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Abstract

The change in density of molten 525C carbon steel from liquid state to solidification
with undercooling up to 120°C was estimated by measuring shrinkage at the top of molten
steel with a crucible of a special shape. The fraction solid was calculated by using the
obtained densities and compared with fraction solid calculated by the heat transfer
method. The results showed that the relation between the density of molten carbon steel
and the temperature from 1382 to 1565°C was expressed as follows:

o(g-em ™ =7.977—5.263X10*T(K)

The value of fraction solid obtained from the density method was in agreement with
that of the heat transfer method. However it agreed only in the stage of small fraction
solid because of crystallization of large undercooling.
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1. computer. 2. data logger.
3. mv converter.

4. differential transformer.

5. balance rod. 6. thread.
7
8

. thermocouple.
. alumina tube.
9. graphite.
10. electric furnace.
11. alumina rod.
12. alumina crucible.
13. graphite lid.
14. alumina plug.
15. sample. 16. alumina base.
17. holder.

Fig. 1 Experimental apparatus for liquid density

measurement.
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Table 1 Chemical composition of S25C Steel used for density measurement

Element C Si Mn P S

Composition 0.25 0.19 0.47 0.017 0.013
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5. alumina lid 6. thermocouples
BOREBMAR AL DIZANT, 2= 7. thread. 8. silica glass rod. “

_ B . 9. silica glass tube. 10. solid sample.
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Fig. 3 Relationship between the change in cooling curve(T) and
shrinkage curve(L) of carbon steel.
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Fig. 4 Change in densities of liquid and solid with temperature
for S25C carbon steel.
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Comparison of solid fraction between heat balance equa-

tion and density method.
heat balance eq.
———— density method.
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Photo 1 Shapes and structures of undercooled ingots.
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