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2 A7 HE Seed 747]*”01] o5l A= mullite(Syn M)eF =4 mullite 25 F-(sintered mullite : M, fused mullite
: FMYE ZEEhud Jaks 43¢ A4 WEE AES A=s9er millited] ©E ARA, tATR, BEE)E, 2
Z FARBIAT. SM, FM, Syn MQ] mullite EFHEE 93.17%, 86.79%, 97.57%°)1.2™ mulliteZ 15 wt% H7Fste] =%
NBO B4L 2AVE AF Syn M FHE AlHo] AYTE 338.60 MPa, YEPE 9427 kedem™ S LFERNZIT). =4t
mullites H7}gh A Fxe Syn Mg #71e ARG oF 5~10% A% W A=E HAv.

ABSTRACT

15 wt% Syn M, sintered mullite (SM) and fused mullite (FM) was added to produce high alumina refractory materials. Mullite
content of SM, FM and Syn M was 93.17%, 86.79%, 97.57% respectively. Mechanical properties of specimens (added 15 wi%
mullite) ware investigated to be flexural strength 338.60 MPa, compressive strength 9,427 kgf/cmz. But the specimen which imported
mullite was added showed 5~ 10% lower strength than syn M added.
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B A AREE mullite= 3FFoIH 2 F 25HE 9
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mullite®] Z/go] 2= 317) Y3iM kaolind] =T L=
Ty FFEeE 84 4T EE(AINO;); - IH,00E At
B3l FEEYe] JhEslns san.

Mullite seedE A|==317] 34 ELUYEZ kaolin(F,
pink AF)# bochmite(Alpha-Alumina Monohydrate) E- A}

Table 1. Chemical Composition of Starting Materials

Fig. 1. SEM photograph of mullite particles used as mullite
seed.
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o] AE BHAAZ F, 40% FEY HFl 6217 B¢ lea-
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AZE mullite seed?] AP AMFS Fig. 1o WERY
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YEEL &0 AAFHZ mullite F49 2HE0]
interlocking® o] UEE & F Uk
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o]22249] 3AL,0; - 25i0,7} =S Hasiy 98] ¢
&% 2 uBH S st atirition millModel : KXMD-1B)
ARSI BrEe] EYe HAge] 98lA teflon
g Aoy, 244 ball mediaZE ¥7 2mm 7
Q1 zirconia bead® AME-EIH T milling A7 120208
1787 3t Attition milling A)7+el] W2 kaolin®
172bAstel] st oudEdAE Fig 29 veERfgen

W {1 Z o o

2

Matorials Components (Wait%) | g, ALO, Fe,0 Ca0 MgO K,0 N;0
Hapcheon Kaolin 5223 44.50 0.92 0.21 0.31 1.62 021

| Fused ALO, ; 95.4 ; - - - -

Calcined ALO; - 99.7 - - - - -

Sintered mullite 31.0 66.4 - - - - -

Fused mullite 23.1 75.7 - - - - -

syithesis mullite 258 734 - ~ - - -

| Aluminium Nitrate AINO3); - 9H,0 : 98% purity
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Table 2. Properties of High Alumina Refractory

Chatacterization

Fig. 3. Schematic diagram of experimental procedure.
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Nane of Specimens -
Ttern FA HS H1 H2 H3 H4
Refractoriness (SK) - - 38 < 37 < 36 < 35 <
Bulk density 28 < 24 < 23 < 2.2 « 2.1 < 2.1 <
. 2 98.066 29420 29.420 29.420 24.517 19.613
Compressive strength {kggcm’} (1000} < | {300} < (800} < | @oor < | soy < | {200} <
Residual linear expansion &

- +0.3~-0. +0.3~-0. +0.2~-0. +0.2~-0. +0.2~-0.
contraction(%) 1500°C 0.3~-0.5 0.3~-0.6 0.2~0.6 0.2~-0.6 0.2~-0.6
Chemical composition {AlLO5(%)} 70 < 80 < 70 < 60 < 50 < 45 <
Apparent prosity(%) - 27 > 27 > 27 > 27 > 28 >

Fr=i e Bkl A]
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(1) Sintered mullite powder

Fig. 5. SEM photograph of mullite powders.
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Fig. 4. XRD patterns of each mullite powder (M=Mullite).
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Table 3. The Result of Mullite Quantity Analysis of Various

Mullite Powder (unit : %)
Sintered Fused Synthesis
Sample mullite mullite mullite
mullite Quantity 93.17 86.79 97.57
Table 4. Chemical Composition of Specimens
Components
(wit%) Si0, ALO;
Specimen Name
S M 431 95.0
FM 577 92.7
Syn M 427 90.8
4.0
A A A
3.5 -
1 F Po{apparant prosity:%)
3.0 ® Aw(Water absorption:%)
J A Pa(Bulk density)
2.5
2.0 4
1.5
u
1.0 -
u
0.5~
™ * .
0.0 T T T T T -
SM FM SynM
Sample Name

Fig. 6. Apparent prosity, water absorption and bulk density of
specimens.
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Fig. 7. Flexural strength of specimens with mullite.
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Fig. 8. Compressive strength of specimens with mullite.
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Table 5. The Result of Residual Linear Expansion and Con-
traction of Specimens

Table 6. Cornparative of High Alumina Refractory & Specimens

Sample Name SM M SynM

Lc(%) 0.031 -0.062 -0.155
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Fig. 9. Micro structures of fractured surface of specimens.
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