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The Formation Mechanism of Inverse Segregation of Steel Ingots

Synopsis:

Atsumi OHNO

To understand the formation mechanism of inverse segreggation of steel ingots, the solidification
phenomenon of ammonium chloride-water solutions in glass molds were observed. Based on the obser-
vation, it is believed that the formation mechanism of the inverse segregation of steel ingots was due
to trapping of the solute concentrated liquid between the solid shell and the equiaxed crystal zone,
because the equiaxed crystals formed in the liquid ahead of the solid shell and beyond the solute con-

centrated zone.

It is also believed that the settling of crystals in the lower part of the equiaxed crystal-and-liquid
mixture zone resulted in streak type inverted V shape tears filled with solute concentrated liquid in the
zone. Furthermore, the negative segregation is believed to be formed by crystals which were carried
from the advancing solid-liquid interface by the convection in the early stage of the solidification

process.

(Received 10 Nov. 1967)
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Fig. 1. Typical segregation of sulphur in killed
steel ingot.
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Photo. 1. The solidification phenomenon of ammonium

chloride solution poured at 110°C.
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Fig. 3. Schematic diagram of solidification
phennomenon at the solid-liquid in-
terface in the early stage.
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Fig. 4. Schematic diagram of solidification
phenomenon in the early stage.
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Fig. 5. Schematic diagram of solidification
phenomenon in the middle stage.

Fig. 6. Schematic diagram of solidification
phenomenon in the last stage.
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Photo. 2. The solidification phenomenon of ammonium

chloride solution poured at 90°C.
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Photo. 3. The formation of segregation of ammonium chloride solution poured at 110°C.
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Photo. 4. The formation of coarse grain structure

between the columnar and equiaxed
Z0nes.
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Photo. 5. The solidification phenomenon of ammonium chloride solution poured at 90°C.
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Gas-Carburizing and Quenching of Sintered Ferrous Materials

Synopsis

Keiichiro SHOJI and Shintaro YAMADA

Fe-Cu and Fe-Ni compacts were prepared from the mixtures of reduced iron, electrolytic copper and
carbonyl nickel powders, These compacts were sintered and gas-carburized. The effects of sintering time
and carburizing time on the carburizing behavior were examined.

Further, gas-carburized specimens were oil-quenched. Microstructures, toughness and hardness of

quenched specimens were also examined.
The results obtained are as follows:

(1) The sintering time of sintered Fe—~Cu has minor effect on the carburized depth as compared with

that of sintered Fe-Ni.

(2) Short carburizing time is suitable for sintered Fe-Cu because of porous structure.
(3) By oil-quenching of carburized specimens, more developed and uniform hardened-case can be
obtained with Cu addition than with Ni addition because diffusion of Cu into Fe is faster than that of Ni.
(4) Owing to the porous structure of sintered Fe—Cu, hardness of hardened-case is lowered slightly,
and toughness of quenched specimen decreases remarkably above 39, Cu.
(Received 21 Nov. 1967)
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