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ABSTRACT

To investigate the effects of unreacted silicon on the /8 transfornation, variation of morphelogy,
and mechanical strength of Sintered Reaction Bonded Silicon Nitride, the mixtures of @-8i3 N4 and 8i

powder and Reaction Bonded Silicon Nitride were heat treated. The heat-treatmenis were performed

in Ar atmosphere in order to inhibit the nitridalion of silicon.

In the mixtures heat-ireated at 1700°C, the amount of 3-8i3N, transformed from a-8i3 N4 was

sipmoidally increased and the equiaxed a-SigN, grains elongated with the amount of silicon and

heal treating time. And large §-SizN4 grains grown nto silicon were observed. On the other hand,

there was no change in the heat-treatment of pure «-S13Nj.

In case of the heat-treatment of RBSN, the same phenomena due to the silicon appearing from

the decomposition of @-matte and needle were cbserved.

From the three point bending test, the sirength of the sintered specimens with and without

Swi% silicon addition had 53 Kg/mm?® and 73 Kg/mm?® . respectively.
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Fig. 2. pA-fraction vs. Si addition to SiaN, heat—
treated at 1700°C for 0.5h in Ar.
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Fig. 3. Scanning electron micrographs of fracture
surface of Si,N, heat—treated at 1700 °C
in Ar for 0.5 h with (a) 10 wt % Si addi-
tion and(b) 20 wt % Si addition { arrows
indicate 5i ). {c) Optical micrograph of (a),
(white Si, gray : Si,N , black : pore)
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Fig. 4. g—fraction vs. heat - treating time of Si,N,
heat~treated at 1700°C in Ar {(a) with 10wt,
% Si addition and (b) without. Si addition
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Fig. 5. Scanning electron micrographs, showing fracture surface of Si,N, heat - treated at 1700°C for
{(a) 0.5h added with 10wt % Si, (b} 1h added with 10 wt %5i, (c) 1h without Si addition, sh-
owing {d) LC-12 SiyN,.

Fig. 6. Microstructure of RBSN, (a) optical micrograph (White : Si, gray : Si.N., black: pore)
and (b} scanning electron micrograph, ( arrows indicate a-matte)
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Fig. 7. A-fraction vs. heat - treating time of RBSN
heat —treated at 1700°C in Ar.

six 2 AAE deomyd gt ol gaabdst 4
Adcla ¥ ag af el
3.2 MbEEY A4S 4da] TAE AF
s g AElras 1750°C, A
2, 4 A7k 5k A4 A e FEReA ARE
el Fig.9 (a),(b),(c} ol A 474 ko]

b,
i3
N
£
2
(%)

el ods} =51 5

1800°C ol 4 242t 47 %L : )

w Fas ool o FriElger] Tauz 42
gkl Bo] B4 Faael,

3.3 Tast A olHE 17

BT A el Tl 429 ol ol
® oabe golus] 23t AT 5wt % MO
& 2R3 Be AR5l o 24d Swt % i
F A7k AES 1900°C 4 0, 10, 30, 6037 4
Az

Tart A7k AR Aok e Ade =7

30 =k ﬁ’:@i&% w 2] oldFas Fig.10 (@b of
‘413}‘41 olvh. Tzt Azl Ak AHalRld e
Tt AR 2wk g A A o glgleh

gbd et Alzbe Alsisl AzbER @ Alwg
7= S-St Fig.11 (@) (bel =t vhep gl
et o 7ol glelA 3 dEgE 53 kg /mm? &)
73 kg /mm® B A vl 2fE 20 kg /mm? w4
Atz 2AsH el Heinrch 529 k29 3
45 hot-isostatic pressing 3l Fef = A5

Fig. 8. Scamping electron micrographs of RBSN heat-treated at 1700°C m Ar for {a) 0.5h and
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(white : Si,

gray : SisN,, black : pore )

(72) 2.3 %i5)7)



WA f ABds] ada Fae] Al AT 4T

Fig. 9. Optical micrographs of

{(a) RBSN sintered at' 1750 °C for 0.5k,

(b) RBSN sintered at 1750°C for 2h,
{c) RBSN sintered at 1750°C for 4h,and (d) RBSN sintered at 1800°C for 2h.

{ white : Si, gray @ SisN., black : pore )

* 40u

Fig. 10, Optical micrographs of SiyN, sintered at
1700°C for 0.5h {(a) with 5wt % Si addi-
tion and (b) without Si addition.

(white : S, gray : Si,N,, black : pore )
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