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Abstract

Initially, silicon nitride ceramics with a mass fraction of w = 90% were prepared by the slip casting
method using elemental silicon and silica under a nitrogen atmosphere. Green bodies were formed
using gel-casting, followed by dehydration and preliminary degreasing at four stages: 50°C, 80°C,
120°C, and 160°C. The final sintering experiments were conducted under atmospheric pressure in a
nitrogen atmosphere at 1450°C. The effects of various alumina sintering aids (0 wt.%, 10 wt.%, 15
wt.%, 20 wt.%) on the microstructure and phase composition of the silicon nitride ceramics were
studied. Subsequently, two optimal alumina additive amounts were selected for temperature gra-
dient sintering from 1350°C to 1480°C. The results indicated that the most significant improvement
in the properties of silicon nitride ceramics was achieved with 15 wt.% alumina, with the optimal
sintering temperature being 1450°C, which avoided the decomposition of silicon nitride while max-
imally enhancing its properties.
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SisNg fE Ry —Fh et AR [1] [2], BA AU R A RE T2 N TS A K k), (H
N B BRI S, IE BB BB EEA K. SioN20 1EA Si-N-O 7R R HHE—FE
EY, FEAEHYERES SisNg KBL, B2 20 E ] A8 2 B2 [4] [5]. SiN20 P &EAH LG T SisNg P % A
AN B H(e < 4.31, tand < 4.9 x 10°%), HARMIAFEE(2.81 g-cm™3), [FINHA RIFHIHTHRELE.
B AU BE IR B e RE[6] [7]. 1H SioNoO HLA #4 fifPE 5 [8]-[10], I8 % 7E MBI EE R 0N SiaNs
Al Si0y, E#EEIT SioNoO ¥y A Hl £ FIFE S £ 7E 1200°C T UE 0 iR, 1550°C M RAr 13 3%, SO LIRS
HUEAL, R SR TR AR R B s & T B [11]-[13], 38 i v IS S BB 4 L o it o 1717 AS SC AR SiE 5
Tkl % SiaN2O 4 K (0 > 90%) A JEEL, I AlLOs Rl Y05 1E RBEEE BIF K ik, (EWIERE T, 8
Tk BRI A8 22 U P8 k> U SR A 23 AR 1 (RIS

2. KW

SIEHG SR FH A AE V5 1 46 1) SioN2O K3 K (@ > 90%) A5 kL. 7E SiaN2O HHIA AlO3 (w0 >99%)+ Y203 (@ >
99%), HfaniCKERH 7> PR L w inE 1 FR.

Table 1. Sample preparation parameters

=1 HmblEsH

Mot b 4H. peatinpil PR ]
A SO 0 wt.% Al203 + 3 wt.% Y203 3h
ik S1 10 wt.% Al203 + 3 wt.% Y203 3h
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A S2 15 wt.% Al203 + 3 wt.%Y203 3h

ke S3 20 wt.% AlOs + 3 wt.%Y203 3h
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Figure 1. Process preparation diagram
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3. HEREITR

2 RBAAFE 8 ALO; I SioNLO M & 7E 1450°CHe4h, fRIE 3h FIE AN, WEFTIR, &
ALOs & & T &, FEMPIBEAWIER, 4 AlLOs RIS 20 wt.% (S3)I, % & i Ml 2.68 g-cm 3.
7E 0 Wt.%~15 Wt.% 17 i R AE 2 P3G K A W &, S3 3 B NN SR 12 1 JR IR 2 3 2 1) ALOs s N
T ALSIOs(AI-SI-O)E & HE B2, 1M AlLSiOs(Al-Si-0) & & HH )% FER (LT AlOs, 5 4E XRD #4H
Kt BEAF X — . & 3 NANRIBREEIRE R S2 Ml S3 B AR L, MBI EH, S3 KHEH KT
S2, M S3HKE N 2.68 g-emS, S2 i K% % N 2.63 g-em S, I HARTE 1450°CHe4h N IR % % i K
. MEERKE, TE 1350°C~1450Cu [ N BEE Be4h IR T, SioNoO PR AW N, [KTE
WIS LN, W5 T e R T 2 Bh R T B 2 I RUAH AL SioN2O, MM SiaN2O W e i 350 2% 7
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Figure 2. Density changes of Si2N20O under different

Al203 contents at 1450°C and 3 hours of insulation
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Figure 3. Density changes of S2 and S3 at different

temperatures
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Figure 4. Thermogravimetric analysis of Si2N20 at 1400°C
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M XRD 73#r(l 5)rT LAE H: AlLOs 1B ARRLE B & 15584 ALOs & 54 SioN.O KRN, 4
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Figure 5. Diffraction patterns of different Al.Os contents at 1450°C
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Figure 6. SEM images of different Al2O3 contents at 1450°C (a)
S0, (b) S1, (c) S2, (d) S3
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Figure 7. SEM images at different sintering temperatures (a) 1450°C, S2, (b) 1450°C, S3, (c)
1480°C, S2, (d) 1480°C, S3
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