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Rough Estimation of Viscosity for Multicomponent Silicate Melts

Keiji Nakanvma, Hideo Mizukami, Masayuki Kawamoro and Zen-ichiro Morita

Synopsis : A method of approximate prediction of the viscosity of multicomponent silicate melts was proposed in view of practical
use, on the basis of the relationship between the network parameter deduced from the viscosity of melts and the anion
-cation attraction parameter. It was postulated in the method that the anion-cation attraction parameter is considered
to be melt-structure (or polymerization)-dependent. The generalized relationship exists between the network parame-

ter and the modified anion-cation attraction parameter.

In order to check the validity of the above estimation method, viscosity data for multicomponent silicate melts have
been collated. Theoretical values based on the method show excellent agreement with the experimental data.
Key words : viscosity ; anion-cation attraction parameter ; network parameter ; network structure ; silicate melts.
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Fig. 1. Relationship between ¢ and P for Si0,-M,O
silicate melts and Si0,-Al,0;-MO, SiO,-Al,
0,-M.O aluminosilicate melts at 1673K.
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Fig. 2. Relationship between ¢ and P for Si0O,-MO,
Si0,-M,0O silicate melts and SiO,-Al,O;-
MO aluminosilicate melts at 1973K.
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Fig. 3. Relationship between Pi,0,, Zi*/ru2(i=MO

M,0) and Xa,5+ for SiO,-Al,0;-MO, SiO,-
Al,0;-M,0 aluminosilicate melts.
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Fig. 4. Comparison between measured and esti-
mated values of viscosity for SiO,-Li,O sili-
cate melts, SiO,-Al,0,-Li,O, Si0,~Al,O;~
CaO aluminosilicate melts.

— values estimated using this model ; Eq. (7),(8).

——= values estimated using Riboud’s model®.

a=9.6165, b=—18.9980 at 1673K
a=9.3469, b=-—18.7329 at 1773K
a=9.0725, b=-—18.7694 at 1973K
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a=4.0471, b=-—6.5314 at 1973K

values recommended for SRM by Mills*”*”.
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5,820.51 (T b bo=35mmTitlogopu =4.0kg?/(m**
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Fig. 6. Plots of log,,A against & for various pu

values.
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Fig. 7. Plots of log,.pu against log;,A for various &
values.
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S1BYRTER, 3 G 30— ERECFEREL, 2Tv T
) 77 U BURENN P RE R S 2 iRE L T, IREHRIEST
H103siz b o> TEALL v 2 & 2HEE L 1294, #9 2 K/min
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HETHD, I TREBL 2ENMEBEHEE FEVPIICE
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Table 3 iZ/x L 72 6 FEXHDSIO,-Al,0,-CaF,-Mg0O-Ca0O
-Li,0-Na,OF% 2 7 7@k % xR & L TIRENREERH 2 v
TRIBDFET pu P BIE LI, OB, 288551 (N
Z70mm) ¥ & FHRALEREIRENT £ 72, Fig. 8 (oARE
BRfE, Mills 6, Lanyi 62D EERE £ (8) Rz & 5 551H,
Riboud 624z & 2FHEMEX LB L T/RLI. T HORIZE
Wb ERE L AME R & 2 EMO—RE BT TH
b, 3722 OWHBEREIZRIboud 62D 2 L Y- Tz,
S S YA FIEDO ZLR~DOBEHOZE LM LREZ L
12, k7w 2 EHEBE~OCaF, ik, SiOMOEAE
DAHERG 2 5L L TPs0,% M- 12 (Table2 M),

Table 3. Chemical composition of casting powders

used in viscosity measurements.
Chemical compositions (=)

No. XSi02 XAl05 XCaFz XMg0O XCa0 XLiz0 XNa,0 XKz:0
SAF9 KR |0.447 0.045 0.125 0.018 0.285 0.080
Mills & MP [0.442 0.039 0.033 0.038 0.372 0.076
SAF IO A4 10414 0.050 0.026 0.0!1 0.452 0.046
Lanyi 3 C4 |0.408 0.055 0.029 0.018 0.43| 0.047 0.012

D2 {0.434 0.047 O0.117 0.041 0.268 0.093
D3 |0.415 0.042 0.112 0.038 0.276 0.026 0.09I
SAF9S D4 [0.398 0.046 0.120 0.043 0.268 0.038 0.087
This Work | DI2 | 0.363 0.047 0.125 0.139 0.232 0.094
D15 /0,329 0.044 0.122 0.135 0.184 0.083 0.103
El2 |0.325 0.022 0.165 0.17! 0.143 0.133
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Fig. 8. Comparison between measured and esti-
glated values of viscosity for casting pow-
ers.

—— values estimated using this model ; Eq. (8).
——— values estimated using Riboud’s model®.
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