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On the Gas Decarburization of White Pig Iron
Used for White Heart Malleable Cast Iron.
Kyuya NAGASAKI and Noboru KoMURO ‘

Synopsis: :

The decarburization of white pig iron such as used for making the white heart malleable
cast iron was studied mainly in the exothermic atmospheres of CO-CO;- Ho-H:O0 system con-
verted from propane. The process of decarburization of white pig iron under :various heating
condltlons was considered by comparing the decarburization behavior of the exothermic gas
contammg hydrogen about 109 converted at air ratio 14 with that of the wet hydrogen con-
taining water vapour 4% and that of the mill scale forming atmospheres of the simple CO-CO,
system around it. The results obtained were as follows.

In the flow of an exothermic gas, the decarburized amount of white pig iron was increased «
through a rising of propane-air ratio for producing the gas up to 10, but it was nearly -
independent of the variation of the air ratio in the range of 10 to 17 due to the concentration
difference for carbon diffusion in the austenite phase reaching its maximum (when heated at
950°C for 4hours in the gas cooled at 18°C after converted at 1000°C).

The decarburized weight in each atmosphere was decreased slightly in the order of the
flow of wet hydrogen, the flow of the exothermic gas and the mill scale owing tc the rising
of the concentration difference for carbon diffusion in austenite due to the rising of surface
carbon content with carbon potential of the atmospheres. It was observed that the surface
structure of the decarburized layer which formed- in each atmosphere in the experimental
range 750 to 1100°C was uniform single ferrite only, so that the surface carbon content was /‘
kept to within the limit of the solid solubility of carbon in a iron phase.

Free cementite in the white pig tends to be stabilized and its graphitization becomes
diﬂicult with an increasing of the hydrogen amount in the decarburizing atmospheres. The
rate of dissolution of graphite intounsaturated austenite as caused by - decarburlzmg reactmn
was relatively small compared with that of cementite, hence the rate of decarburization was
lowered W1th the progress of graphitization. B (Received 12 Jan. 1963)
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.Table 2. Effect of carbon material charged in »
’ front of sample on decarburized
weight in exothermic atmosphere.
at 950°C for 4 h, f=14. 100cc/mn.

Carbon material D(fgg}‘gl;z;‘ft
No . charge 88
- Graphite 3g : - 7°9
Charcoal 3g . 7°5
Charcoal+BaCO; 593 ¢g 34
. White pig chip 95¢g '3°5
(Total carbon amount 3g)
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Table 3. Relation between stracture of material and decarburized weight after
© heated 950°Cx4h in wet hydrogen contained water vapor 49%,.

. Stracture at ' Decarb. wt.
Material decarburizing state ‘Total C% (mg/cm?)
'High carbon steel Austenite only : 1°21 38
White pig iron A +Free cementite . 3°15 - 9°8
Do. after graphitized A+ Temper carbon’ 3°15. 5°1
Gray cast iron A+Flaky graphite 3°19 6°0
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