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Density of Iron Oxide Melts in Equilibriuni with COT;,—CO-AGas Mixtures

Kazumi Mor1 and Kanae SUZUKI

Synopsis: : .

Densities of iron oxide melts in equilibrium with (’]Olz—ACQ gas mixtures have been measured by the
Archimedean method employing the double-bob technique. The explored temperature range is 1450 to
1525°C and composition range is Fed3+{ ¥ Fe=0093 to 0:358. At constant temperatures densities of the
melts decrease with increase of Fe3+ content. At higher Fe?* contents this decrease of density becomes more
gradual. At constant compositions densities decrease linearly with increase of temperature. Expansivities
of the melts decrease with increase of Fe3* content. The results are interpreted with a proposed model
on the constitution of the melts. It is pointed out that oxygen ions are much more closely attracted to
Fe3+ than to Fe2*+ and this is responsible for the trends in the relations of both density and expansivity

with composition.
(Received May 4, 1968)
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Fig. 2. Relation between & and temperature.
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Table 2. Equilibrium between iron oxide melt and
CO;-CO gas mixture.
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Fig. 3. Density-temperature relationship of iron
oxide melts.

S BT Lbhd

Fig. 4 12 A{REC OV COIRE L BEDBETH 5.
Fes* jREE N L & LICEBER RIS T 505,
T Y0 25LL BT B L EE ORI 500l D.
Fig. 4 [Cii ki zdic, 1410°C 2 35V T HENDERSON
BL I ko CHIE S BERSk & T DEE LRIk O %
AR L7 ERREARIA CE SN BE —IRE OE MR
z 1410°C IR LD THSH. MThrbdiHILT
DOy 5D “FeO” HE O# 2 {HIZ HENDERSON
LOFERIC—EL T 5.

TE AT Crx 1525°C Dl L OIREE TS T SHIE L E
Fnte s, Pt-10%RhA {80310 Ll%E C & D7z,

1. = g2

B o 7B LERRE DB E oV TEMEEE L R O RS dh
BED~D LEEX G TEILTAH D, BEE wistite
“FeO” OEREIIEEF O & & B ICEBRANTIKAT S .

— 15 —



1126 g &

46

“ " "o Present work
= \\ © . HeNDERSON et ol
\ . N
44 |- 1as0%Cs - === Exirgpolation (1410°C)
1475 A

L W\
— 1500 %
E 1525 A\
L \\& \\
o .
= 42 i .

\

40 —— <
. i . . \!\\\
- NS

0\6\0—

O

Density
T
z??j

%

(o)

7

1 1
o ~ o1 02 03 04
' r=F'/%F

Fig. 4. Density-composition relationship of iron

oxide melt at various temperatures.
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A Simplified Calculation of Cooling Condition and

Withdrawal Rate for Continuous Casting

Synopsis:
This paper presents a design

calculation of the
equations given in relation to the unidirectional transient conduction in the water-

continuous

Akira MorrvamMA and Iwaee MucHI

casting of metals. Fundamental
cooled mold zone and

in the spray-cooling zone have been solved analytically with the several simplified assumptions. An important
dimensionless factor H, which determines the quantitative correlation between the length of the cooling
zone and thermal diffusivity, thickness and moving rate of the ingot are obtained from calculation based

on the solutions.

In the case of casting steel ingot, it is found that the numerical value of Hy; may not be influenced largely
by the ratio of the length of copper mold to the total length of cooling zone, the wall thickness of the mold,
heat transfer coefficient in the spray-cooling zone and the thickness of the ingot.

Estimated values of residence time in the cooling zone for the various values of the slab thickness are

good agreement with the several operating data reported hitherto.
(Received May 20, 1968)
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