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ABSTRACT

Si(OC,H,),, commercial AIN and Y,0; powder were used as the precusor of Si;M., AIN, Y,0,,
respectively. After Si;N, powder was synthesized by carbothermal reduction and nitridation at 1350 for 13h
in N, atmosphere, characteristics of synthesized powder and the ceramics sintered at 1780°C for 1h under 30MPa
were investigated. In order to evaluate the reliabilty of sintered body, Weibull modulus was investigated.

Premixing of carbon black as a reduction agent had ne effect on Si(OH), formation, and Si;N, powder
synthesized from Si{0C,H;), was a—Si;N, single phase. Mechanical properties of sintered body were measured
as follows | flexural strength ; 750MPa, fracture toughness ; 3.71MN/*? hardness: 17.4GPa, thermal shock
resistence temperature ; 600°C. Flexural strength at room temperature was 750MPa and was retained up to
1100 . The Weibull modulus of sintered body was 10.7.
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Table 1. Starting Materials Used in This Study.
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C -
Reagent Area(n?/g) Range (um) Purity ompany
Fluka Chemical Co.
— — D, *
TEOS > 98% Ltd., Switzerland
. Sigma Chemical
— — 0,
L0, 99.9% Co., Ltd., U.S.A.
Extra Pure Duksan Pharmaceutical
NH.OH - - NH, 25—28wt% Co., Ltd., Korea
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— —_ 0
C.H:OH 99.5% Co, Ltd., Korea
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Table 2. Compositions of Specimens.
Metal General Formula Composttion (raol %)
Solubility . ALa3(O
(X VB]UB) Si3N4 YgO; AIN Yx(shz—ux 15\)( I.Eleﬁ—lsx)
0.2 8.7 21 14.2 Vop (51 Ale) (OpalNy154)
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Fig.1 Schematic diagram of experimental procedure.
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Fig.2 X ray diffraction patterns of a«—5i;N, powder
synthesized at 13507 as a function of time.
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Fig.3 FTIR spectra of silicon hydroxide and
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Table 3. Particle Size Distribitions of Si(OH), Powd-
er and Si;N, Powder Synthesized at 1350C
for 153h in N, Atmasphere.

Mean Particle Particle Size

Sige (pm) Range (gm}

SLOH), 0.40 0.17-0.94
Si;N, 0.79 0.23-1.87
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Fig.4 TEM photographs of Si(OH), powder and Si;N,
powder synthesized at 1350°C for 13h in N,

atmosphere.
(a) Si{OM},, (b) SLN,.
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Table 4, Properties of the System Y —-S8i—Al-0-N

Fig.5 SEM photographs of fractured surfaces of Y—
Si—~Al-0—N ceramics (X =0.2) hot—pressed at
1780°C for 1h.
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