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1. Introduction

The melting of scrap and sponge iron has been des-
cribed in many papers (1,2). Expt in a few

cases all experiments have been carried out in
small furnaces.

This work will show results of melting down isc—
thermally scrap and sponge iron in electric arc
and induction furnaces.

The second part of the work will compare the dif-
ferent existing mathematical models and intro-
duce a revised model giving limiting cases for
melting down particles in their own melt.

2. Formation of a shell on cold cylinders

During the first period of "melting down" a cold

sample will become thicker. The formation of a

shell depends among other factors on the diffe-

rent thermal conductivity of the particle (Fig.1i).

3. Determination of the heat transfer
coefficient o

Heat transfer and conduction are studied by mel-
ting down particles in their own melt. The melting
time of scrap and sponge iron of different ini-
tial temperature is measured (Fig.2, dots).

In the case of maximum preheat of the solid the
process is determined by the heat transfer from
liquid to solid only.

Thus by "separating" the heat conduction from
the heat transfer it is possible to determine a
mean heat transfer coefficient (Table 1 Case 1).

4. Revised mathematical model for melting
in an industrial furnace

The existing model for melting down a particle in
its own melt (4) is revised for the industrially
important case of super heating. The main cases
to describe the melting process are shown in
Table 1 along with the electrical analogue.

By knowing the heat transfer coefficient it is
possible to calculate the minimum and maximum
melting times of a particle in a bath at diffe-
rent temperatures (Table 1 Case 4 and 5).

Comparing the calculated and measured melting
times (Fig. 2) it can be seen that the heat
transfer coefficient is a function of tenpe-
rature.
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Pig.l: Forming of a shell on particles of differ—
ent thermal conductivity A .
Sponge iron (left) and pure iron (right)
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Fig.2: Total melting time of sponge iron at
different initial temperatures (3)
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Symmetry number n for a plate (1), cylinder (2} and sphere (3)

Table 1: Melting times for particles at different
temperatures with electrical analogues (3)
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