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(57) Abréegée/Abstract:

A method for producing extrusion billets from magnesium scraps includes removing scraps from a storage unit and filling a round
compression mold with the scraps. There, the scraps are compressed to obtain a round briguette. The round briguette Is heated In
a furnace and introduced into a container of an extruder where it Is shaped into an extrusion billet by way of compression molding.
The round briguette Is deflected one or several times under the action of a pressing force and formed into the extrusion billet. The
extrusion billet Is cut and homogenized at a temperature above 400°C for a predetermined time period. A system for carrying out
the method comprises a storage unit for the scraps, a device for comminuting the scraps, a press for producing a round briguette,
and an extruder for shaping the round briguette into an extrusion billet.
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Abstract

The invention relates to a method and to a system for producing extrusion billets from
scraps obtained from stamping, cutting and/or machining operations, in particular scraps made
of magnesium or magnesium alloys, without subjecting 'these to a melting process. The system
for carrying out the method is essentially composed of a storage unit (1) for the scraps, a device

(2) for comminuting the scraps, a press (3) for producing a round briquette (7), and an extruder
(5) for shaping the round briquette (7) into a extrusion billet (6).
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Method and System for Producing Extrusion Billets

[0001] The invention relates to a method and to a system for producing extrusion billets
for the extrusion of profiles made of magnesium or magnesium alloys.

[0002] When semi-finished products and components made of magnesium or
magnesium alloys are produced, chips or stamping or cutting scraps are incurred both in
machining operations and in stamping or cutting operations.

[0003] The material remnants that are incurred still have the same material properties as
the produced semi-finished products or components.

[0004] Such material remnants are usually collected and recycled by melting these down.

[0005] So as to render material remnants easier to handle for disposal and recycling and
achieve greater efficiency in the melting process, the loose chips are compressed to form metal
briquettes.

[0006] A briquetting press that can be used for this purpose is known from EP 0367 859
A1, for example. So as to produce dimensionally stable briquettes, the briquetting press
comprises a pre-compressing chamber and a downstream compressing chamber. The material
to be pressed is supplied via a feed screw to a pre-compacting plunger, whereby the receiving
chamber is filled to the desired level. Subsequently, a ram is actuated for compacting the
material.

[0007] A further device for compressing metal chips to form metal briquettes is known
from DE 10 2008 038 966 B3. The device for compressing the metal chips to form metal
briquettes comprises a storage container for the metal chips, which has a paddie wheel
disposed downstream thereof. The paddle wheel feeds the metal chips to a pre-compressing
chamber. Downstream of the pre-compressing chamber is a compressing chamber, in which the
pre-compressed metal chips are then compressed to form metal briguettes and subsequently
fed to the melting process. Stamping or cutting scraps cannot be processed in this way since
these have significantly larger geometric dimensions than metal chips. The disadvantage in this
regard is not only the high complexity involved with collecting, storing and pretreating the cutting
remnants, but also the high energy expenditure for melting these for re-use.

[0008] US-PS 2 391 752 describes a method for producing finished products, such as
tubes, rods and profiles, from aluminum or aluminum alloy scraps, comprising the steps of
compressing the scraps and maintaining these at a temperature of approximately 300°C and a
pressure of approximately 3 to 8 tons per square inch, whereby oxide films of the waste

particles are disrupted and new metallic contact surfaces are formed, subsequently the

1



CA 02932503 2016-06-06

temperature is increased to approximately 350°C to 450°C, and the finished products are
shaped in a compression device at a pressure of approximately 18 to 40 tons per square inch.

[0009] A device and a method for producing non-porous profiles from cutting remnants
by way of extrusion are known from DE 10 2012 002 009 A1. The device comprises an extruder
Including a compaction chamber, a stem, a press die and a container which can be filled with
aggregate material consisting of cutting remnants from cutting manufacturing methods or the
like, such as chips or waste material. Between the press die and the compaction chamber, the
device comprises a cover element, which seals the compaction chamber on the press die side,
and against which the stem compacts the aggregate material consisting of cutting remnants to
form a briquette and removes fluid inclusions remaining in the compaction chamber and in the
aggregate material. After the cover element is removed, the compacted briquette is extruded
through the press die as a profile cross-section.

[0010] Compaction to obtain a briquette is carried out in the compaction chamber, the
open end of which can be sealed with respect to the press die, by applying heat and using
consistent hydrostatic pressure conditions for a predefinable period of time to obtain a briquette.

[0011] The disadvantage here is the relatively long extruder idle time during the
production of the extruded profiles since a new briquette must be produced from cutting
remnants on the same extruder every time the briquette has been shaped into a profile by way
of the press die. This results in relatively long idle times for the actual production of the profile
and the further processing of the profiles subsequent thereto. A further disadvantage is that the
cover element between the end of the compaction chamber and the press die must be pivoted
in or pushed in. Since it must seal the compression chamber on the one hand, and clear the
way to the press die during the extrusion process on the other hand, installation of the same into

an existing extruder system 1s associated with increased complexity.
[0012] The majority of extruder systems use horizontally disposed stems and containers.

Due to this configuration, adding cutting remnants is relatively difficult and the fill level is

unsatisfactory.
[0013] The invention addresses the problem of producing the extrusion billets required

for the extrusion process from scraps obtained from stamping, cutting and/or machining
operations, and more particularly without the scraps being subjected to a melting process. The
Invention covers numerous design elements, both in the process and in the infrastructure of the
plant. When used in an integrated manner, these elements allow a very efficient and extremely
environmentally friendly in-house recycling process. These elements are:

1. The invention relates in particular to magnesium alloys, which undergo dynamic
2
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recrystallization very well and are fed to the recycling process in pure form.

2. The entire manufacturing building, including the recycling system installed therein,
.is air-conditioned so that increased oxide formation, or even hydroxide formation,
IS prevented. This is generally achieved by limiting the relative humidity.

3. Dry and chemical-free stamping scraps or chips enter the recycling process.

4. For safety reasons, the scraps are comminuted, not by way of tearing processes,
but rather cutting processes. This avoids the development of hazardous amounts
of dust.

[0014] According to the invention, the method for producing extrusion billets from scraps

obtained from stamping, cutting and/or machining operations comprises the following steps:

- removing the scraps from a storage unit, wherein the scraps obtained from the
stamping or cutting operation are comminuted by way of a device and subsequently
optionally mixed with the scraps from machining operations;

- filling the round compression mold with the scrap mixture and compressing
(compacting) the scrap mixture to form a round briquette having a density of more
than 60%;

- heating the round briquette to a temperature above 250°C; and

- Introducing the round briquette into the container of an extruder and compression
molding an extrusion billet having a density of greater than 95%.

[0015] In addition, it is possible to subject the scrap mixture to a pre-compaction process

prior to filling the round compression mold.

[0016] According to the invention, the system for producing extrusion billets from scraps

obtained from stamping, cutting and/or machining operations comprises a storage unit for the

scraps, a device for comminuting the scraps, a press for producing a round briquette, a furnace

for heating the round briquette, and an extruder for producing the extrusion billet. The storage
unit may be configured so that chambers are provided for scraps having differing geometric
dimensions. Chips have a relatively fine grain size and can thus be loaded directly into the press,
while stamping or cutting scraps are comminuted to a suitable size by way of a device.

[0017] The device for comminuting the scraps preferably operates based on a cutting
method, whereby the development of dust is minimized. Optionally, the scraps from the
iIndividual chambers may be mixed and delivered into the press by way of a pre-compacting unit.
The pre-compacting unit is preferably heated and designed as a screw compacter.

[0018] The scraps loaded into these compression cylinders of the press are compacted

there to obtain a round briguette having a density of more than 60%. Compacting in the press is
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followed by heating the round briquette and extruding the round briquette in a regular extruder
to obtain an extrusion billet strand, which is cut to an appropriate length after exiting the press
die. As a result of the use of dies in which the material is deflected one or several times under
the action of a pressing force, an improvement in the grain size is achieved within the material
during the pressing operation under shearing strain (multiple shearing and accumulation of
shear stresses). Optionally, the extrusion billet can be homogenized out at a temperature above
400°C for a duration of approximately 6 hours.

[0019] The finished extrusion billets then have a density of greater than 95% and can be
temporarily stored or immediately processed further into finished extruded profiles on the
extrusion lines. This has the advantage that the idle times on the extrusion lines are limited to
the time for replacing the extrusion billet. The finished extrusion billets made of the recycled
material (scraps) have properties that statically, dynamically and alternately meet the
specification of the alloy and can therefore be used equivalently in addition to the primarily
produced extrusion billets.

[0020] Especially in the automobile construction field today, a large number of
components are used that are produced from extruded profiles. Because of the lightweight
construction, magnesium or magnesium alloys lend themselves to this purpose.

[0021] These are frequently produced in large-scale plants including multiple press and
machining lines, resulting also in an accordingly larger amount of scrap material. Magnesium
alloys having a low stacking fault energy are optimal for processing, allowing good dynamic
recrystallization. These are the advantages of the invention. Since larger amounts of scrap
material are incurred, these no longer have to be transported to the material producers for
melting and for casting new semi-finished products, but can be shaped into new extrusion billets

within the production facility.
[0022] The invention will be described in more detail based on exemplary embodiments.

In the drawing:
FIG. 1 shows a schematic of the system according to the invention

[0023] FIG. 1 shows a schematic of the system according to the invention for producing
extrusion billets 1. This system is essentially composed of a storage unit for the scrap material
from ongoing production. Since one and the same material, this being a magnesium alloy, and
preferably an alloy with the designation MNE21®, is used for the entire production, the scrap
material is also pure scrap.

[0024] The scraps are accommodated in the storage unit 1 separated according to the

geometric dimensions thereof. Scraps having a smaller grain size, for example from machining,
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can be delivered directly into the press 3. Scraps having larger geometric dimensions, for
example stamping scraps or clippings, are comminuted into scraps having a suitable grain size
by way of a device 2. These can then either be delivered into the press 3 or mixed with other
scrap, for example chips.

[0025] The press 3 is designed as a mechanical press having a vertical round
compression mold. The vertical design simplifies the filling of the compression mold and also
enables maximum filling. A compression unit comprising multiple juxtaposed compression
molds would also be conceivable. Under the action of a pressing force on the filled-in content of
the compression mold, a round briquette having a density of more than 60% is created.

[0026] The round briquettes 7 produced are heated in a furnace 4 to a temperature of
approximately 450°C. Subsequently, the heated round briquette 7 is introduced into the
container of the extruder 5 and deformed under application of pressure to obtain an extrusion
billet 6 or extrusion billet strand. If an extrusion billet strand is used, it can be cut to the
appropriate length after leaving the die, for example by way of a flying saw. The resulting
extrusion billet has a density of greater than 95%.

[0027] Thereafter, the extrusion billet can be further processed into appropriate profiles
In an extruder on the press line or be temporarily stored. Optionally, the extrusion billet can be

homogenized at a temperature above 400°C for a duration of approximately 6 hours.

List of Reference Numerals
1 - storage unit

2 - device for comminuting

3 - press

4 - furnace

5 - extruder

6 - extrusion billet

7/ - round briguette



Claims

1. A method for producing extrusion billets from magnesium or magnesium alloy scraps
obtained from stamping, cutting, and/or machining operations, comprising:

removing the scraps from a storage unit (1);

filling a round compression mold with the scraps;

compressing the scraps to obtain a round briquette (7) having a density of greater than
60%;

heating the round briquette (7) in a furnace (4) to a temperature above 250°C;

introducing the heated round briquette (7) into a container of an extruder (5) and shaping
the round briquette (7) into an extrusion billet (6) having a density of greater than 95% by way of
compression molding, wherein the round briquette (7) is deflected one or several times under
the action of a pressing force and formed into the extrusion billet (6);

cutting the extrusion billet (6); and

homogenizing the extrusion billet (6) at a temperature above 400°C for a predetermined

fime period.

2. The method according to claim 1, further comprising:
comminuting the scraps by way of a device (2) before filling the round compression mold

with the scraps.

3. A system for producing extrusion billets from magnesium or magnesium alloy scraps
obtained from stamping, cutting and/or machining operations according to the method according
to claim 2, wherein the system comprises a storage unit (1) for the scraps, a device (2) for
comminuting the scraps, a press (3) for producing a round briquette (7), a furnace (4) for
heating the round briquette (7), and an extruder (5) for producing the extrusion billet (6) from the

round briquette (7).
4. The system according to claim 3, wherein the device (2) for comminuting the scraps
obtained from stamping or cutting operations is disposed between the storage unit (1) and the

press (3).

5. The system according to claim 3, wherein the press (3) comprises at least one vertical

round compression mold.
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