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@ Method and apparatus for producing metal objects.

@ The invention relates to a method and apparatus alloy ingredient flows are conducted so, that the

for producing standard-weight metal object, alloyed
with at least one alloy ingredient, by means of cast-
ing. According to the invention, the main metal and

alloy ingredient is fed into the molten main metal
flow in between the smelting furnace (1), used for
smelting the main metal, and the casting mold (9).
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The present invention relates to a method and
apparatus for producing alloy metal objects, ad-
vantageously of a standard weight, by means of
casting, so that the alloy ingredients are added tfo
the main metal flow after smelting the main metal.

While casting alloy metal objects, the alloy
ingredients are usually added, in connection with
the smelting of the main metal, to the same smeli-
ing furnace in solid state. Prior to the casting, an
analysis sample must be taken from the smelting
furnace in order to define the right composition,
which operation essentially increases the duration
of the casting cycle. Moreover, if several alloys
containing different alloy ingredients are desired fo
be cast in the same smelting furnace, the furnace
must essentially be completely emptied in order to
prevent any mixing of the respective alloys.

The object of the present invention is to elimi-
nate some of the drawbacks of the prior art and to
achieve an improved and peratively more secure
method and apparatus for producing alloy metal
objects, essential of a standard weight, by casting
so that the alloy ingredients need not be fed into
the smelting furnace used in the smelling of the
main metal, but the alloy ingredients are fed later
into the molten main metal flow in between the
smelting furnace and the casting mould. The es-
sential novel features are apparent from the appen-
ded patent claims.

According to the invention, from the smelting
furnace of the main metal, there is conducted mol-
ten metal, advantageously at a rate allowed by the
smelting capacity of the furnace, to at least one
connecting channel provided in between the smeli-
ing furnace and the molten metal batching mem-
ber, which connecting channel can be moved es-
sentially in the transversal and vertical directions.
The amount of molten metal to be conducted into
the connecting channel is adjusted by means of
control members, so that an essentially continuous
feeding of molten metal from the smelting furnace
into the connecting channel is achieved. The met-
als to be alloyed, which can be one or several, are
conducted in desired quantities to the molten flow
in between the smelting furnace and the casting
mold, so that the control members adjusting the
main metal flow also are advantageously used for
adjusting the feeding quantities of the alloy metal
or metals, according to the desired alloy ratio and
the weigh of the metal object to be cast. The alloy
metals can be conducted into the main metal flow
either in molten or solid state, either into the con-
necting channel in between the smelting furnace
and the molten metal batching member, or directly
into the molten metal batching member.

From the connecting channel in between the
smelting furnace and the batching member, the
molten metal is conducted to the batching member
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advantageously so, that the connecting channel is
shifted vertically downwards by means of shifting
members, and the melt begins to flow from the
connecting channel to the batching member of the
casting mold. Essentially for the duration of the
flowing of the melt from the connecting channel to
the batching member, the feeding rate of the melt
from the smelting furnace to the connecting chan-
nel and respectively the feeding rate of the alloy
metals to the connecting channel, or directly to the
batching member if so desired, can be increased.
The feeding of the melt from the connecting chan-
nel to the batching member, and the resulting
turbulence of the metal alloy, advantageously inten-
sifies the mixing of the metal alloy in an advanta-
geous fashion.

The batching member receives the molien
metal flow fed from the connecting channel, and
possibly also at least one alloy metal flow fed
directly into the batching member. When the same
molten metal alloy as in the previous casting cycle
is fed into the batching member, a small amount of
the said metal alloy is advantageously left in the
batching member from the previous casting cycle,
so that there can advantageously be taken into
account for instance metal losses caused by
splashing of the molten metal, as well as metal
losses caused by its sticking to the bottom of the
batching member. Now a new charge of molten
metal, corresponding to the weight of the metal
object to be cast, is fed into the batching member.
If the metal alloy to be cast should be changed, to
the batching member there is fed alloyed molten
metal only as much as is necessary in order fo
make the melt quantity contained in the batching
member to correspond to the weight of the metal
object to be cast.

When the desired quantity of melt is fed into
the batching member, the melt flow into the batch-
ing member is stopped, advantageously for in-
stance by lifting the connecting channel and the
alloy metal feeding members to their top position.
From the batching member, the alloyed melt cor-
responding in quantity to the object to be cast is
conducted into a casting mold by tilting the batch-
ing member. Only if the metal alloy to be cast
should be changed, the batching member is emp-
tied altogether, otherwise a small amount of the
alloyed molten metal to be cast is advantageously
left in the batching member as a base charge.

The feeding of the main metal in the metal
object to be cast from the smelting furnace to at
least one connecting channel in between the smelt-
ing furnace and the batching member is advanta-
geously carried out in ftwo successive stages, so
that when the connecting channel is in its lifted
position, and thus the melt does not flow into the
batching member, only molten main metal is fed
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into the connecting channel. Now the connecting
channel advantageously serves as an intermediate
tank for the molten main metal, in which case a
separate intermediate tank is not needed, and thus
one slag-forming transfer of the melt from one tank
to another is avoided. On the other hand, when the
connecting channel is in its low position, so that the
melt flows from the connecting channel to the
batching member, the feeding rate of the molten
main metal from the smelting furnace into the con-
necting channel is increased. Essentially simulta-
neously with the increase of the main metal feeding
rate, the feeding of the alloy ingredient or ingre-
dients is switched on, and the alloy ingredients are
fed either in solid or molten state to the main metal
flow contained in the connecting channel, or di-
rectly to the baiching member. Thus the main
metal flow in the smelting furnace remains clear of
the alloy ingredients, and the metal alloy to be cast
can be changed simply by changing either the
quantity of the alloy ingredient, the alloy ratio or
the alloy ingredient, and by feeding the alloy ingre-
dient or ingredients from the smelting furnace fo
the main metal flow that is already removed from
the smelting furnace, in between the smelting fur-
nace and the casting mold. Moreover, the feeding
of the alloy ingredient or ingredients to the con-
necting channel advantageously starts the alloying
of the main metal flow already prior o the batching
member.

While employing the method and apparatus of
the invention for producing metal objects, the alloy
ingredient quantity, alloy ratio or alloy ingredient of
the metal object can be changed essentially with-
out a break in the production. In similar fashion,
each metal object accurately contains a desired
amount of alloy metals, and the metal object is
essentially accurately of the desired weight. Fur-
thermore, when changing the alloy ingredient quan-
fity, alloy ratio or alloy ingredients, there are not
created incorrectly alloyed metal objects, and thus
the analysis samples become essentially unnec-
essary. Moreover, when using the method and ap-
paratus of the invention, the need for space and
labour is essentially reduced. Owing to its simplic-
ity, the apparatus requires an essentially small
amount of building and installation work in the
production facilities, and thus the apparatus is in-
stallable essentially rapidly, which increases the
applicability of the method and apparatus of the
invention.

The invention is explained below with reference
to the appended drawing, which represents a pre-
ferred embodiment of the invention in a top-view
schematical illustration.

According to the drawing, the main metal in the
metal object to be alloyed is smelted in the smelt-
ing furnace 1. From the smelting furnace 1, the
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smelted main metal is conducted to the connecting
channel 2 advantageously by means of a pump 3,
and the molten flow passing therethrough can ad-
vantageously be adjusted to be suitable for the
capacity of the smelting furnace 1. The quantity of
the melt fed into the connecting channel 2 by the
pump 3 is adjusted by means of the control mem-
ber 4. The melt feeding rate is adjusted so that
when the connecting channel 2 is in its top posi-
tion, i.e. during the unloading stage of the baiching
member 5, the melt feeding rate is advantageously
maintained such that only a small amount of melt
flows into the chute-like connecting channel 2. On
the other hand, when the connecting channel 2 is
in its low position, i.e. during the filling stage of the
batching members 5, the melt feeding rate is in-
creased, and essentially simultaneously with an
increase in the feeding rate, the feeding of alloy
ingredients into the connecting channel 2 is begun.
One of the alloy ingredients is first smelted in the
alloy ingredient smelting furnace 6, and a desired
quantity of alloy ingredient per one metal object is
conducted via the alloy ingredient batching mem-
ber 7 to the connecting channel, whereas a desired
amount of the second alloy ingredient to be fed in
solid state is fed via the alloy ingredient feeder 8 fo
the molten metal flowing in the connecting channel
2. The feeding of the alloy ingredients to the con-
necting channel 2 is also advantageously conduct-
ed by means of the same control member 4.

From the connecting channel 2, the alloyed
molten metal is conducted in batches and in stan-
dard charges to the batching member 5. The stan-
dard charge essentially corresponds to the weight
of the metal object to be cast. In the method of the
invention, in the first batching after changing the
alloying of the metal object, into the batching mem-
ber 5 there is, however, fed a batch which cor-
responds fo the weight of the metal object to be
cast plus the base charge left in the batching
member 5 after unloading the same. This base
charge is removed in connection with the last un-
loading of the batching member 5, which takes
place prior to changing the alloying of the metal
object.

From the batching member 5, a quantity of the
alloyed molten metal corresponding to the weight
of the metal object to be cast is discharged into the
casting mold 9. There can be several casting
molds 9, so that they are located on the same
rotating cast line 10. The casting molds 9 can also
be located immovably, advantageously in a curved
configuration, so that the batching member 5 is
located turnably in the center of the circle pertain-
ing to the said curve.

The above specification is a description one
preferred embodiment of the invention only, but the
invention can be largely modified within the scope
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of the appended patent claims. For instance, the
batching member 5 can advantageously be com-
mon for two or several connecting channels 2.
Thus even large metal objects can be alloyed with
an essentially high accuracy and speed.

Claims

1.

A method for producing a standard-weight
metal object, alloyed with at least one alloy
ingredient, by means of casting, character-
ized in that the main metal and alloy ingre-
dient flows are controlled so, that the alloy
ingredient is fed into the molten main metal
flow in between the smelting furnace (1), used
for smelting the main metal, and the casting
mold (9).

A method according to claim 1, characterized
in that the alloy ingredient is fed into the
molten main metal flow in a connecting chan-
nel (2) in between the smelting furnace (1) and
the batching member (5).

A method according to claim 1, characterized
in that the alloy ingredient is fed into the
molten main metal flow in the batching mem-
ber (5).

A method according to any of the previous
claims, characterized in that the feeding of
the main metal into the connecting channel (2)
takes place in an essentially continuous opera-
tion.

A method according to any of the previous
claims, characterized in that the alloy ingre-
dient is fed into the main metal flow in
batches.

A method according to any of the previous
claims, characterized in that the alloy ingre-
dient is fed into the main metal flow in molten
state.

A method according to any of the claims 1-5,
characterized in that the alloy ingredient is
fed into the main metal flow in solid state.

An apparatus for realizing the method of claim
1, comprising a smelting furnace (1) for smelt-
ing the main metal, batching members (7, 8)
for the alloy ingredient, a connecting channel
(2) for transporting the molten metal to be cast,
a control member (4) and batching member (5)
of the molten metal and a casting mold (9),
characterized in that the connecting channel
(2) is installed to be essentially movable, at
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10.

least vertically, with respect to the baiching
member (5).

An apparatus according to claim 8, character-
ized in that the connecting channel (2) serves
as an intermediate tank for the essentially con-
tinuous main metal flow.

An apparatus according to claims 8 or 9, char-
acterized in that the number of connecting
channels (2) is at least one per each metal
object to be cast.
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