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1. Introducticn

To describe the melting of sponge iron in a fur-
nace, the thermal diffusivitydhas to be known.
Until now there exist no measurements over the
whole temperature region from 20-1400°C.
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2. Measurements of thermal diffusivity

The thermal diffusivity is measured by the laser
flash method (1). The sample is made of pressed
ground sponge iron, with nearly the same physi-
cal properties as sponge ircn. The thermal dif-
fusivity of sponge iron at 20°C is nearly 1/10
that of pure iron (Fig.1).
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With rising temperature the diffusivity increases.
The same discontinuity at the Curiepoint is ob—
served as in pure iron.
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3. Model for the different thermal diffusivity
of sponge iron ) Fig.1: Thermal diffusivity of pure iron and of

For low temperatures Fig. 2 shows a model of 3 equal samples of sponge iron (2)

sponge iron, consisting of iron spheres with a

small "heat bridge" between the spheres. dx

A simplified computation model (1 , 2), shows i

that the thermal conductivity ’ L
X
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thermal conductivity of pure iron r
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! = thermal conductivity of gas '} gas
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is about 0,5% that of compact pure iron. For
higher temperatures scanning electron micro—
graphs show that the "heat bridges" and hence the Fe Fe
thermal diffusivity of sponge iron increase due
to sintering. N
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4. Heating of a cylinder with Q= @(3) 3,

Fig. 3 shows the ocomparison of the cbserved and
calculated temperature change of a sponge iron
cylinder during heating. Fig.2: Model of sponge iron having an unfavou-
It is possible to describe the heating up of rable structure for heat conducticn
sponge iron more exactly using the thermal dif- 1600
fusivity mentioned in this work.
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Fig.3: Comparison of the measured and calcu- Fig.3: )
lated temperature change of a sponge
iron cylinder
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