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ABSTRACT

In this sludy, SiC powder and 5i powder were used as the raw materials. Mixture was prepared with addition
of AlbOy and Fe,Oy at 0.1~0.5 wi% respectively. After this step, the mixture was pressed and nilnded for
30 hrs at 1400C under NHyN, atmosphere. Mechanical properties ol sintered specimens were nvestigated
from measurement of porosity, bulk density and three point bendmg test, Nitration reaction extent was observed
at the change of mass belore and after reaction, and the microstructure and the change of a-Si;N, and B-
SiiNs were observed by XRD and SEM. In the current work, the results are as follows

1. When Fe;0; added, the nitridation mcreased with the contenl of FeyQ;, and the hending strength was
increased from 0.1 wi% to 0.3 wt%, and decreased (o 0.5 wt%.

2. When Al0O; added, the nitridation and the hending strength mcreased little by little wilth the content
Of Algo .

3. The hending strength of the specimen added with Fe(l were higher 1han thal with AL Qs Because the
specimens contained Fe;0a had much more the whisker ype crysial of SigN, contributing to strength than
contained ALQO;.
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Fig. 2. Degres of nitridation vs. content of added Fe.Os,
Al,(3 respectively.
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AlLQ, respectively.

= 287%2] 71 FES Felx gich

©]E 3moled F2r)b Ax 2pas) Ykl GiN,E
A v 2% B9 FAE Lohded® slase
Aer APt T Wspgo] Awem 3 A kel

33, HYHrE

Fig. 5o 4 Bml H7pAlE ArbalA] o A w3y
Fex0s 0.3 wt®7h7] e 57t 2718l a 9lev) 0.3 wi%
olF 0bwiel M Fradte AdE EeFIZ glr
ol Feu0n®) 7)) 0103 widkell A SiN.el 4
A el7l whisker el #1l olzl Hslska] F5)
WPE whiskers] G5 A% 27157 A2 A5 inte-
rlocking & Jeldle] 7lx ZEx3le] =24 7)ofsin
sheha AzhElc)

Tl 03wt o)bel s HEE el WA Y Zv)
Aw Bela 7lerl Sl Eils ot whls-
ker®) 37 24 A4t 9l e} interlocking 3142
A vpElla glew] gl spike FEvd 9w} e g
B-SisN,7}t Be]® AAdsr] wlfolel Aetsicd,

ALO: Hrlell Wi 7 me] MEE My ik
F7ve] w2t Y= Zrbeka ik S ALO,9) 3
7heke] 0144 05 wis® Z7lebd A of 530 Kg/om®2]
720 Kg/em®™ 2] Al&=el 7hx &vhg HolFw gluh
ol AREY 7k} A PR Yk 2w o) 3}

LqiEEA



SN, B3 SiCe) 4@ 7)AA

Fig, 6. SEM photographs of fracture surface of the specimens.
{(a) without additive (b) Fe:0; 01 wi% () Fe,Os 0.3 wt% (d) FeyOp 05 wi% () ALO: 0.1 wt% (D ALQ,

0.5 wt%

E3HE FeOel s A vhepilan gl=d o= Fris]
Z7lell W2 A& JFx 2= glon) whiskerd
Aagmko] vl 2 57 whisker7he] interlocking @ 4= Fe,
0 F7PMEr} o AN 7E7) wfolet 42E)

u, ol FAbA A e Al R8G5 5ok

34, OlPE B

Fig, 69] 2137 a4 @Badel s 29 Fe0: 0.3 wt
Gooll 4] AAAdape] 2 o] Fix] 2 2L interlac-
king=le] 3l&-2 B 4 9lt) FeOy 0.5 wi%hel A& 7hw
Bejell ZAH #)ods}x] Edhe spike e} A EEH

B-SigNy 7t Vel gleh o)= WA ’“ﬂﬁ'ﬁ““ 7t
st sl 7‘&%}; ZAlE Amt Algule) =A8ke
whaks qazel] sl gdE ZE p-Se) ‘4'1-31 oz

g AR AE A

}%1314\ ATR 7 glen B
HH ez G4ate AsHe AL Frl=

A7 FAA Tehn g-d HelF 9l

a3

H Mot ¥
-1
el
[

AlOg 0.1 wigg] 25 Feu0y 0.1 wit%es] Ag-3rl a-
SNy whiskere] gAlgke] Holow, ALD; 05 wl% H
7FEle a-5ipN, whiskers| 2alAd5pe] 2 wheks| 3 glc)

299 A7 5(1892)

o)7L At YAE 24 e AR SlEE
E 9 ek
4. 2 £

Arlae] AReAR o FoAel darg TEE 2
#H}= wel cplal Ao

1. Fe,0, 2 2718 4% 2332 F7lge] S7lgp2

SICe 24 g Eyshn, 27k Fels 3 ALGE
1
=

—_—

_|

=2 Z7jskdlon, NREE 03B o5k
1

sleh =2 o) 05wt%7hrle 2hasia glvh ol= Fe
0,8 #rlzko] PeolRm Al SLN, whisker?] Heds} 7}
nRolo] A 7ieid = ¢l spikedolvl YR Fehr)

wolas] oo,

2. ALOE ANEE 3% 72 ed ApPst Sk
% Feste AdE Jebdy, d35e2 ALOl 3
EFe) IR Fokshlen e wpeps ZP)E
a9tk

3 falztEs FeOng A7l 71571 ALOSE 37t
ARt A velih ol Fe,OnF A7 AF 7
ol A 7lojal= 2 kgl whisker #Ele] SLN

-515-



HRa)] wel Aalgr o whi-
sker le]2] SiN, 2L
7lejeka] Eahe spikert =)
ehlw 9lewg Fe,0,5 H7}

He)i glrh

A7 Aol s
1o gl me] =
b Sy 2 o}
e ASET) e BE

i1, ALOsE
e g v

Lo
e

REFERENCES

L. I.T. Konyenburg and J. Larr, “Silicon Carbide-A New
Materia! for the Blast Furnace Slack.” Iron & Steel
Engineer, (6), 57-60 {1976).

2 RH. Herron and K.A. Baab, “Refractories for the
Rlast Furnace Bosh,” Cerm Bull. 54(7), 654-656, 661
(1975).

3. V.E. Kazakov, "“Refractory Materials Based on Silicen
Carbide and Nonmetallic Nitrides,” Silicon Carbide
by LN. Frantsevich, pp. 83-93 (1970).

4. LM. Malteva, M.L. Blyustein, D.I. Amel'kovich, N.IL
Voronin, N.I. Krstkina, M.S. Fraifelid. *Sihcon Nitride
Bound Carhorendum Refractoties for Side Linings of
Aluminum Electrolyzer,” thid. 106-112.

5. Malcolm, E. Washburn, Robert, W. Love, “A Silicon
Carhide Refractory with Complex Nitride Bond Con-
taining Silicon Oxynitride,” Am. Ceram, Soc. Buil, 104,
640-644 (1957).

6. A. Atkinson, AJ. Moulson, “Science of Ceramics 8"
Brit. Ceram. Soc Slake-on Trent (1976).

7. P. Popper, SN. Ruddlesden, "Preparation, Properties
& Structure of Silico Nitride,” Trans Brit. Cevam. Soc.,
60, 603-626 (1961).

4. M. Mitomo. “Elfect of Fe and Al Additions on NMitri-
dation of Silicon,” hed., 12, 273-276 (1977).

9. A] Moulson, “Reaction-Bonded Silicon Nitride: Iis
Formation and Properties,” J Mater. Sci, 14, 1017-
1051 (1979),

10. E.T. Turkdogan, P.M. Bulls, V.A Tippet, “Silicon Nuri-
des: Some Physico-Chemical Properties,” [ Appl
Chem, 8, 296-302 (1958).

11. WM. Dawson, AJ. Moulson, “The Combined Elfect
of Fe and H. on the Kinetics of Silicon Nitridation,”
I Mater. Sea, 13(10), 2289-2250 (1978).

12, P. Grieveson, KA. Jack, 8 Wdd, “The Crystal Struc-
ture of Alpha and Beta Silicon and Germanium Nitri-
des,” Special Ceramic vol. edited by P. Poper, Bnl
Cer. Asso Stoke-on-Trenl, pp. 237-238 (1968}

13. J. Heinrich, “The Effect of Preparation Condition on

=
ot

- the Structure and Mechanical Properties of reaction-

14.

15.

16.

17.

13,

14.

20

21

22.

24,

25.

26,

27.

-516-

. A, Atkinson and AD. Evans,

Sintered Sihcon Nitride,” NASA TM-75797 (1980).
R.K. Govila, JA. Mangels & JR. Baer, “Fracture of
Yttria-Doped, Silered Reaction-Bonded Silicon Nit-
ride” J. Am Ceram. See, 63(7), 413-418 (1985).

H. Dervisbegovic, F.L. Riley, “The Influence of Iron
and Hydrogen in the Nitridation of Silicon,” £ Mater
Sci, 14(5), 1265-1268 (1979).

J.A. Mangels, “Effect of Hz-N; Nitridmg Atmospheres
on the Properties of Reaction Sintered SN, J. Am
Ceram Soc, S8(7-8), 354-355 (1975}

M.W. Lindley, D.P. Elias BF. Jones, K.C. Pitman, “The
mfluence of Hydrogen in the Nitriding Gas en the
Strength, Structure and Composition of Reaction-Sin-
tered Niride,” :5d, 14{1), 70-85 (1975).

P. Longland, AJ. Moulson, “The Growlh of o and
B-SisN; Accompanying the Nitriding of Silicon Powder
Compacts.” J Mater. Ser, 13(10), 2279-2280 (1978).
thid, 12, 273-276 (1977).

N.L. Parr, ERW. May, “The Technology and Engin-

nermg Application of Reactionbonded SiNi" Proc
Erit, Ceramm. Soe, 7, 81-93 (1967).
Nancy, J. Shaw, “Nitridation of Silicon,” NASA TM-

82 722 Lewis Research Center, Qo (1981).

H.M. Jennings, “On Reactions Betwecen Silicon and
Nitrogen,” J Mater Sci, 18, 951-967 (1983).

Philip Wong and Donald R. Messier, “Procedure for
Fabrication of Si;N, by Rate Controlled Reaction Sin-
tering,” Am. Ceram Soc. Bull, 57, 525-526 {1978).
“Temperature Gradients
in Nitriding Sihcon Powder Compact,” [ Brit. Ceram
Soc., 73(1), pp. 93-06.

J. Mangels, “Develapment of Creep-Resistance Reac-
tion-Simered-SizN,,~ Ceramics for High-Performance
Applications Brook Hill Pub. pp. 195-206 (1974).
C.P. Gazara and DR. Messier,
Phase content of SigN; by X-ray Diffrachion Analysis,”
Am. Ceram. Soc Bull, 36(9). 777-780 (1577).

GR. Terwilliger and F.F. Lange. “Pressureless Sinte-
ring of SiyNy” [ Mafer Sex, 10, 1169-1174 (1975}
D.J. Rowclifle and P.J. Jorgensen, “Sintering of Silicon
Nitride,” Workshop on Ceramucs [or Advanced Heat
Engmes, pp. 191-196 {1977).

“Delermination ol

. SM. Boyer, A.J. Moulson, "A Mechanisms [or the Mit-

ridation of Fe-Contaminated Siwon,” [ Mater Sei,
13, 1637-1646 (1978).

SREE



