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8 Claims.

This invention relates to the continuous casting
of metals, where fluld metal is supplied to one end
of an open ended mold, progressively chilled
therein, and withdrawn from the opposite end of
the mold as a congealed shape.

The present applcation is a continuation in
part of my co-pending application Ser. No. 46,884,
filed October 26, 1935, which describes the method
of casting in an open ended mold wherein the
fluid metal as it is advanced through the mold,
is caused to progressivly lose substantially all of
its superheat and then its latent heat in separate
paths of heat flow,

-Metal will not freeze until its superheat has
been dissipated; and the main object of the pres-
ent invention is to so control the removal of
superheat from the fluid metal as it advances in
the mold, that a constant supply of metal sub-
stantially free of superheat shall be presented
to the zone in the mold where latent heat is de-
veloped and removed, thus causing the metal to
freeze continuously under maintained conditions
of heat removal.

Another object 1s to control the rate of super-

heat removal in point of time, so that for any
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predetermined speed of travel of the metal in the -

mold, the superheat only shall be dissipated from
the metal in advance of the maintained freezt’ng
zone. .

The freezing characteristics of different metals
and metal mixtures vary greatly and generally
speaking the quantity of superheat is small as
compared with the latent heat to be removed in
the casting operation.

For example, in the case of the single metal
copper, 40° F. superheat represents roughly 4
B, t. u, per pound to be removed to prepare the
metal to freeze, whereas the latent heat for freez-
ing represents 80 B, t. u. The problem thus pre-
sented is the progressive removal of but 4 B. t. w.’s
In advance of the freezing zone, while 90 B. t. u.’s
are being removed, in timed relationship, from a
like quantity of metal, to maintain continuous
freezing.

The fluid metal in the mold must, therefore,
be prepared to freeze by very slow chilling or re-
moval of its superheat, or when such superheat

-is dissipated further heat loss must be prevented

until it progresses to the freezing zone where
heat removal must proceed at a high rate, de-
pending upon the rate of casting maintained.

The present invention includes regulating and
restricting the outward flow of superheat from
the fluld metal, by means of a novel heat-flow
valve arrangement. This consists of heating
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means interposed between the mold member and
any natural or suitably disposed fixed tempera-
ture outer heat dissipating terminal, This heat-
ing means is regulated to supply all or any desired
part of the normal radiation loss from the mold
containing the liquid metal. The heating means
is preferably an electric heater; and this, when
controlled thermostatically, or otherwise supplied
with current input to balance and regulate radia-
tion loss from the mold for any set of estab-
lished conditions of temperature and quantity
of metal supply, provides an exceedingly close
regulation and permits of casting speeds not here-
tofore possible in draw casting, having regard for
the quality of the metal cast.

Referring to the drawing:

Pig. 1 Is a schematic axial sectional view of a
mold with an electrical resistance, suitable for
casting copper, aluminum and their alloys;

Fig. 2 is a similar view showing a mold arrange- .
ment for higher melting metals and metal mix-
tures. ) :

For the purposes of the claims, metals whose
melting points are at least substantially equal to

the melting point of aluminum are designated as

high-melting-point metals. _

Fig. 1 shows a mold { of graphite, or other re-
fractory, suitable for the metal to be cast. This
has a chrome steel casing 2 surrounding the mold
as a protection against possible breaking of the
mold, and to otherwise protect and sustain it.
This is surrounded by the usual heat insulating
materlal 3, in outer shell 4. A heating element
G Is located in the intervening cylindrical space.
A thermocouple 6 operates through well known .
control means to regulate the current input to the
heating element 5, thus maintaining the temper-
ature surrounding the mold at a constant level;
and, with a sufficiently long die, this temper-
ature may be at the melting point of the metal
to be cast. Thus the natural radiation from
the mold to the air which surrounds insulating
shell 3, is accurately controlled; Chilling means
for freezing the metal, may be a cooling chamber
1 with inlet 8 and outlet 9 for the flow of any de-
sired chilling fluid. The chilling means 7 is in-
sulated from the lower end of mold | by & plate
10 of cement-ashestos material, preferably “tran-
site.” {1 Indicates the formed casting, and 12
a pair of pull-out rolls therefor,

The above arrangement may be used as shown,

" by pouring metal into mold 1, or it may be directly

connected to a furnace chamber containing a rew
serve of metal. The axis of the mold may be ver-
tical, horizontal, or at any desired inclination.




2

An arbitrary boundary line between fluid and
solid metal is shown at 13; but this freezing zone
will vary in position according to speed of with-
drawal of the casting. It should be borne in
mind that the speed of withdrawal provides for
superheat entering the mold by convection, and
likewise for the removal of heat by convection,
at the opposite end of the mold..

With suitably maintained conditions, and a
sufficiently long mold, the freezing will take place
well in advance of the chilling member T and the
casting, if of a suitable metal or metal mixture,
will be comprised of long macro crystals orien-
tated longitudinally of the casting. With a short
die the crystallization will proceed necessarily in
a more or less radial direction. )

Fig. 2 is another mold arrangement wherein
the mold la is surrounded with & suitable heat
insulation 2a which in turn iIs surrounded by
electrical insulation 3a, A water cooled coll 4a
serves the dual purpose of a conductor for a high
frequency electrical current which maintains the
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mold wall or the metal therein at the desired -

temperature by induced current therein; and
likewise serves as & fixed temperature outer ter-

minal for accumulating and dissipating heat.

from within its confines. 5a illustrates the issu-
ing casting cooled by any suitable means, & water
spray 6a being here shown as & means readily
adapted to & horizontal die arrangement of the
mold. A pair of pull-out rolls Ta, Te advance
the casting and fluid metal in the mold.

" 7The terms superheat and latent heat are used
herein in their broad accepted sense. Superheat
as used signifies the heat content of any metal
or metal mixture‘contained to ralse its tempera-
ture after it is completely molten and latent heat
is that heat evolved by the metal congealing dur-
ing its change in state from liquid to solid.

I claim:

1. A method of regulating the rate of chilling
of a body of molten high-melting-point metal
" in motion in a mold which is in outward heat
flow relation with a lower-temperature heat-dis-
sipating terminal, which method includes inter-
posing heat in the path of said normal outward
flow of heat from the metal, and regulating the
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amount of said interposed heat to decrease the
outward flow of heat from the metal sufficiently
to maintain any desired length of said molten
metal substantially at congealing i{emperature,
ready for solidifylng substantially without
change of temperature. o ’

2. A method of continuously casting a body of
high-melting-point metal in a heat~-conducting
mold which has an inlet end and an outlet end,
which includes advancing said high-melting-
point metal in said mold towards sald outlet end :
while said metal is in molten condition, dimin-
ishing the outflow of heat from sald mold and
from said metal therein to a lower-temperature
heat-dissipating zone which is outwardly spaced
from said mold so that sald outflow of heat is
less than the outflow of heat through the atmos-
phere, also supplying heat in the path of sald
outflow of heat from sald metal in the mold to
said outwardly spaced heat-dissipating zone, and
regulating the amount of such interposed sup-
plied heat so as to maintain a desired length of
said molten metal at or close to the congealing
temperature.

-3, In the art of continuously casting high-
melting-point metal in a heat-conducting mold
which has an inlet end and an outlet end and
while congealing the metal before it leaves the
outlet end of said mold in & congealing Zone
which is adjacent sald outlet end, those steps
which consist in advancing superheated and mol-
ten high-melting-point metal in sald mold to-
wards said outlet end, dissipating the superheat
of sald superheated molten metal through the

wall of said mold, controlling the rate of heat

removal of said superheat by supplying regulated
heat in the path of flow of heat of said super-
heated molten metal out of the mold so &s to
withdraw substantially all of the superheat
through the wall of the mold, and removing the
1atent heat of said molten metal so as fo con-
geal the same in said congealing zone, by remov-
ing said latent heat through the surface of the
last congealed metal which 1s in contact with
said molten metal.
BYRON E. ELDRED.



