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ABSTRACT

The hatch compositions and physical properlies of slag-ceramics were studied with respect to their {ormability
from the molten state and conditions of nucleation and erystal growth treatment. The selected batch compositions for
nucleation and growth studies were slag, 56%: silice sand, 28%: NapgO+MgO, 8% and TiOgf-chromits, 8%

The optimum nucleation condition was the temperature of 750°C with 6 hrs. holding time and the optimum
growth condition was the temperature of 975°C with zero helding time. The slag-ceramics prepared under the
above conditions showed the best developed microtexture. The grown crystals were identified as diopside with
the average grain size of 5.7 pm, and the amount of crystal grown were about 3% by weight. The prepared
specimens of slag-ceramics showed the microhardness, 793kg/mm?®; MOR, 1,050 ke/em? and thermal expansion
coefficient, 85107 cm/em/CC (25°C~700°C).
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Table 1. Chemical Compesition of Raw Materials.
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Materials | Si0; AIZOE‘ Cras | Fegog’ FeO) } Ca0 ] Mgo{ Mno[ Nagoj KO | 8 | Jeloss
Slag ExXnT sf - os 1 6o o s 0.8 o s o 70 —
Quartz sand | 94, 6 2 62 | o @~ o 12 0z o 2] 1 19) e 37'
Chromite |52 sl an  Jwa e s - A —|

Table 2 Batch Compesitions of Slag-Ceramics for the Preliminary Tests.

(%)
Basic batch Flux Mucleant
Series Subgroup

Sleg Sand MgQ MNagD Ty, Chromite

i 1-1 65. 71 26.29 0.80 320 1.20 2.80
1-2 it ’” ” ” 2.80 120

1-3 " 7 32 0. 80 1. 20 2.80

1-4 ” ” L4 ” 2.80 L. 20
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Basic bateh | Flux MNueleant
Serles Subproup i -
Slag Sand MeO NagO Ti0; Chromite
2 2-1 64. 20 25.71 1. 20 4. 89 1.20 2.8¢ |
29 ” ” i " 2.80 1. 20
2-3 ” i 4.30 1. 26 1.20 2. 80
2 - 4 # i 1" " 2.80 1.20
3 3-1 64. 29 25.71 0. 80 i 3.20 1. 80 4.20
3-2 i 7 # # 4.20 1.80
3-3 7" " 3. 20 0. 80 1. 80 4.20
3-4 o ’r " P 4.20 1.80
4 g-1 | e2ga l 25.14 1 160 6. 40 1.20 2. 80
| -9 ! o ! o " i 2. B0 1. 20
1-3° " o 6.40 1.60 1-20 2.80
4 -4 o ” 7 " 2. 80 1. 20
5 -1 52, 86 2514 1. 20 14.80 1. 80 4, 20
53— 2 # & " ” 4. 20 1. 80
5~ 3 #” " 4. 8 1.20 1.80 4. 20
5 — 4 " ” " v 4. 20 1.80
6 6 -1 62. 86 25,14 0. 50 220 2.4 5.60
6 -2 ’” ” ’” " 5. 60 2.40
6-3 ” s 3. 20 0. 80 2.40 5. 60
8 -4 i o ’” ” 4. 60 2,40
7 7-1 61. 43 24. 57 2.60 8.00 1.2 ! 2.80
7o P o ” » 2.80 | 1.20
7-3 v P 8.0 2.0 120 | 28
74 i " ” " 2.80 I 1.20
B 8-1 61.43 24,57 0. 80 8.20 3.00 7.00
-2 /i o 7" £ 700 3.00
I 8-3 o ! " 3. 20 0. 80 300 7.00
{ 8- ” o ” ” 7.00 500
!
t] 9-1 a0. 0O 24. 00 1.60 G. 40 2,40 b. G0
g -2 ” r ” I 5. 60 2,40
-2 " ” 6. 40 1. 60 2,40 b. 60
9 -4 r” “ o 0 5 60 2.40
10 | 10-1" 57.14 22 86 200 200 3.00 7.00
-2 5 ” ” .f; 7. 00 3- 00
0-3 " " 800 2.00 3.00 7.40
10 - 4 " # # ‘ " 7-00 3.00
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Table 3. Observed Results o Slag-Ceramics Prepared
from the Preliminary Batch Compositions.
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Letters iepresent G grey, Gd: dark grey, Gw:

white grey, Gy: vellowish

Subgroup Color E]J:i;:;fgml- Texiure Egﬁjﬂjel:s grey, B: brown.
Numerals snbseripted represent : very poor, 1:
1-1 Gd Dy Ty Hy poor, 2: good
L-2 Gd Dy Ty Ha 5t very wood
1 - 3 Gd Dl TO HU BN v g .
L-4 Gd Dy Ta Hay 4 -
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g ; B Dl Tl Hl Table 4. Adjusted Batch Compositions of Slag
- o o a ) ) . "
.3 B D, T, 1, Ceramics for the Selection of Final Batch.
5-4 G D Te H Serd Sub- Basic batch | TFlux Nucleant
eries
6-1 B Dy T H; 850D | Slaq | Sand [Mg0] % | Ti0; [Chromite
62 G Dy Ty Hy
-2 B D, T, H; 6 6-17 | 58. 67| 29.330. 80[3. 201 2. 40 5. 60
6 1 G D, T, H, 63| » 1 » [o0j.so # "
-1 G D, T, H, 8 81" | 57. 33 28.67/D. B0|3. 20 3. 0 7. 00
7-9 c Dy Ty H, 83| » @ 13.200.800 ”
7 -3 G Dy T H; g4’ w " a|l | 7.00 200
7-4 D. Dy Ty H, 9 9-1' | 56,00 28.00/1. 60/6. 40| 2.40,  5.6D
g -1 G D, T. H, 93" | » 7 |6 4080w ”
g8-2 G Dy T; H, 94" | » r r| #| B.60 2, 40
g8-3 Ga Dy Ts Hy 10 | 10-17 | 5853 26.67/2.00[8.00 2.00|  7.00
8-4 G. Dy T Ha 03| » # 18.002.00 » "
9-1 G Dy T, Hy 10-4° o 1" wloo#| 700 3.00
-2 G D T H
2 . G Di T; Hz Table 5. Observed Results of Slag-Ceramics Prepared
g9 Z G: D:, Ty H, from the Compositions in Table 4.
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10 -2 G, D, Ty H,
10 -3 G Ds Ts H; 6-1" | G D, T, H,
10 - 4 G, Ds Ts Hs 6-35 | Ge Dy Ts H,
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Table 6. Grain Size and Microhardness of Speeimens Grown at W0°C for 3 hrs. after Various Nucleation
Treatments.
(Unit: pm, Vickers kg/mm?)
Mucleating .
\._ time, hr. 2 4 5 8 | 10 12
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w0 sl ' 0.8 70| —| ~| 9.9 ,‘ 734 J = ] —[ -
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Table 8. Sizc of Grown Crystals,
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