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ON THE CONSTITUTION OF MOLTEN SLAGS VIEWING FROM -
THE STANDPOINT OF THE ELECTRICAL CONDUCTIVITY

Kazumi Mori and Yukio Matsushila

Synopsis:

In order to stu’y the hehaviour of the individual metallic oxide in molten slags, the electri-
cal conductivity of the systems sodium-silicate—metallic oxide was measured. The concentration
of the fundamental sodium-silicate was NayO 32-45 mol%, SiO, 6755 mol9, and the content of
additional metallid oxides Si0; Al0,, CaO, Mg0O, MnO, ;FeO and NiO were 10 mol% and 20 mol

) %-Samples wree melted in an alundum-crucible Elema-furnace being used, Measurement was

;}« \s

done by the conventional alternating-current-bridge method.

Generally when additinal oxides are acidic, the electrical conductivity was smaller than that of
the fundamental system; and whén basic, it was larger (except for Ca0). This was explained
to be owing to the modern ac!d-base definition.

When acid oxides were added, the number of mobile Na+ decreased, lowering the conductivity,

while by addition of basic oxides, the number of mobile cations increased, enhancing the con-
ductivity.

In case the basic oxides were added, the specific electrical conductivity decreased in the order
: of NiQ, FeO, MgO, MnO, Cad. This order corresponded to the increase of radii of cations of the
added oxides (except -for Mg*+*), an1i to the decrease of e (thermal energy per g-mol evolved
when a solid oxiZe was formed from Ig-atom metallic ion and O-— of the corresponding number
both in the gas state) obtained by Huggins and Sum ex was by definition the strength of the
bond between metallic ion and oxygen ion—that was the basicity of a metallic oxide,
sn il Accordingly the weaker was the strength of the basic oxides added, the larger became the
electrical conductivity. ' ‘
The nuamber of the mobile ions being same, only the mobility of ions was the controlling factor.
The smaller were the radii of cations, the more easily they moved; and the larger was ey, the more
appreciably decreased the stability of bonds 8i-0, and so again the more easily cations could move.
When CaO was added, the electrical conductivity decreased, being due to the fact that the mobi-
lity of Ca** was small.
The radius of cation and em determined the form of the Si0O,-tetrahedron, and controllled the
strength of bonds between cations and SiO,-tetrahedron. This related to the activity of constituents.
In fact the order of activities of SiO, in several binary silicate melts corresponded to that of
em and so of the electrical conductivity.
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STUDY OF THE STAINLESS CLAD STEEL (II)
(EFFECT OF THE HEATING ON THE YARIOUS PROPERTIES OF CLAD PLATE)
Fumio Abe Kumataro Kimura and Toshio Saito

Synopsis: On the view point of the manufacture and the practical ute of the stainless clad
plate, the authors studied the effect of heating on the various properties of clad plate. The results
of experiments and considerations, were stated as follows:—

When the stainless clad plate was heated, various alloy elements in the contact face of both metals
were diffused, and their diffusion increased as the temperature rises and the holding time increased.

In case the clad plate was beatéd at temperature above 800°C, the alloy layer was made at the
contact face by diffusion of elements. Once the alloy layer was presented, the binding strength of
both metals was decreased. Therefore, the heating at high temperature must be avoided.

Moreover, by travelling of the carbon in the mild steel to the stainless steel by diffusion, the
corrosion resistant property of the stainless clad was presumed to be inferrior. Then, the heating
at high temperature must be avoided and the lower carbon content in the base metal was found of
advantage.

The deflection produced in the clad plate by heating increases as the temperature rose and as
the clad thickness increased. Specially, the deflection increased suddenly at about SDOOO, because
of the transformation contraction in the mild steel.

When the clad plate was utilized at parts where the deflection by temperature change was remar-
kable such three layer clad plate must ke selected which had same clad thickness at surface and

bottom.
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