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ABSTRACT

The eflects of additives on properties of unfired Al;0-C bricks were investigated. The increase of carbon
contenl and the addition of MgQ or spinel improved the resistances against spalling and corrosion of unfired
ALOs-C bricks. Also, the oxidation resistance of unfired AlOs-C brick was increased by adopting complex metals
of Al and Si in spite of the increase of carbon content.
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Table 1. Starting Materials of Refractory Bricks Prepared in This Wark

AC AMC ASC
Aggregate Fused Alumina Fused Alumina Fused Alumina
Mullite Magnesia Sintered Spinel
Matrix Clay Graphite Graphile
Ultra Fine Carbon Ultra Fine Carbon Ultra Fine Carbon
Fused Alumina Fused Alumina
Metal Al Al Si Al 5i
Binder Phenol Resin Phengl Resin Phenol Resin
Note 1. Amount of Graphite and Ultra Fine Carbon in AMC and ASC:
Graphite>Ulira Fine Carbon
2. Metal Content: AC=AMC= ASC
3. Amount of Metal Al and Si in AMC and ASC: AI>Si
4. Metal Al: —74 ym, Metal Si: —44 um
Table 2. Chemical Compositions of Refractory Bricks uhE Abgalyd o)
Prepared in This Work (Unit: wt.%) o 7| = (Cal/Si0,)7) & 2oy dlalAe T
-Materials AC AMC ASC A7 3l7t fASIEE, Spinele] A3 A Ao
Composition WHAE fpslckz Al Zabale] ASC WA ES
Ig. Loss 030 | 051 031 Azstich & wBohpd FUAd Gleld HAe
Si0; 4.4 0.41 0.51 Spinel F7lgke 10~30% AHEolw, w29 Spinel&
AlQy 90.49 85.48 82.86 AREEE ool slage) FHE) 2 YAAde] 7Ad eka )
FesOq 0.40 0.26 0.29 7SR oA gl 2EE, ASCe <Fehla &
Ca0 0.7 0.10 0.10 W4 =74 2 binder= FHEATE ASCel® AL,
Mg(Q 0.06 477 7.37 T Mg0s2] w7} oF 71: 294 Spineld 25% #7}Eledch
Na,O 0.20 0.15 020
K0 0.08 0.07 0.10 3. AlEHHY
Ti0; 010 (.05 0.07
Total Carbon 326 8.20 8.19 3.1 A|mHEEE

ACE AddAle] a4 94 o
clayg #7lelz, carbong] AFEAE $5F shapabal A
A A FgEae] HrlEel gosl, yrEuy 9
WA S A 77 Hstke] Zalt |
7hEle] sl= Ale] o Salelch

wlmel], AMC 3 ASCYE: Table 264 & 4 9i%a]
Si0-less typee]rd, AC2] )AFs]d o JAAe =
AA717] H8ke] carbon AEL Z=ET, aEAge
F3)A17)7] f)she] Bibgss A8l o, pgraphite
Aol R F31%4 9] A $15te] graphites) LY F

Z0)Y carbone 2 dAg 7o)l =3 EAls|ch
w3k, AMCE Spinel3}t 4l-2-&

F40417] A vl
Foll MgOE #ristglen, ALOE 2% Afdfe

~760-

Table 1) vjepH 18§ Table 2nﬂ v gz
Ae] Hw2 Fepaldc)l Aekd 928 Aoz Q

11]i she] Eedzla 230X 230X 150 mm—q 277 4
R, 200T Bool| A T2A13 Bk d A e she] AJHE

A2 slza e

L’l

32, 4= 2= W HYZEAH
4040160 mme] =72 dohgk &, JIS R25534]
el dlal Aheggaw 9 AU7ke AlgHE Pskedok

33 HE 9 7ISE AlE
AESRAG] BR AN ARE AAs IS
R22058) el Eshel ulF % 35 Sdekodc

34, 12 FHYUUT AIH

EREEE R



a4 ALO;CT f5he e :

20X 20X 75 mme] Zr1E Boldt AHE Edxrh
el Al sl 1000C 2 aﬂg Alf]u,__o]] Aelar £ 30
_1—7}' -]TZ]B‘]—O% }-]_P]LH_J 2% = C'éﬁ']";'ﬂ 5,3.':][_

AlBAEE 10T /ming H$E2 14(](](: x| el
1412 2t S48 & genaan Age Pk
600--1000C of| 4] T2 FHYUAEZE 23T AL &
4o 2R FA8 A7)2d FoA QG PhoR
AE-L Aqate] 147 Sk 4X35 F 1 HAgeEs

27a4e),

3.5, ABBLE AlH

40X 4056 mm2) Z7|E FHrlgl AlH2 Fla2 e
WAslm 7] @ LPGE A9 F Fled 1500C oA 2
AT FAE F ke o kg A Ee-
AlEhgch AbElR o] #3E Fof| A1FH Sl
ol*behe] Antg S Algaled 4 (PRYE AdAFe
antd g il alsbgg SAsiglh

g
RER

L iE

S

Al A

AHEE (%)= *100 )

o |
5Eh

2

3.6, M2 AEFY AsHUE

Al He] st sty Adls wlww el 98
o] 352] whfel e 4HEA|HE g JIS R25534
ulgld] ofEe] dETIEE 24skgut

A7 AE>-Y It

2 Algdy iEks wRsk] flste] eloulAlepd
= e] 40X40X40mm =272 A|HL Aglel F
FaAR FR s e, 14007 X 147K 50 % 63
22| Algdzadel A AlgE 3 F, A9 2t o
JIS R25532] v we} 4&slsE Falsle] =
A WAEFHYAE Hrlslgo

£

el

4
>

3.8 LHEAH B

1100 o)X 40(F ¢} X 82.8(H W} X 115.9(=} =) *)mm
A9 A#H e 2¥sw s 2 Z2gsleE o
Hex s HAPARE|Fig DS AH-sks] 1750
KIAZEX &l oA %303 398 Algxre 33
WAl &, Al Fawa o2 fE 2k 4|32
WAAHE Hristgdch B dATelAE ladle £92(C
/S=3200518 FAAR Aldaigde)

3.9. Ol MFxEE
7 AP GHE AT glolxsl v T2 Wae

AL A 7219943

Sl vjAe HrE

MgQ castable

Shell \
“

Cooling water

CaHg Ca

'+ Specimen

Fig. 1. Schematic diagram of equpment for rotary cor-
rosion test.
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Flg 2 Back—scattered SEM photugraph of AlgOJ-C
brick.
White Phases: Metal Al
A: A_lg()g
M: Mullite

Fig. 3. Back- scattered SEM photograph of AlO:-MgO-
C brick.
White Phases: Metal Al and Si
Dark Phases: Graphite
A: A]?Oz
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Flg 4. Back-scattered SEM photograph of Ale'] Spi-
nel-C brick.
White Phases: Metal Al and Si
Dark Phases: Graphite
A: ALD,
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Tahle 3. Properties of Refractory Bricks Prepared in This Work

\ Materials AC AMC ASC
Ttems
Room Flexural Strength (Kg/cm® 288 172 261
Temperature Compressive Strength (Kg/em?) 1468 1091 1199
Properties Bulk Density {(g/cm?) 3.19 317 3.19
Apparent Porosity (%) 835 8.30 5.36
Hot MOR. (Kg/cm® al 1400C for 1h 340 405 297
at 1000C for 1h 544 260 291
at 800C for 1h 159 170 127
at 600C for 1h 144 116 111
After Firing Residual Thermal Expansion (%) O -+ (.66 +0.24
at 1500C [or Flexural Strength (Kg/cm*) 360 238 421
3h in Compressive Strength (Kg/cm?) 2420 1471 2430
Reducing Bulk Density {g/cm?® 323 3.15 3.17
Atmosphere Porosity (%) 11.72 9,75 2.26
Oxidation Compressive Strength (Kg/cm®) 1993 1077 1385
Behavior Decarborized Area (%) 42 30 28
Oxidation Ratio (%)} 100 714 66.7
Corrosion Resistance Index } Ladle Slag 100 232 274
Spalling Compressive Strength (Kg/cm®) 652 614 742
Behavior Degradation Ratio of Compressive 56 44 38
Strength {%)
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Fig. 6. SEM photograph and EPMA analysis of matrrx part of Al:O:-MgO-C brick fired at 1400C for 1h in coke.
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part of ALO+MgO-C brick tired at 800T for
1h i coke.
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