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Published Apr. 27, 1943

Serial No. 162,538

ALIEN PROPERTY CUSTODIAN

PROCESS FOR CASTING METAL INGOTS
AND DEVICES THERETO

Walter Roth and Otto Beuleaux, Hannover, Ger-
many; vested In the Alien Properily Custodian

Applleation filed September 4, 1337

A process for casting metal Ingots and devices
thereto.

The invention relates to a process of making
metal ingots and comprises a device for executing
this process. In particular this invention refers
to the production of ingot castings which are
free from plpings, enclosures and segregations.

The invention further comprises a process of
casting in which a particularly high rate of cool-
ing 1n the vertical directlon is achieved.

It further comprises the production of hollow
ingots likewlse free from pipings, enclosures and
segregations.,

An further object of the invention comprises
the production of plated ingots in which the core-
material 1s poured In a liquld state inside the
rlating material, which is lald along the walls of
the mould, without incurring the danger of its
melting.

Further objects of the invention as well as the 2

attalned advantages will become apparent from
che following descriptions,

In the attached drawing the apparatus, by
means of which the process is carried out, is
shown dlagrammatically. Figs. 1 and 2 show a
vertical section through a casting device for the
execution of this process. Figs. 3 and 4 show ver-
Jicel sections through the device used for pro-
ducing hollow ingots, while Figs. 5 and 6 show
vertical sections through the device for producing
the plated materlal. Fig, 7 Is a cross section
through the device shown In Fig. 5. In Fig. 1,
| is the wall of the mould, 2 is the cast ingot
which c¢an be lowered slowly by means of the
bottom 4 of the mould which is attached to the
plunger 3, This 1s moved by an hydraulic device
5, not described in detall, which may be con-
structed ad libltum. 6 is the feeder through
which the molten material passes into the mould,
A cooling liguld 6 passes through the pipes T and
from there partly through the walls of the mould
and partly against the solldifying ingot.

In Fig. 2, 9 i1s a double-walled water-cooled
mould through which the cooling liquid 8 flows.
2 Is again the ingot, which 18 however divided
into two parts by a dotted line (0 of which the
top, hatched the other way, is the still liquid
part, while the bottom part has already solidified.
The plunger and the ingot are surrounded by a
contalner Il which also contains the cooling
Hquid 8, The packings (2 allow the plunger to
move through the box without letting the water
flow out.

In Flg, 3, 9 is agaln the watercooled mould, 3
the plunger which moves the bottom 4 of the
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mould. The hollow ingot 13 is cast as before, by
means of the feeder 6. 14 is a false bottom onto
which the maiterial is cast at first., Through a
not shown opening the cooling water can enter
this false bottom and flow into the hollow part
i6. 16 is a hollow cylinder which is cooled with
cooling water supplied through the pipe 1T and
the jets (8.

In Fig. 4 the Inner cooled mandrel has & special
construction. Here the cooling water is fed in by
the pipe 19 and is led out by the plpe 20. The
mould 9 has holes 2| at the bottom through
which the cooling water trickles down the ingot.

In Fig. 5, 22 is the cooled mould, which how-
ever In contrast with the other cylindrical ingots,
shown in the other illustrations, is oval In cross-
section. @ is agaln a feeder, while 28 is the plat-
ing material laid against the walls of the mould.
The line 24 agaln shows the boundary between
the solldified part 26 of the ingot and the still
liquid part 26. Fig. 6 is a section along the line
A—A in Fig. 5 and shows the casting device in a
vertical section of the narrow side.

The process according to the invention is car-
ried out as follows: First the bottom 4, on the
top of which the false bottom 14 may be placed,
is raised to the bottom rim of the comparatively
short mould by means of the plunger 3. The
height of the mould should by preference be
smaller then the dlameter of the ingot at the
narrowest part., As soon as the bottom has
reached the lower rim of the mould, liquid metal
is poured inconfinuously through the feeder 6
until 1t fills the mould almost to the brim. At
the same time the cooling of the walls of the
mould is started. To make this as great as pos-
sible it is important that the walls of the mould
are not too thick and are made of & metal of good
heat conductivity e. g. copper or aluminium. The
cooling of the mould which may he achleved
elther by spraying or by letting the coollng water
flow through a double wall, makes the ingot
solidify superficially at least along the edges. As
soon a&s the mould is almost filled, the hottom 1is
let down gradually in such a way, that the level
of the liquid in the mould remains constant, The
invention requires that the casting is done so fast,
and the mould is so short, that the ingot which
leaves the mould at the botfom, is not yet solidi-
fled at the centre, and that the complete solidifi-
cation is brought about by the cooling water
which acts immediately on the superficially solldi-
fied ingot. Thus it is achieved that the solidifi-
cation of the centre part of the Ingot takes place
mainly in an upward direction, keeping up with
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the solidification of the surface. In contrast to
the moulds used so far, there is no partition-wall
between the cooling water and the ingot as it
leaves the mould so that the cooling achieved is
far greater than hitherto. The ingot thus gets a
fine grain, and segregations and pipings are far
better eliminated than with the previous methods.

The shortness of the mould has the further
unexpected advantage that the ingot sinks by
its own weight. This is further enhanced by
the severe cooling of the walls of the mould from
below which brings about a certaln contraction
of the solidifled outer zones, so that the ingot
is loosened from the walls of the mould. This
loosening is particularly advantageous with the
casting of aluminum and aluminum alloys, be-
cause these metals contract in a very great de-
gree. If other metals with & smaller comtrae-
tion coefilclent are to be cast, it is advisable, to
give the mould a slightly conical shape with a
taper of up to 1% according {o the total diameter
of the ingot and the kind of metal to he cast,
¥ is further advisable to paint for instance the
walls of the mould with graphite to facilitate
the sliding of the ingot.

In eontrast to all other processes this inven-
tion requires no deviee for drawing down the
ingot, either by fitting the bottom with & special
device for pouring in the metal, or by using roll-
ers to pull down the ingot. As soon as the plung-
er has reached its lowest point the casting is
stopped and the Ingot taken out.

I hollow ingota are to be cast a short hollow
cooled mandrel is fixed in the centre of the
mould which serves to keep open & hole in the
centre of the ingof. ©Otherwise everything is
done as described before. This hollow cooling
mendrel has a strong taper, so that it i1s im-
possible for the ingot to shrink onto it., Here
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agaln the combination of the short mould with
the severe cooling from below makes it possalble
to use such a hollow mandrel without running
the risk of petting cracks.

It has proved particularly advantageous to
plate ingots by means of a casting process as
described above. This is carried out as follows:
The false bottom 14 and the plates 23 are set
on the casting table when the casting begins.
The plates are welded together by the hot metal
which however remains liquld for only a short
time; the severe cooling from below cools them
down so quickly that it is Impossible for them to
melt through.

Eramyple

As an example it may be stated that on cast-
ing aluminum alloys containing about 3,5—4,6%
copper and small quantities of magnesium and
manganese, very good ingots are obtained, if the
diameter of the ingots Is about 250-300 mm and
the helght of the mould 160-200 mm. The metal
was let in with the usual casting temperature, as
far as about 4-5 cm from the top rim of fhe
mould and then the bottom lowered with a speed
of 50-90 cm/min. It was found that in fhis
case the liguid metal In the centre of the ingof
had & depth of about 150-200 mm so that the
block was still llquid in the centre on leaving
the mould while its immersed walls were com-
pletely solidified by the cooling water in contact
with thetn, The cooling water liself circulated
continually snd was about handwarm. The out-
side surface of the cast ingot was so smooth and
free of segregations that cutéings from it could
be put straight inte the reciplents of the strap
presses for pressing.

WALTEER ROTH.
OTTO REULEAUX.



