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Formation of Equiaxed Zone in Ingots and Negative
Segregation in Steel Ingots

Synopsis:

Atsumi OHNO and Hiroshi SODA

99-99% Al, 99-8% Al containing 0:13% Fe and 007% Si, and Al-Cu alloys containing 0'1-4% Cu

were solidified in static or dynamic moulds.
experiments.

Mechanical barriers were placed in the mould in some
The equiaxed zone in castings was shown to derive from crystallites formed in the upper part
of the advancing interface of solid shell during the initial stages of solidification.

It was also shown that

the crystallites sediment along the advancing interface of solid shell and are piled up on the bottom. The
formation of these crystallites is probably due to partial remelting of dendrite casesed by the marked

temperature fluctuations in the melt.
was explained based on the experimental results.

The formation mechanism of negative segregation in steel ingots

(Received Oct. 12, 1968)
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A. Just after dendrites grew.

Photo. 1.

B. Remelting.
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Remelting of dendrite arms in ammonium
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A. Molren surface stationary.

) B. Mould vibraring”

Photo. 3. 99-999, Al cast into graphite moulds
from 750°C. X1-4 (8/11)
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B. Molten surface vibrating.

Photo. 2. Macrostucture of Al-0-29; Cu alloy cast ingots.

C. Molten surface VAI_b
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A. Mould stationary

from 750°C. x1-4 (8/11)

A. Mould‘ stationary

from 800°C. x1-4 (8/11)
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B. Mould vibrating
Photo. 4. 99:89, Al cast into graphite moulds

B. Mould vibrating
Photo 5. Al-29, Cu cast into graphite moulds
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A. Mould stationary B. Mould vibrating
Photo. 6. Al-49 Cu cast into graphite moulds
from 750°C. x1-4 (8/11)
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Fig. 1. A schematic representation of fluid

flow in casting mould and recorder
trace. ’

A. Mould vibrated only for
2 seconds after pouring.

Photo. 7. Effect of vibration
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B. Mould vibrated only for
4 seconds after pouring.

on the solidified structure of 99:89;, Al.

C. Mould vibrated only in the .
last stages of solidification.
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A. Mould with a horizontal B. Mould with a cylindrical
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Fig. 3. Schematic representations of the formation mechanism of negative segregation in steel ingots.
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