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ABSTRACT

In this study, Kaolin was carbonized at 1300~1750C and its constiiuent mineral change was invesligated.
Carbonized %aolin at 1650C was mixed with metallic silicon, formed and nitrified at 13507 in N-NH; atmos-
phere. Properties of this product such as porosity, bulk density, MOR, minzation rale and oxidation resisience
were meastred, and 1ts mineralogical changes were investigaled by XRD, The resulls were as follows;

1) p-SiC was inihally synthesized at 1500T, and ils amount was continuously increased with reaction lempera-
ture to 1700C.

2) At 1600°C, mullite was rapidly decomposed and the amounls of B-3iC and a-ALO; were increased simulta-
NEOCUs!y.

3} By adding alkali to kaolin, the decomposition temperature of mullite was dropped approximately 100%,
but the amount of «-5iC was increased.

4) The highest values of their nitrization rate and MOR were obtained at the specimen of 35 wt% metallic
silicon in nilrization reaction.

5) It seems that incremenl of u-SiNs and a-Al0; phase during nitrization was due to Lhe decomposition
of ALSIC, existed in carbonized kaolin.

6) Si;N, bonded SiC-AlOs; composite were fabnicated from kaohn at relatively low temperature (1350TC).
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Fig. 1. X-ray diffraction patterns of raw kaolin and car-
hon black mixture, heated at 1300~1750% (O:
(-5iC, m: mullite, [J: ALSIC, (27H), &: a-ALO,,
> 1 unknown, a: ALSIC, (B}, *: a-cristobalite).
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Fig. 2. X-ray diffraction patterns of acid treated kaolin
and carbon black mixture, heated at 1700~1750
T (©: p-SiIC, @ a-SIiC, 27 a-Al0; X: unk-
nown, 4: ALSIC, (B)}
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Fig. 3. X-ray diffraction patterns of atkali added kaolin,
healed al 1300~—1650T (C: B-SIiC, ®: o-SiC,
m: mullile, ~: @-ALO; X: unknown),
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Fig. 6. Variation of nitrization rate for the specimens
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Fig. 7. X-ray diffraction patterns of carbonized kaolin
at 1650C and ils nitrified specimen at 13507
(& B-5IC, O: ALSIC, (27H), At a-ALO;, X: un-
known, a: ALSIC, (B), D: a-SisNy, @: B-5i;N.).
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Fig. 9. Variation of synthesized minerals for the nilri-
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A 289 A9 F(1991)

7l w2} dHH R 3 - o=
B-sialon T4 25 wi%d o Ak g5y ot Fig 10
o VelR] e AEe|yich

Kaolin £H8-8 o] vle] #A5lds ALSICAs Fig. 6
8 AE g dE Held A= i 20wty o R
gas] BalEe] gleldon o] HaE gA=aldw
A g-ALOe] ke Spae] #rleke] Zr)lEgE
?4]5—?— o )=

Eak AL WHE Fa 2530 withel ] A% A
A= B-Enalonﬂﬂ Fr=Elgivt e ghEch

F‘F
ol
ot
=)
s

£
5l

‘:l

4. 4 E

Raw kaolin, 41=]2] kaolin 2 alkall %>} kaolin®l| car-
bon blackg E38F7 1300~1750T ] 4] Bl2lelg-4] 7 &
w2 ZFAZE 1 ~5)el, 1650T 4] B-8a]7] kaolin =
o] FHTAE ERE F 1000 kg/em®e R AE,
gmjebel s ES|Tlags]r)skel ] 1350T R #
kA7l AHag 6)~hel vhehligich

1) mullitet= 13007l A °]ﬂ] HHERen Mg s
Aol aheh 22 FhEE S O1600TelH T A8 s
A a-5iCek 0-ALOE FrhA E 2 olwf ALSIC,(27
% 45T gl

2) B-SICE 1500 A A7) A 2bshe ol 1600
CHlAle ZA Zrlstden)t oL o)A 17R0THIA = 8
e FrHE b 2l

31 ALSICE= 1600ToA A= Aztsle] vbg2
ZAbea] nlel =LA 20 £ 17500 A M) gleid
o} ALSIC= 27H typeel+] B type B2l FHeolrl o
o SURI LY A=

4) At )%l kaoling] wkERb-E- A= B-SICY A4 o]
A3 a-ALO Frlshe Adke] slddck

5} kaohnel alkalig FHr}sl==4] mullites] Faf-2

],

FE oF 100C AEA" 5 elad ot o-SICr) #2)
Lt

kg/cm-ﬁ ?PJ %‘EE 54E LPEJ-LH“;‘ifJ

7) zu} l24% T4 35wl% A7F o 7by
ofab #Mriwlm e Frsz gl

8) Kaolin g8 Fof Eafsleiwl ALSICE Z3l=
A g-SipN2F -Al 03% Al A3 &led ot

9) Azl Aalde AnEm 28 5421 Ealel AkFlr}
27 delstori(t 95% T}HT?D aoeldes A
2EE e 24 Fasa 9lch

fe)

4|r
i

-673-



) -

ARl 2

B oATE 1080dE TaY Ay AaA e

Faarage falo] SdHgden o P

5

10,

11.

12

c}.

REFERENCE

. Stephen C. Dianforth and Hare H. Richman, “Strength

and Fracture Toughness of Reaction-Bonded S1N,.”
Ceram. Bull, 624), 501-504 (1883).

. John A, Mangels and Gerald J. Tennenhouse, “Densi-

fication of Reaction-Bonded Silicen Nitride,” ibid, 58
(123, 1216-1218 {1980)

. Jobn A Mangels, "Effect of Rale controlled Nitriding

and Nitriding Almospheres on the Formation of Reac-
tion-Bonded SiiN,," ibid, oK6), 6§13-617 (1981).

. AJ Moulson, “Review: Reaction-Bonded Silicon Nit-

nde,” [ Mater, Scr, 14, 1017-1051 (1979).

. Svante FPROCHAZKA etc. "Strength of Boron-Daoped,

Hot-Pressed Silicon Carvide,” Ceramic Bullitin, 52
(12), 885-891 (1973).

. Hidehiko TANAKA etc “Strength of Hot-Pressed SiC

by the Silicon Carbide,” Ceramic Bullitin, S2(12), 885-
891 (1973).

. JM. BIND and 3.V. BIGGERS, “Hot-Pressing of Sili-

con Carbide with 1% Boron Cartide Addition,” J Asm.
Ceram  Soc, 38, 304-306 (1975},

. Willam B. HILLIG etc “Silicon/Silicon Carbide Com-

posites,” Ceramic Bullitin, 54(12), 1054-1056 (1975).

. Teize HASE etc, “Sinteratility of Submicron $i1C Pre-

pared from Siliconization of Carbon Black under Pre-
sence of Al Additives,” Vogyo-Kyekai-Shi, 87(11), 576-
582 (1979).

Teizo HASE etc. “Lutial stage Sintermg of B-SiC with
Concurrent Boron and Carbon Additions,” Yogve-Kye-
kai-Shi, 88(5), 258-264 (1980).

KAWAGUGHI ete, “The Property of Fine B-SiC Pow-
der,” Refractories, 35(6), 319-321 (1983).

W. BOCKER etc. “The Inlluence of Boren and Carbon
Additives on the Microsiructure of Sintered Alpha
Silicon Carbide,” Powder metallurgy nternational, 10
(2), 87-89 (1978).

13.

14.

14.

16.

17.

18.

14

20.

21

22.

23.

24.

26.

-674-

FRE @ A UYE

J.T. Konyenburg and J. Larr, “Silicon Carbide-A New
Malerials the Blast Furnace Stack,” fron Sieel Engeer,
{6), 17-60 (1976).
R.H. Herron and K.A. Babh, “Refractories for the Bla-
stfurnace Bosh,” Cerm. Bull, 54(7), 654-656 {1975),
VK. Kazakov, “Refractory Materials Based on Silicon
Carbide and Nonmetallic Nitrides,” Silicon Carbide
by LN. Frantsevich, 83-93 (1970).
LM. Malteva, M.L. Blyusiein, D.I. Amelkovich, N.I.
Krastkins, M.S. Fraifelid, “Silicon Nitride Bound Car-
borundum Refractories (or Side Linings of Aluminum
Electolyzer,” tbid., 106-112,
P. Longland, AJ. Moulson, “The Growth of p-SisN,
accompanying the Nitriding of Silicon Powder Compa-
cts.” J Mater. Sci, 13(10), 2279-2280 (1978).
N.L. Parr, ERW. May, "The Technology and Engee-
ring Application of Reaction-Bonded SisNy,” Proc. Brit
Ceram. Soc, 7, 81-93 (1967).
Malcome E. Washburn, Robert W, Love, “A Silicon
Carbide Reiractory with a Complex Nitride Bond Co-
ntaining Silicon Oxynitride.” Bull Amer Ceram. Soc,
104, pp. 640-644 (1957).
W.M. Dawson, AJ. Moulson, “The Combined Effect
of Fe and H; on the Kinetics of Silicon Nitridation,”
I Mater Sei, 13(10), 22892290 (1878).
H. Denishgovic, F.L. Riley, “The influence of Iren and
Hydrogen m the Nitridation of Silicon,” J Mater. S,
14(5), 1265-1268 (1979).
J.A. Mangels, “Effect of Hy-N; Nitriding Atmosphere
on the Properties of Reaction Sintered S1aN,," J Am.
Ceram  Soc, 14(5), 1265-1268 (1979).
M.W. Lindly, D.P. Elias, BF. Johns, K.C. Pitman, “The
Influence of Hydrogen in the Nitriding Gas on the
Strength, Strucuture and Composiion of Reaction-Si-
ntered Sihicon Nitride,” tbid, 14(1), 70-85 (1979).
A. Atkinson. A.J, Moulson, EW. Roberts. “Nitridation
of High-Purity Silicon,” J Amer. Cergm. Soc, 59, 225-
227 (1976).

. GR. Terwilliger and FF. Lange, “Pressureless Sinte-

ring of SNy, J Mater. Sci, 10, 1169-1174 (1975).
D.J. Rowclffe and P.J. Jorgensen, “Sintering of Silicon
Nitride,” Workshop on Ceramics for Advanced Heat
Engines, 181-196 (1977).

o,

g} 5] A



