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ABSTRACT

The Purpoge of this study was to produce domestic stamping materials; sling mass which could be used as
unburnsd refractory for iron melt'ladle. Batch compositions were based on Belglan Ladelite; mineral compesitions
were composed of 84 wt® of quartz and 18 wt% of clay. and particle sizes were divided into 12 wt% of 1410/297
pm, 18wt% 207/140pm, 20wt of 146/T4um, 1iwi% 74/44pm and 39wt 44um under.

The effect of variable batch campositions were also investigated such as substitution of pyrophyllite or industrial
grade alumins for quariz and of zircon for portion of quartz and clay, increase of clay and addition en serieite.

Samplss were pressed at 100kg/em? with 7. 4wt of water or 7.4wt% of 4 wt9 PVA solution,

Dried and Fired properties of samples such as linear shrinkage, apparent porosity, modulus of rupture, refracto-
Tinass and corrosion resistance to blast furmacs slag were Invesligated.

The results are summarized as follows.

1. Dried samples are shrinked, but fired at 700-1400°C expanded. Samples fived at 700-1000°C and 1200-1400°C
tended to expand with increasing of firing temperaturs, but fived at 1000-1200°C tended to shrink with incr-
ease of firing temperature.

2, Apparent porosity of samples fired at 700°C is incressed. but fired at 1200-1400°C decreased with increasing
of firing temperature.

3, Modulus of ruplure of samples fired at 700°C is decressed, hut fired at abave 700°C increassd with increas.
mext of firing temperature, '

4, Tiried samples with 7.4 wt® of 4 wt9% PVA solution betler improve modulus of rupture than with 7.4 wt9
of water, hut the firing strepgth of the semples fired at 700-1000°C is showed reversely.

In quariz-clay system, mineral phases of samples fired at above 1200°C are consisted of q—quartz, c-cristobalite

(]

avd mullice. Respectively as firing tempersture was rising up, Intemsity of a-cristobalite and nmllite is in

creased.
8. Quartz—Kibushi clay system, Kimcheun quartz (substiturion of portion of industrial grade alumina for quartz)

Hampyaung clay system and pyrophyllite- clay system are better in corrosion resistance to blast furnace slag
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than burned pyrophyllite brick.

e
L.

84 swt9f of pyrophyllite-16wt% of clay system is superior in modulus of rupture and corrosion resistance to

Llast furnace slag to 84 wt% of quartz-18 wi% of clay system.
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Table 1. Perticle Size Distribution and Composition of Ladelite

Particle Distribution 1 Chemical Composition Mineral Composition
Size (g ‘ o5 | Component % ; Component 0
1420~.297 12 T loss 1.92 Quartz 84
297~149 18 Si0, 88.61 Kaolin 15
149~ 74 20 Fes(O4q 1.38
Tdee A4 11 Al 5. 61
44~ 2 16 TiOg 0.60
2 23 Ca0 0. 85
MgO 9.12 ‘
K0 Na0O 1.3
(214 ) S g
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Tahle 2. Chemical Composition of Raw Materials

I Composition ) Koo | .
\ Ig. loss S0, AlQy Fesq Ca0 Meg0 Nl Mineral
Material ) il
Quarlz (Shinbook) 0.32 96. 52 0.95 0. 45 0.30 0.10 1-41 | e—Quartz
Quartz {Doam) 165 89.40 4.77 0.53 0.33 0.12 g.op | Gtz
Quartz (kimcheun) | 0.19 99. 40 0.34 0. 27 tr tr tr a-Luartz
Clay (Hampyeung) | 0.98 6788 20, 48 2.26 1.50 0. 47 6.43 | o-Quartz, Albite |
Clay (Japan) 11. 30 46. 55 36. 60 2.2 0. 42 0.10 2.81 | Keolinite
Pyrophy e 391 TL7T4 1465 119 021 501 — | Pyrophtlite
Sericite (Walseung) | 4.02 45.01 38. 50 1.03 0.12 10. 07 — | Sericite
Alrejé}]ﬁ?cifrgradc - - 98. 00 - — —_ — | Corundum
Blast furnace sleg | 150 3160 1730 130 58 5.8 —
Zircon 0.08 33.52 0.50 o 85. 15 — — | Zircon,
Crthosilicate

Table 3. Batch Composition of the Samples

\Ympﬂsi tion Quartz Pyiophyllite Clay Binder
1410/297 1 12 14107207 12
297/149 ¢ 18 297/118: 18
\\\ 1%9/ Thu 20 149/74n 20 —d4p 100 Water dwtff PVA
N i/t 11 e 11
. —d44 u ‘23 —ed 23
Sample No. 18111“};00]{ Doam sz:ijeun Henam Hampyeung Japan

S H W 24 — — — 16 — 7.4 —
S H P 84 — — — 16 — — 7.4
3 M W 84 — — — — 16 74 —
S M F 84 — — — — 16 — T4
D H W — 84 — — 16 7.4 —
D H P — 84 — — 16 — T4
D M W — 34 — — — 16 7.4 —
D M P — 84 — — — 16 — 7.4
K H W — — 84 — 16 — 7.4 —
K H P — — 84 — 16 -— — 7.4
i M W — — 84 — — 16 7.4 —
K M P — — 84 - — 16 — 7.4
X HPy W — — 56 28 16 — 7.4 —
Py H W — — — 84 16 — 7.4 —
Pe H W — — -— *84 16 — 12.0 —

*Particle Sige
7/48mesh—62. 3%  48/115mesh-10. 8%
115/200mesh-2. 05%  200/325mesh-12.5% —325mesh~12. 35%

#1571 A 4 5.(1978) { 215 )
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Table 4. Batch Composition of the Samples

Composition Quartz Alumina Zircon . Clay Sericite
1410/297u 12 |
207/149u 18 § awit g
1497 Tdu 20 | —d4dp 100 ~ddp 100 1 —44p 100 —44p 100 | Water 375" |
\ 747 My 11 |
—44 28
1Sample N N .
plE o " Kim cheun Technical Hampyeung Walseung
K-H-W &2 — — 18 _— 7.4 -
K-H,-W 80 — — 20 — 7.4 —
K-Hs-W 78 — — 21 — 7.4 —
K-H5,-W 84 — — if 0.1 7.4 —
K-HS,-W 84 — — 16 0.5 7.4 —
K-HS;-W 84 — — 16 1 7.4 —
K-HS, W 84 — — 18 5 7.4 —
-HA-W 61 23 — 16 — 7.4 —
K-Z-P 61 — 39 - - — T4

Table 5. Batch Composition of the Samples.

Qmponent
~.

Quartz ‘

Clay "

Sample 1\%

Kimchoun I Hampyeung

Water

E\HW

| 1410/2104 46. 2
210/1%5: 4.2
— 1254 33.6

—44u 18 7.4

EHW

. 1410/2104 42.0
177/ 88u B.d
— 88p 33.6

— 4 16

=1
P

b IGHW

1410/1772 42,1
177/ Fip 126
— T 29.4

—4dp 18
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Fig. 4-a Linear expansion of the samples according
to drying and firing temperature.

Fig. 53-a Apparent porosity of the samples according
to drying and firing temperature
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Fig. &-a Corrosion figure of the samples.
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Fig. 8-h Corrosion area of the samples.
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