L 5I2PLS—Si;N, & PS—Si;N, DER{LE) /7213 100K |2 404
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TR BRI 2R L T Y, FRR100K HWEEICEWTLEREE TIZBILED
FEEKREL Do TV BRPEB L 2 E8ERLTWE E WL b, %IfT 5 & 5 IBILEENER L
D& wEIFNET L B R RT 2 EED SN,
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Fig. 4 Scanning electron micrographs of the external surfaces of the
oxide layers formed on PLS-Si;N,, PS-Si;N, and PLS-SiC at 1673
K for 90.0 ks in air.
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Fig. 5 Scanning electron micrographs of the external surfaces of the
oxide layers formed on PS-SizN, at 1673 K for various times in air.
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Fig. 6 Scanning electron micrographs of the external surfaces of the
oxide layers formed on PLS-Si;N, and PS-Si;N, at various temper-
atures for 90.0 ks in air.
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Fig. 7 Cross-sectional micrograph and characteristic X-ray images of the
oxide layer formed on PLS-Si;N, at 1573 K for 1404 ks in air.
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Fig. 8 Schematic structure of oxide layer formed on Si;N, ceramic.
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