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Analysis on the Viscosity Characteristics of the Slag System ‘S iO:— CaO-A1.0;
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Hiroshi HAYASE®  Yoshikazu UEDA™*

ABSTRACT;In this study, the slag viscosities of the basic system ‘Si0.-Ca0-Al.0s;" were measured
and the effect of oxiside components on the viscosiiy was studied, from which an approximale
viscosily formula was obtained. Also, measured values and estimated values were comparatively
studied.

In addition, the reported data of the papers were analyzed and this analysis brought anofher
formula which was more accurate and widely applicable. Then, a comparative study between the
repoted data and estimated values was conducted, and equi-viscous lines on the phase diagram
could be presented. From these studies, viscosity, that could only be shown on the graph in the
past, can now be shown quantitatively as the estimation formula by the functions of components
and temperature.

Lastly, we considered the {wo estimation formulae obtained.

KEYWORDS;Slag, Viscosity, Si0.-Ca0-A1.0s, Viscosily estimation formula, Equi-viscous lines
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K S RORRNE SN,
1) I.S. Machin® &P Kozakevitch OF —Fi3@IEENRPHERENSELDZICHLNDET0D S MITES
LTna,
Table 1 Viscosity—Data Measured by J. S. Machin et al and Other Reserchers

Viscosity (dPa - s}
No. | Composition (WI%) Temperature (°C) - - Remarks
Si0z | a0 [ Aten | 1500 | 1800 | 1700 | 1600 } 1550 | 1500 | 1450 | 1400 [ 1375 | 1350 | 1300 [ 1250 | 1200 | t150
1 9 44 2 55.8. 4. 5.87 8.7 12 E
2l 7] 41.3] 456 32 4 8.1 3
3 7.8 49.2 43 3.1 4.6 7 10.5 10.5 E
4 10 60| 30 0.4 9.6 0 1.3 X
5 1D, 50, 40 0.8 1 1] 2.3, 2 X
(] 10, 40 4 1 1.2 1.7 3. 4 X
1 10 33 954 1.4 1.9 3.9 K
8 19 25] 85 2l 17 K
9 f0.6] 40.4 49, 81 14 3
10 50 30 0.7 1 1.4 2.4 X
11 20 40, 40 0.9 1.3 2 4 X
12020 30 of 12| 15[ 25 a7 1.5 K
13 20 20 sof 1.3 16l 2.7 K
ia 30 50 20 o7 o9 18 25 X
15 30 40 30l 13] 15[ 24 44 9.2 K
16 3Q 35 3 10.2 ]
17] 3] 30 40 |24 a4 78 18 K
18 30 20) 50 8 3 K
18 30.8 31.2 38 11 16.1 8.2 42 £
o] 32.3] 28.2] 391 21 703] 529 96| 144 £
_ 2 35 _45 0 4. 96 7.6 13.8 L]
22 a5 40 25 7.53] _1r9f _19.9 [
23 35 35 30" 116 18. 8 3.7 L]
24] 35 30, 3 1o 31.4] 547 109] 248 ]
3 25 40 24.9] 409 M
26 40 50! 10l 0.8 [ ) I 3.9 K
23 ) 50 10 401 5.23] 8§33 [
28 40 45 15 5. 160 6.22] 13.2 22.2{ 403|858 o
28 40 40 _ 20} 1.4 1.8 2.2 4.3 9.2 X
30 40 40 20 8.3 137] 215 35 1] 67,6, 148 1
31 40 35| 2 1430 21.7] 349 63.8l 128 283 K
32 40, Ks) 30| 2 2.8 .3 11 25.1 K
33 45 30 30, 27.1 M 69, 4 129 L]
34 45 20 4031l B3] o6 199 K
4041 26.6 33 243 318 E
36 45 o} 2.33 M
37 a5 50 aa] as 1
38 45 45 10 488] 7510 11.6 N
a9l a5 40l 35) 8.54] 12.5] 194 331 [
40 25 35 20 15| _22.6] 373 63.3[ 1 272 614 W]
41 45 30, 25 26.3 41 0.1 132 M
42 45 2 30 70.5 1]
43 45.2 442 10.6 2.8 8.1 10.§ 168 E
44| 452 35.6] 8.2 10.5 15[ 22.5] 315 715 E q
45 50 45 5 4781 N
46 50 40, 10, 1.4 1.8 2.8 45 8.6 K
47 50 40 10! 8.23 12t 19.2 .1
48 0 35 15 143 210 347 571|105 o8] 463 1250] M
48] 50 30/ 20 3| a4l w4l 158 32.2 K
T ) 36 20 30.2] 42.3] .8 12 241 520 ]
51 50 25] 25] 57.7(__99.8 1]
50, 20 30! 6 18,7 22.3 K
_ 5 50, 10 40, 6.1 12. 4] K
541 50.6] 22,2 27.2 59.2] 942 E
53,7, 30.5 158 3.8 51] 79 6[ 126! 3
13 54.8 37.8 1.6 12. 8! 16.8 21. 8 E
57 40 5 84l (2.8 1
7] 55 35 10 15.1) 22.3] 357 60.8] 117 1]
§9 30, 15 28.6] _a4.8] 732 121] 225 456[ 1080 2780[ M
60l 55§ 20 6.5 987 171 309] 580f 1200 2870] 7950] W
61 __55 20 25 173 317 660 N
§2 58.8 14, ¢ 21.2 J45}~ 1000, E
83 60 40 0; 9.23 N
Y 60 35 5] 171 25] 39.4 1
£ 60/ _ 3 10 3 8.8 17.9 K
86 60 30 10 32.6] 51.7] 816 126{  220] 421 _990[ 2520] &
87 80 25 15 71.1 128 214 391 730 1560 3730 10600 .}
68 60 20 ol 0.4 187 38 X
69 50 29 20 204 353 663 1260]  2530]  5750] 14700 1
70 60: 15 25 621 1229 2500 N
bl 60, 19 30 12. 4 25. K.
12 60. 6 18 21.4 0! 440 E
73] 620 318l 53 22.6] 328 54 €
74| 62.9 2] 5.1 103] 168 "325[ 600 3
5 5! 35 q 2.7 ]
6] 65 0[5 42, 69.9 1
77 65 25 10 94.6] 1 256 460]  854] 1780] 4160] 11100] M
78 6 20 i5 3| 574 Jo4o 19604500 1
78 3 15 20 940 1590{ 3210, 644014700 31 ]
80 65 19 2 1900} 3960 1]
8 68j 10.7] 213 ~4000 [~5000 | 3
82 70, 20, 10| 361 ] 600 1070 N
83 10 15 15 1320]_2300] 4690 9870) 00| 56700] 163000] 1
84 70 10 70 3950 8270] 18200 46200] 128000 ¥
Remarks
E K. Endel ). G. Heidtkamobo, L. Hax" (1936~1937)
K. Endell. G. Brinkmann® (1939)
M J. S. Machin., Tin Boo Yee” (1948)
K P. Kozakeviteh™ (1959)
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