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ABSTRACT

his paper deals with the clay-honded silicon carbids refractoy saggars in lerms of iz oxidation resistance.

Cxidation is one of the major causes of [ailure in gilicon carbide refraciory supgars during s sevices. Various

anti-nxidation additives are coated on or added into silicon

carbide refractories and {heir effecls ave stvdied while

oiher conditions me egual. Several conclusions cau be derived for optimum anti~oxidation additive as:

1. The addivive should wet each sificon carbide grain completely dwing irs fiving.

2. The additive should have high viscosity at Lemperatures argund 1, 35G°C where most stticon carbide refractory

saggars are being used.

3. The additive should have ability 1o absorh or desorh oxygen depending on the local atmosphere inside of

sagzar during its serviee.

4. The addition should be lept as minimum as possible to preventi any

LM & A 9 g *IP]%%’% 7 el
WA B e BERas 9
ARARY AHToL UHReP Aoz 0~ o) Friw AA gk A Pess
0058 WHTEUA (0.2~3.0mm) S 10~30%9) 4 F gEiar) O AsAL =
EE AR AL VAT ALL FE LA A28 FAAA Ao 489 T4
350°C Y £E R4 s, A4S, =0¥ 59 ABE A A5} 5% Aejxh of
224 & saggar 2 A4 L8 80,8 AATEE T 429

AE A ey MU 47 AsRe ) A4n Lelis] 2 aeld Waw
slold] eyl & AR shissteydeny A FL, W AFAY opde R
oltbe waiars A ks o] v Hpd S0 Aol 8] dAxi i Als F

FIC+202—>8i05+C0O;s =--rervemiarinniarinen, (1) HEHTA Wl a8
of 1p4S Ay e = B, 1,527°0 (1, A el ol %2 &

S00°K)y o) A = AG* (standard free energy of formati-
—227 Keal/mole o5, 5, Balitr b3l

Al oz A5}
an)e] A Fee) FAo) 2 JFg o

{ 145 )

“swealing” or “bloating”

phicnomena.

hell A A SiOp=
o3 4y
Wi q] Ao

B S8i0,9] gpe

S 5w
14 7S] she

1

A7) Hw

o] 2 5[0y 3] g}l

g2 9944 399 4
waad e A4g

Jolupa) Hi= »ﬂ ot 2o AsH
A,

ol Abshel]



sef Avlgel 325 & Tast FHFe] LIAER
UL crisohalite 4d] 9 S0 FE v oz oF
3% $A4F07 vhed g AEdEe] welas
A aage] A-ve ke A8 49 cristobalite 7}
89 EEE) silicate S A 3] #=7 of silicate
A Blglia nohs gwlzee] wold o A= b
A7A o th, 28t o8 AH EaELS =290 OF 8
9 silicate 3= 2ol A viscosity 7} F98] wohA 9]
2] open pore B # L@ Solrli A S5 g @,

+o % 4By watat JERE 434 54
o) = @& oA, galFazsl eristobalice 1} silicale
s} v md] B ou], @ElTas)t 4 gel s das)
At Aens A&k Y] vhe E}f};ﬁ-ﬁ:ﬂ v
Fas] HgEAge) AR A gdih A4
g

A=, Aapel B LHEWP AEZd A ZLL ceep

o L siicate /b FobA) 45T ALY A 29
o) B,

ol fh f 'EFAA W3kl de] 25 ol
AT PAgE A SN E 2 Az 3AE w
9 4Rk Tl dasln

1. o] 7hsil

/&ﬂf—l uft?sl% Y2
c gENE R ARL AA2A0A AT W

Jﬂr"] open porosity & H A E FYow ALLES gas

_DL
, L
ﬂ
E =
Fr
[
g,
=,
=
ofl
=
i
4,

permeabilty & st A

3 ARA REA Labtes] A 5iAE 448 &
2l #A &2l

444 Ad 34 24 el sdges &
A% 49E AWF FIA,

5. WAL AAAE Y5E EAe] costing 7}

B e
&,

Fobate] AR PA WA gashEd

A4, WEAYY DHFEL AIpEd glefA 3

=
Wga e Fa 99 9

[z
=
sl
&
gL

$AZA 98 244

L
[E]
Zojyg-Zol A =

Table 1. Properties of SiC Grains,

M F¢ 1 424 mesh ‘\ 30490 mesh | —150 mesh
. sic [ £8. 30 58 60 | 98. 00
Chemical C ] 0,23 0. 21 l 0. 61
Composition ol 0.a7 0.47 0.37
(wi%) 51l ‘ 0. 45 0-26 .74
Fe ] 0. 008 0. 005 | 0. 012
Supplier ‘ ESK | ESK ( ESK
Tahle 2. Properties of Clay
Name k Yalcusa " l Si0y : 50. 3
Deposit ‘ Japan AlDs E 29.8
Mineral Form [ Kaolinite | Chemieal Composition Feg(y [ a0 ‘
Paticle Size i —200 mesh ” (Wegs CaD, MgO 1 075
SK 34+ ' N, %O | 0. 28
Color ' Grey Il L Tz Loss ‘ 1410
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Table 3. Propeities of Anti-Oxidation Additives.
’ No. ! Additve 1 Composition (w2 ) [ Supplier t Remarks
i ’ Water Glass Si0438, MNag0 18, H:O 44 ! — Defocculant
) . Mo. 1
2 [ Borux l MNagBOr- 1070 =094 f Wale Pure j Reagent Grade
f ’ i Chemical Ind. ‘
]
N I sic-r 1 50 81.8, Te 1.5 G. Abrasive Co. ’ Dust—collector Fine
(s}
! ‘ Others 36.7 U. 5. Al !
. ) hin-Slog No. 1 ) 530, 98.5, MnOs 41. 0, | Ferro Corp. J
| | Feysl2, Others 1.3 | U.S.A, i
5 J( Mun-Slag No. 2 ‘ S0y 35, AlOs 20, ' Korean Alloy Co. ‘
| | MnOs 15, Others 30 [ [
6 ] Pyrex ‘ Si0q 81.0, Al 04 2.0, Corning l
| | 05 NesD 4.0 U.S. A |
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Fig. 1. Test Apparatus for Oxidation Resistance
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Table 4. Welting Behaviors of Anti-Oxidation Add-

itives.
l No. [ Additrve ! Wetting Degree
1 Water glass No.1 swealing
3 Borax sweating
3 SiC-7 —
4 Mo-Slag No. 1 complete wetting
5 Ma-Slag Mo. 2 sweafing
6 ) Dyrex bloating
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Table. 6. Properties of Vericus SiC Plates.

i

) Properiy l No. 4 Cataran-A l Carbalrax ]
‘ Malker ] KIST NGK, Jopan ' TER. Japan '
l SiC Content 82-85% 83.5 ! 8650
Volume Density 2. 52g/cm? 2.53 260 ’
MOR (25°C) 55 0kg/em? 210 —
Thormwal Exp. Coell, 4.4 %1076/°C 5.0x107¢ 4.7x107°
Softening Point under Hot-Load 1, 850°C 1, 650°C 1,800°C
| Omidation Resistance Good Gaod ' Good
A7 A 3E (1980 (149 )
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