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On the Unusual Columnar Zone near the Bottom of a Large Ingot

Akira SUZUKI, Takayasu N1, Hiroyuki NAGATA,

Shigeaki TANAKA, Yoshihiro IWATaA, and Isamu BessHo

Synopsis

Unusual zones with columnar structure were observed near the bottom of the 100t ingot. Metallo-
graphic examination of the unnsual zones has shown that the growth direction of one zone differs from
those of other zones. This means that unusual zones originally solidify elsewhere and finally settle in

the sedimental zone.

As it has previously been proposed that the top surface of the ingot is the place where the unusual
zones originally solidify, the existence of the frozen top crust was checked at the hot top of a 120t
ingot. Some of the top crust could be picked up in the relatively early stage of solidification of the

ingot and their structure was also columnar.

A small scale experiment using Al-0.294Cu alloy proved that the top crust formed by putting a chill
block on the top surface of the ingot sank to mear the bottom of the ingot.
(Received Feb. 20, 1974)
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Table 1. Chemical composition of ingots (%)
(ladle analysis).

C |Si{Mn| P S | Ni|Cr |Mo

100 t ingot 0°27/0:050-590-01200-011[3-7200-140-50

120 t ingot 10'36110 270 810- 0100'016”0'10i0 llO 03
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Photo. 1. Sulfer print of the bottom part of 100t ingot,

Photo. 2. Macro-structure of the battom part of 100t ingot.
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Photo. 3. Unusual “Columnar Zone” in sedimental zone of 100t ingot, A and
B correspond to A and B in Photo. 2 respectively.
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Photo, 4. Marphology of dendrites i
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Photo. 6. Dendritic structure of “Top Cru
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Fig. 1. Mold assembly,
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Photo. 7. Macro-structures of Al-0°294Cu alloy ingots poured at (a) 720°C, (b) 680°C,
(c) 670°C.
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micro-structure of the bottom part of ingot showing unusual “Columnar Zone” (b),
and micro-structure of “Top Crust” (c).

Photo. 9. Macro-structure of Al-
0-29,Cu ingot cast with
a stainless gauze inserted
in the mold.
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Photo. 10. Micro-structure of a part over the gauze in ingot.
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