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Description
1.1 Technical field

[0001] According to an aspect of the present invention
the invention relates to a method and a device for man-
ufacturing a quenched beam.

1.2 Prior art

[0002] Increasing demands for traffic security have as
one result an amended basic design of bumper beams
for vehicles. Today it is common that the beam is formed
of sheet metal and has a closed cross-section. This beam
shape has as a result that the bumper takes up and dis-
tributes collision forces, torsional loads, strains and other
forms of loads in an optimal way. The closed section,
however, makes the beam voluminous and space con-
suming and often difficult to apply in the given space in
a vehicle body.

[0003] There is a design for a bumper beam which
solves these problems. It is a bumper beam for vehicles
where the beam is elongated, has two ends and a closed
cross-section. The beam sides are divided in a front
flange directed forward in the normal direction of move-
ment of the vehicle, a rear flange directed towards the
vehicle, an upper web and a lower web. At least one
portion of the rear flange, running along the beam, is
impressed/intended towards at least one portion of the
front flange running along the beam. The resulting inden-
tation is complete a certain and limited distance from the
beam ends and inwardly towards the beam centre por-
tion. The inner sides of the portions are in contact with
each other and hereby the beam has its greatest volume
atits centre part and its smallest volume atthe ends along
the certain and limited distance.

[0004] A vehicle front is often curved backwards out
towards the vehicle sides in order to decrease the air
resistance, improve the collision force absorbing proper-
ties and make the design appealing. This prior art bumper
beam has the corresponding curvature in order to opti-
mize the use of space. The beam centre portion has a
big volume and a big amount of material to be able to
provide the best energy absorption possible at a collision.
At its ends the beam is changed as far as shape is con-
cerned in order to simplify the mounting of the beam to
the vehicle.

[0005] Further, one has since long also desired to be
able to simplify and cost-reduce the manufacture of
curved and quenched beams, whereby an excellent ac-
curacy regarding shape may be obtained if both the shap-
ing and the quenching is performed in one and the same
tool. However, it has proved difficult to design the com-
bined shaping and quenching tools suitable for obtaining
a sufficiently high cooling speed, which, especially when
it comes to quenching low-alloy steels, is important for
an acceptable quenching result.

[0006] It is previously known to rapidly cool a profile
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element substantially shaped to a curved beam by heat
transfer and heat removal by means of a cooling medium,
which is passed on the outside of the beam present in
the shaping tool, whereby the cooling medium is brought
to pass between finger-like support means.

[0007] Previously known are thus a method and a com-
bined shaping and quenching device in which finger-like
support means are provided for supporting the beam to
be shaped. A cooling medium is introduced between the
finger-like support means for quenching. Although work-
ing quite satisfactory, the method and device are asso-
ciated with the problem that efficient cooling and thereby
quenching is prevented by the contact surfaces between
the support means and the beam outer surface, the sup-
port means being quite many.

[0008] Special cooling problems are also associated
with beams having grooves, channels or the like in the
outer surface for improved bending and torsional rigidity
properties. Such grooves etc are difficult to cool and
therefore different material properties after quenching
may occur in these areas.

[0009] For abetter understanding it may be mentioned
that by the expression profile element as it is used in the
following, is meant a beam blank in the form at the tube-
shaped blank with constant cross-section profile, which
is collected from a roll-former plant or a similar sheet
metal forming machine, and by the expression beam is
meant a beam blank as well as a profile element or beam
blank after that shaping and quenching of the same in a
shaping tool has been performed.

[0010] Inthe embodiments shown and described here
the profile element or beam blank is straight when it is
heated and fed to the tool arrangement for shaping. How-
ever, embodiments may be imagined according to which
the profile element or beam blank may be pre-formed
cold or hot before it is heated and fed to the tool arrange-
ment for shaping and quenching to a finished beam. In
such cases, thus, the blank does not have to be straight
and/or does not have to have a constant cross-section
along the blank or profile element. Of course the tool
arrangement has to be adapted accordingly.

[0011] Regarding the term curvature, as used here it
should be realized that it can be a question of, starting
from tube-shaped profile elements, manufacturing hol-
low beams, which can have both uni- and duo-curved
surfaces, ie surfaces which can be curved or shaped in
a number of axis directions.

[0012] Since long one has desired to be able to make
the manufacture of curved and hollow beams for eg ve-
hicle bodies more efficient and the object of the method
and the device, described below, according to this aspect
of the present invention is to provide a method which
fulfils this desire and which, more specifically, provides
an efficient cooling speed for the quenching independent
of the given shape of the beam created. Another object
of the invention is to provide a device for carrying out the
method.
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2. Brief summary of the invention

[0013] The object according to the aspect of the inven-
tion is obtained by a method and a device according to
the attached claims 1 and 13 respectively. Further ob-
jects and advantages are obtained by what is specified
in the respective dependent claims.

3. Brief description of the drawings

[0014] The invention will now be described below
based on examples and preferred embodiments in as-
sociation with and with reference to the attached draw-
ings. Further advantages will also be described. In the
drawings

- Fig. 1 shows a perspective view of a curved and
quenched hollow beam with open ends manufac-
tured according to the principles of the invention,

- Fig. 2 shows schematically a longitudinal section of
a device for manufacturing the beam according to
Fig. 1 in a first stage of operation,

- Fig. 3 shows schematically a longitudinal section of
a device for manufacturing a beam according to Fig.
1 in a second stage of operation,

- Fig. 4 shows a cross-section of a centre portion of a
tube-shaped profile element seen along the line 4-4
in Fig. 2 for manufacturing the beam according to
Fig. 1,

- Fig. 5 shows a cross-section of an end portion of the
beam seen along the line 5-5 in Fig. 3,

- Fig. 6 shows schematically a longitudinal section of
a device in a second alternative embodiment for
manufacturing a beam, having substantially closed
or semi-closed ends, in a first stage of operation,

- Fig. 7 shows schematically a longitudinal section of
a device in a second alternative embodiment for
manufacturing a beam, having substantially closed
or semi-closed ends, in a second stage of operation,

- Fig. 8 shows a cross-section of a centre portion of a
tube-shaped profile element seen along the line 8-8
in Fig. 6-,

- Fig. 9 shows a longitudinal section of an end portion
of the beam having substantially closed ends seen
along the line 9-9 in Fig. 7,

- Fig. 10 shows schematically a longitudinal section
of a portion of a device for manufacturing the beam
according to Fig. 1in asecond stage of operation and
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- Fig. 11 shows a cross-section of an end portion of
the beam seen along the line 11-11 in Fig. 10.

4. Detailed description of preferred embodiments

[0015] In Fig. 1 a curved and quenched hollow beam
21is shown, which is manufactured starting from a beam-
shaped profile element by profilation in a profile mill or
roll-former plant. As a blank for the profile element a strip
or sheet has been used, which has been given the shape
of said beam with a closed cross-section and showing a
first opening 22 in one end portion 23 and, a second
opening 22’ inthe other end portion 23'. The closed cross-
section has in a known way been obtained by fixing the
strip edges, which after the rollforming meet and abut
against each other, to each other by welding, eg by sopt
welding, seam welding or the like. The beam 21 has been
given transverse local indentations 24 and may, even if
it is not shown in the Fig., be provided with longitudinal
grooves to further improve the beam 21 torsional and
bending rigidity. The provision of said longitudinal
grooves may be of special interest in case of manufac-
turing bumper beams or body details for vehicles, where-
by the longitudinal grooves and the transverse local in-
dentations contribute to the beam 21 chock-absorbing
properties. It must be said that the expressions "shaping"
and "bending" as used in the following refers to substan-
tially all, to the person skilled in the art known, shaping
methods for a hollow profile element to a beam of a de-
sired shape.

[0016] The beam 21 has been bent along the longitu-
dinal axis 25, so that it shows one convex 26 and one
concave 27 main side respectively. Further the beam 21
has along the concave main side 27 been given an ex-
tensive longitudinal material indentation 28, which is so
arranged that the beam shows the highest profile height
in the centre portion 29 and the lowest profile height at
the end portions 23, 23’. On the convex main side of the
beam thereis arranged a number of longitudinal relatively
small profiling grooves 30, which contribute both to the
beam rigidity and prevents buckling of the beam. Regard-
ing said profiling grooves 30 reference also to Fig. 4, 5
and 8, 9 is made.

[0017] InFigs. 2 and 3 a longitudinal section of a com-
bined shaping and quenching device 31 for the manu-
facture of the beam according to Fig. 1 is shown.
[0018] In Fig. 2 the combined shaping and quenching
device 31 in a first state of operation is shown and in Fig.
3 it is shown in a second state of operation.

[0019] The shaping and quenching device 31 compris-
es support parts 32:1- 32:n, which are mutually movable
and which are arranged to supportingly between them
receive sections of the profile clement and by manoeu-
vring relative to each other shape the profile element be-
tween them to a beam of desired shape. Since the shap-
ing in this case substantially occurs in a vertical plane
only, the support parts are in this case carried by a by 3
designated upper, first tool part and a by 4 designated
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lower, second, tool part. Operated by set and manoeuvre
means 35 in the form of hydraulic cylinders the two tool
parts are movable to and from each other and intended
to receive and between them shape a profile element, a
beam blank, heated to austenitizing temperature to a fin-
ished beam 21.

[0020] As mentioned above the upper and the lower
tool parts 3, 4 are provided with the above mentioned
support parts 32:1 - 32:n having as a task to both shape
the pipe-shaped profile element between them to a beam
and hold the thus formed beam 21 in the shaping device
for a subsequent quenching step.

[0021] In Fig. 4 the blank centre portion 29 is shown in
cross-section in the starting position before the shaping
and seen along the line 4-4 in Fig. 2 and in Fig. 5 the end
portion 23 of the beam formed by the shaping is shown
in cross-section along the line 5-5 in Fig. 3.

[0022] Since the design of the tool parts 3, 4 and the
support parts 32:1 - 32:n comprised thereby, substantial-
ly is governed by the pre-determined shape of the beam
21 and said support parts as such do not constitute any
substantive parts of this second aspect of the present
invention, the design, the positioning or their mutual mov-
ability are not described in detail. A device 31 as de-
scribed above is one embodiment of a device suitable
for application of this second aspect of the present in-
vention.

[0023] As can be understood from a closer examina-
tion of Figs. 2 and 3 the shaping and quenching device
31 comprises means 36 being in close connection with,
in the Figs. not shown, source for output of a forced flow
of cooling medium and means 37 for receiving and in a
controlled way removing of such a cooling medium. Said
cooling medium preferably consists of water, which is led
into the hollow beam 21 via the output means 36 and
after having passed through the beam is led out from the
beam via the receiving means 37. Said output means
and receiving means 36, 37 respectively, are located in
the lower, second tool part 4 and thereby on the tool part
against which the heated profile element 27 main side
26 is intended to be bent to a concave shape. The output
means 36 comprises a flushing nozzle 38 and the receiv-
ing means 37 comprises a collection nozzle 39, which
nozzles 38, 39 are so arranged in relation to the finished
shaped beam 21 relative position between the tool parts
that the beam openings 22, 22’ in the end portions 23,
23’ are presentin a position adjacent or substantially end-
ing against said nozzles 38, 39 (Fig. 3). During the shap-
ing the profile element for the beam 21 is driven or bent
so that the first opening 22 in the beam end portion 23
meets and is put into flow transferring connection with
the output means 36 flushing nozzle 38. In the same way
the other beam end portion 23’ is bent so that the other
beam opening 22’ meets and is put into flow transferring
connection with the collecting means 37, collecting noz-
zle 39. In connection with the establishment of said flow
transferring connections cooling medium may be led in
through the beam 21 via the first opening 22 and after
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passage through the beam, out via the beam other open-
ing 22’

[0024] For start and activation of the equipment and,
thus, for generating a forced flow of cooling medium
through the beam when it is finished, the shaping and
quenching device comprises a detection means 40, e.g.
in the form of a photocell or switch, which may be ar-
ranged to detect the tool parts 3, 4 relative positions or,
as in this case, be arranged to register the presence of
the beam 21 first opening 22 adjacent to the collecting
means 37 collecting nozzle 39. A fast cooling of the beam
21 is thus provided hereby by leading the cooling medium
viathe output means into the hollow beam via the opening
22 in one end portion 23 of the beam and by leading the
cooling medium out in a controlled way via the collecting
means 37 and the opening 22’ in the beam 21 other end
portion 23’ after having passed through the beam 21.
[0025] InFigs.6and7 ashapingand quenching device
31 is shown in a second embodiment, which primarily is
intended for shaping or bending of the type of beams 21
having substantially closed or quite limited openings,
semi-closed, inthe end portions 23, 23’, ie beams 21 with
limited passage for leading cooling medium out through
the respective ends of the beam 21.

[0026] In Fig. 8 the centre portion of the blank for a
beam 21 is shown in cross-section in a starting position
before the shaping and seen along the line 8-8 in Fig.6,
and in Fig. 9 the manufactured beam 21 end cross-sec-
tion after the shaping is shown, seen along the line 9-9
in Fig. 7. Since the design of the upper and lower tool
parts 3, 4, comprised by the shaping and quenching de-
vice 31, and the support means 32:1 - 32:n comprised
therein, substantially totally is determined by the prede-
termined shape of the beam, these will, as such, not be
described in detail for a beam in this design.

[0027] Contrary to what has been described above the
output means 36 flushing nozzle 38 for discharging a
forced flow of a cooling medium, the nozzle in this em-
bodiment is located adjacent to the beam 21 centre por-
tion 29. More specifically, a number of flushing nozzles
38 arranged at angles and at a distance in relation to
each other are used, the nozzles are located so that they
are present turned to or ending at the main side 27 of the
beam the side being concave after the shaping.

[0028] In order to make the cooling medium able to be
led into the beam inner cavity via the flushing nozzles
38, the beam has at the main side 27, having been bent
to a concave shape, been provided with holes 41, which
serve as a first opening 22 in the beam and also for in-
troduction of cooling medium into the beam. These holes
41 are located so that they during the shaping of the
beam are driven to meet and establish flow connections
with the, at a distance in relation to each other located,
flushing nozzles in the lower tool part. Since the beam
ends are substantially closed and allow only a limited
discharge of cooling medium, not only one end of the
beam is used for discharging of cooling medium but both
beam end portions 23, 23’.
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[0029] For collecting the cooling medium the cooling
medium, which is led out from the beam 21 are, as col-
lecting means 37, two collecting nozzles 39, 39’ ar-
ranged, one of which is arranged in the area of the first
opening 22 in one end portion of the beam and the other
in the area of the second opening 22’ in the other end
portion 23’ of the beam. As in the case described above
the collecting means 37 collecting nozzles 39, 39 are
arranged inrelation to the beam relative position between
the tool parts 3, 4, so that the collecting nozzles 39, 39’
are present at a position just in front of or substantially
running out against the first and the second opening 22,
22’ respectively in the beam ends 23, 23" when the beam
is finished. Consequently, flow connections are hereby
also established for leading cooling medium out of the
beam 21 via said collecting nozzles 39, 39’ and the beam
first and second 22, 22’ openings, only in the finally
shaped stage of the beam.

[0030] Start and activation of the equipment and gen-
eration of a forced flow of cooling medium through the
beamwhen the beamiis finished, is done via the detection
means 40, which detects the tool parts 3, 4 relative po-
sitions or, as in this example, the presence of the finished
beam 21 first opening 22, which in this case is formed
by the two holes 41, in relation to the output means 36
flushing nozzles 38. In a similar way the detection means
also detects the relative presence between the finished
beam 21 second opening, in this case defined as the
opening in the beam respective ends, and the collecting
means 37 two collecting nozzles 39, 39'.

[0031] Fast cooling of the beam is thus provided by
leading the cooling medium into the hollow beam 21 cen-
tre portion 29 via the holes 41 and, after passage through
the beam cavity, leading the cooling medium out from
the beam via the openings 22, 22’ in the beam end por-
tions 23, 23'. For providing an especially efficient cooling
it should be realized that the holes 41 and consequently
also the output means 36 flushing nozzles 38 should be
located as nearthe beam 21 centre portion 29 as possible
in case of a symmetric beam. Alternatively, the flushing
nozzles 38 as well as the corresponding holes arranged
in the beam 21 may be distributed in a suitable way along
the beam. In case of a non-symmetrical beam, seem from
the centre portion, the holes 41 are preferably located in
such a way that the cooling medium flow is about the
same towards the respective end portions 23, 23’ of the
beam.

[0032] Aprofile elementheated to a preferred, suitable,
quenching temperature or to the austenitizing tempera-
ture, for eg a boron steel about 850-900°C, is placed
between the two tool parts 3, 4 and bent or in another
way shaped to a beam having the shape determined by
the tool shape. After shaping the profile element to a
beam, it is cooled rapidly by heat removal by a cooling
medium which, while the beam is still locked in the shap-
ing tool 31, is led through the beam cavity.

[0033] With reference to Fig. 10 and 11 which are not
covered by the claims an embodiment of the device is
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shown, which differs from the above exemplified devices
in that the cooling medium exclusively is brought to pass
through the beam via one end 23, ie the opening in one
beam end portion 23 is used as both a first opening 22
for leading cooling medium into the beam cavity and a
second opening 22’ for leading the cooling medium out
of the beam. The opening, in this case, double functions
are illustrated by the two arrows 45, 46 in Fig. 10 and
Fig. 11.

[0034] It should be realized that when one end portion
23 of the beam 21 is used for both input and output of
cooling medium in this way, the other beam end is nor-
mally closed or so restrictedly open that it does not admit
the necessary passage of cooling medium. For leading
cooling medium into the beam there is adjacent to the
opening 22 arranged a flushing nozzle 38 for discharging
aforced flow of a cooling medium, as well as a collecting
nozzle 39.

[0035] Said flushing nozzle 38 and collecting nozzle
39 respectively are so arranged in relation to the beam
position between the tool parts 3, 4 that they are present
in a position just in front of or substantially running out
against the single opening 22 in the beam end portion
23 when the beam is finished.

[0036] Above the invention has been described with
reference of exemplifying and preferred embodiments.
Of course further embodiments as well as minor amend-
ments and additions may be imagined without departing
from the basic inventive idea as defined in the claims.
[0037] Thus, within the inventive ideaitis fully possible
to have other solutions and detailed designs for parts of
the device. The description given above is not to be con-
sidered as a restriction for the invention but as a guidance
for full understanding of the invention in all parts and as-
pects. The description is focused an bumper beams but
the devices and the methods may of course be used for
similar shaping and manufacturing of other types of
beams, ie beams for other purposes.

[0038] Further, as mentioned earlier, the profile ele-
ment or beam blank does not have to be straight and/or
have to have a constant cross-section but may be pre-
formed cold or hot to a different shape before being heat-
ed, at least after cold pre-forming, and shaped to a fin-
ished beam shape and quenched.

Claims

1. A method for shaping and quenching hollow beams,
wherein a pipe-shaped profile element, heated to a
quenching temperature and preferably manufac-
tured by rollforming, is placed in a shaping device
provided by support parts, which are mutually mov-
able and intended to supportingly receive portions
of the profile element between them and by manoeu-
vring in relation to one another shape the profile el-
ement to a beam of desired shape, and wherein the
beam thus formed is quenched by being brought into
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contact with a heat removing cooling medium for
heatremoval, characterized in that cooling medium
is brought to pass the beam cavity while the beam
is still positioned in the shaping device.

A method according to claim 1, wherein the cooling
medium is brought to pass the beam cavity via a first
(22) and second (22’) beam opening.

A method according to claim 1 or 2, wherein a flush-
ing nozzle (38), being in closed connection with a
source for discharging a pressurized cooling medi-
um, is used for feeding cooling mediuminto the beam
via a first beam opening (22).

A method according to claim 2 or 3, wherein a col-
lecting nozzle (39) for receiving and leading away
cooling medium is used for leading cooling medium
in a controlled way out of the beam via the second
opening (22’).

A method according to claims 3 or 4 wherein the
beam first opening (22) is driven to meet and thereby
establish a flow connection with the flushing nozzle
(38) during a finishing step of the shaping.

A method according to claim 4, wherein the beam
second opening (22’) is driven to meet and thereby
establish a flow connection with the collecting nozzle
(39) during a finishing step of the shaping.

A method according to claim 3, wherein the beam
first opening (22) is driven to meet and thereby es-
tablish a flow connection with the flushing nozzle (38)
by bending one main side (27, 1.2) of the beam to a
concave shape in a direction towards said flushing
nozzle.

A method according to claim 4,5,6 or 7, wherein the
beam second opening (22’) is driven to meet and
thereby establish a flow connection with the collect-
ing nozzle (39) by bending one main side (27, 1.2)
of the beam to a concave shape in a direction to-
wards said collecting nozzle.

A method according to anyone of claims 2-8, wherein
one end (23) of the beam serves as a first opening
for feeding a cooling medium into the beam cavity
and the other beam end (23’) serves as a second
opening (22’) for leading cooling medium out of the
beam.

A method according to anyone of claims 2-9, wherein
the beam is provided with atleast one hole (41) serv-
ing as a first opening (22) in the centre portion (29),
through which hole cooling medium is fed into the
beam and is fed out of the beam via the second open-
ing (22’) in the beam respective ends (23, 23’).
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1.

12.

13.

14.

15.

16.

A method according to claim 10, wherein the hole
(41) in the centre -portion (29) is provided in a step
prior to the shaping and quenching steps.

A method according to anyone of claims 3-11,
wherein an established, flow connection between
the beam first opening (22) and the flushing nozzle
(39) is detected by detection means (40) before the
cooling medium is fed into and driven through the
beam cavity.

A device (31) for shaping and quenching hollow
beams, comprising a shaping device in which a pipe-
shaped closed cross-section profile element heated
to a quenching temperature and preferably manu-
factured by rollforming, is intended to be positioned,
a number of support parts comprised by the shaping
device, which support parts are mutually movable
and intended to supportingly receive portions of the
profile element, means for manoeuvring the support
parts relative to each other and thereby shaping the
profile element to a beam with a desired shape and
means for quenching the beam arranged between
the support parts by the provision of a cooling me-
dium for heat removal, characterized in that the
means for quenching of the beam comprises an out-
put means (36), which for discharging cooling medi-
um comprises a flushing nozzle (38) in connection
with a source for discharging cooling medium, and
wherein the flushing nozzle (38) has been positioned
in relation to the beam finished in the shaping device,
sothat a flow connection is established between said
flushing nozzle and a first opening (22) in the beam,
whereby the cooling medium is led out via a second
opening (22’) in the beam. and wherein the collecting
means (37) for receiving and collecting and, in a con-
trolled way, leading cooling medium out of the beam
(21) via the second opening comprises a collecting
nozzle (39).

A device according to claim 13, wherein the shaping
device support parts are carried by a first and a sec-
ond, to and from each other movable tool part (3, 4)
arranged for receiving the profile element and shap-
ing the same by displacing the halves towards each
other.

A device according to claim 14, wherein the profile
element positioned between the first and the second
tool part (3, 4) for shaping to a beam has a main side
(27, 1.2), which is intended to be bent to a substan-
tially concave shape against the second tool part
(34).

A device according to anyone of claim 14 or 15,
wherein the means (36) for discharging cooling me-
dium into the beam and the means (37) for receiving
and collecting and leading away in a controlled way
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cooling medium from the beam, are carried by the
second tool part (34).

A device according to anyone of claims 13-16,
wherein the output means (36) for discharging cool-
ing medium is so arranged on the second tool part
(34) that the output means, when the beam is fin-
ished, is arranged in flow connection with the beam
first opening present in one beam end (23).

A device according to anyone of claims 13-17,
wherein the collection means (36) for collecting and
leading away in a controlled way cooling medium is
so positioned on the second tool part (34) that the
collecting means, when the beam is finished, is
present in flow connection with the beam second
opening (22’) present in the beam second end (23).

A device according to anyone of claims 13-16,
wherein the output means (36) for discharging cool-
ing medium is so arranged on the second tool part
(34) that the output means, when the beam is fin-
ished, is present in flow connection with the beam
first opening arranged as holes (41) in the beam cen-
tre mid-portion (29).

Patentanspriiche

1.

Verfahren zum Formen und Abschrecken von hoh-
len Tragern, wobei ein rohrférmiges Profilelement,
auf eine Abschrecktemperatur erhitzt und bevorzugt
durch Rollformen hergestellt, in einer Formgebungs-
einrichtung platziert wird, die durch Stitzteile bereit-
gestellt wird, die gegenseitig bewegbar sind und Ab-
schnitte des Profilelements zwischen sich stiitzend
aufnehmen und durch Mandvrieren relativ zueinan-
der das Profilelement zu einem Trager gewlinschter
Form formen, und wobei der so geformte Trager da-
durch abgeschreckt wird, dass er mit einem warme-
ableitenden Kihlmedium zur W&rmeableitung in
Kontakt gebracht wird, dadurch gekennzeichnet,
dass das Kiihimedium dazu veranlasst wird, den
Tragerhohlraum zu passieren, wahrend der Trager
immer noch in der Formgebungseinrichtung positi-
oniert ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Kiihimedium dazu veranlasst
wird, den Tragerhohlraum Uber eine erste (22) und
zweite (22’) Tragerdéffnung zu passieren.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass eine Spildiise (38), die mit ei-
ner Quelle zum Austragen eines unter Druck stehen-
den Kihimediums in geschlossener Verbindung
steht, dazu verwendet wird, Kilhimedium Uber eine
erste Tragerdffnung (22) in den Trager einzuspei-
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Verfahren nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, dass eine Sammeldiise (39) zum
Aufnehmen und Wegfihren von Kihimedium ver-
wendet wird, um Kithimedium auf gesteuerte Weise
Uber die zweite Offnung (22’) aus dem Trager her-
auszufiihren.

Verfahren nach Anspriichen 3 oder 4, dadurch ge-
kennzeichnet, dass die erste Offnung (22) des Tra-
gers so angetrieben wird, dass sie wahrend eines
Fertigstellungsschritts der Formgebung die Spuldi-
se (38) trifft und dadurch mit ihr eine Stromungsver-
bindung herstellt.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass die zweite Offnung (22’) des Tragers
so angetrieben wird, dass sie wahrend eines Fertig-
stellungsschritts der Formgebung die Sammeldise
(39) trifft und dadurch mit ihr eine Strémungsverbin-
dung herstellt.

Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, dass die erste Offnung (22) des Tragers
so angetrieben wird, dass sie die Spuildise (38) trifft
und dadurch mit ihr eine Stromungsverbindung her-
stellt, indem eine Hauptseite (27, 1.2) des Tragers
in eine Richtung zu der Spuldise zu einer konkaven
Form gebogen wird.

Verfahren nach Anspruch 4, 5, 6 oder 7, dadurch
gekennzeichnet, dass die zweite Offnung (22’) des
Tragers so angetrieben wird, dass sie die Sammel-
dise (39) trifft und dadurch mit ihr eine Strémungs-
verbindung herstellt, indem eine Hauptseite (27, 1.2)
des Tragers in eine Richtung zu der Sammeldise
zu einer konkaven Form gebogen wird.

Verfahren nach einem der Anspriiche 2-8, dadurch
gekennzeichnet, dass ein Ende (23) des Tragers
als eine erste Offnung dient zum Speisen eines Kiihl-
mediums in den Tragerhohlraum und das andere
Tragerende (23') als eine zweite Offnung (22’) dient
zum Herausfihren von Kihimedium aus dem Tr&-
ger.

Verfahren nach einem der Anspriiche 2-9, dadurch
gekennzeichnet, dass der Trager mit mindestens
einem Loch (41) versehen ist, das als eine erste Off-
nung (22) in dem Mittelabschnitt (29) dient, durch
welche Offnung Kiihimedium in den Tréger einge-
speist und aus dem Tréger Uber die zweite Offnung
(22’)inden jeweiligen Enden (23, 23’) herausgeleitet
wird.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass das Loch (41) in dem Mittelabschnitt
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(29) in einem Schritt vor den Schritten der Formge-
bung und des Abschreckens bereitgestellt wird.

Verfahren nach einem der Anspriiche 3-11, da-
durch gekennzeichnet, dass eine hergestellte
Strémungsverbindung zwischen der ersten Offnung
(22) des Tragers und der Spuldise (38) durch De-
tektionsmittel (40) detektiert wird, bevor das Kihl-
medium in den Tragerhohlraum eingespeistund dort
hindurch gefiihrt wird.

Einrichtung (31) zum Formgeben und Abschrecken
von hohlen Tragern, umfassend eine Formgebungs-
einrichtung, in der ein rohrférmiges Profilelement mit
geschlossenem Querschnitt auf eine Abschreck-
temperatur erhitzt und bevorzugt durch Rollformen
hergestellt, positioniert werden soll, eine Anzahl von
Stltzteilen, die von der Formgebungseinrichtung
umfasst sind, wobei die Stitzteile gegenseitig be-
wegbar sind und Abschnitte des Profilelements stit-
zend aufnehmen sollen, Mittel zum Mand&vrieren der
Stutzteile relativ zueinander und dadurch Formen
des Profilelements zu einem Trager mit einer ge-
wiinschten Form und zwischen den Stitzteilen an-
geordneten Mittel zum Abschrecken des Tragers
durch die Bereitstellung eines Kiihimediums zur
Warmeableitung, dadurch gekennzeichnet, dass
das Mittel zum Abschrecken des Tragers ein Aus-
gabemittel (36) umfasst, das zum Austragen von
Kihlmedium eine Spiildise (38) aufweist, die in Ver-
bindung miteiner Quelle fiir das Austragen von Kiihl-
medium steht, und wobei die Spiildise (38) relativ
zudem in der Formgebungseinrichtung fertiggestell-
ten Trager positioniert worden ist, so dass eine Stro-
mungsverbindung zwischen der Spuldise und einer
ersten Offnung (22) in dem Trager hergestellt wird,
wodurch das Kithimedium iber eine zweite Offnung
(22’) in dem Trager herausgefiihrt wird und dass
Sammelmittel (37) zum Aufnehmen und Sammeln
und Herausfiihren von Kilhimedium aus dem Trager
(21) auf gesteuerte Weise (iber die zweite Offnung
eine Sammeldise (39) umfassen.

Einrichtung nach Anspruch 13, dadurch gekenn-
zeichnet, dass die Stiitzteile der Formgebungsein-
richtung von einem ersten und einem zweiten, auf-
einander zu und voneinander weg beweglichen
Werkzeugteil (3, 4) getragen werden, die zum Auf-
nehmen des Profilelements und Formen desselben
durch Platzieren der Halften zueinander ausgebildet
sind.

Einrichtung nach Anspruch 14, dadurch gekenn-
zeichnet, dass das zwischen dem ersten und dem
zweiten Werkzeugteil (3, 4) positionierte Profilele-
ment zum Formen zu einem Tréger eine Hauptseite
(27, 1.2) aufweist, die dazu bestimmt ist, gegen das
zweite Werkzeugteil (34) zu einer im Wesentlichen
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konkaven Form gebogen zu werden.

Einrichtung nach einem der Anspriiche 14 oder 15,
dadurch gekennzeichnet, dass das Mittel (36) zum
Austragen von Kihimedium in den Trager und das
Mittel (37) zum Aufnehmen und Sammeln und Weg-
fihren von Kithimedium von dem Trager auf gesteu-
erte Weise von dem zweiten Werkzeugteil (34) ge-
tragen werden.

Einrichtung nach einem der Anspriiche 13-16, da-
durch gekennzeichnet, dass das Ausgabemittel
(36) zum Austragen von Kihlmedium so auf dem
zweiten Werkzeugteil (34) angeordnet ist, dass das
Ausgabemittel, wenn der Trager fertiggestellt ist, in
einer Stromungsverbindung mit der in einem Trage-
rende (23) vorliegenden ersten Offnung des Tréagers
angeordnet ist.

Einrichtung nach einem der Anspriiche 13-17, da-
durch gekennzeichnet, dass das Sammelmittel
(37) zum Sammeln und Wegflihren von Kiilhimedium
auf gesteuerte Weise so an dem zweiten Werkzeug-
teil (34) positioniert ist, dass das Sammelmittel,
wenn der Trager fertiggestellt ist, in einer Stro-
mungsverbindung mit der in dem zweiten Ende (23’)
des Tragers vorliegenden zweiten Offnung (22’) des
Tragers vorliegt.

Einrichtung nach einem der Anspriiche 13-16, da-
durch gekennzeichnet, dass das Ausgabemittel
(36) zum Austragen von Kihimedium so an dem
zweiten Werkzeugteil (34) angeordnet ist, dass das
Ausgabemittel, wenn der Trager fertiggestellt ist, in
einer Strémungsverbindung mit der ersten Offnung
des Tragers vorliegt, die als Locher (41) in dem Zen-
trum des Mittelabschnitts (29) des Tragers angeord-
net ist.

Revendications

Procédé pour fagonner et tremper des poutres creu-
ses, dans lequel un élément profilé en forme de
tuyau, chauffé a une température de trempe et de
préférence fabriqué par profilage, est placé dans un
dispositif de fagonnage muni de piéces de support,
qui sont mutuellement déplagables et qui sont des-
tinées a recevoir entre elles en les supportant des
portions de I'élément profilé et qui, en manoeuvrant
les unes par rapport aux autres, fagonnent I'élément
profilé en une poutre de forme souhaitée, et dans
lequel la poutre ainsi formée est trempée du fait de
samise en contact avec un fluide de refroidissement
évacuant la chaleur pour I'évacuation de la chaleur,
caractérisé en ce que le fluide de refroidissement
est amené a passer dans la cavité de la poutre alors
que la poutre est encore positionnée dans le dispo-
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sitif de fagonnage.

Procédé selon la revendication 1, dans lequel le flui-
de de refroidissement est amené a passer dans la
cavité de la poutre via une premiéere (22) et une
deuxiéme (22’) ouverture de poutre.

Procédé selon la revendication 1 ou 2, dans lequel
une buse de ringage (38), en connexion fermée avec
une source pour décharger un fluide de refroidisse-
ment sous pression, est utilisée pour alimenter la
poutre en fluide de refroidissement via une premiére
ouverture de poutre (22).

Procédé selon la revendication 2 ou 3, dans lequel
une buse collectrice (39) pour recevoir et évacuer le
fluide de refroidissement est utilisée pour évacuer le
fluide de refroidissement hors de la poutre d’'une ma-
niére contrélée via la deuxieme ouverture (22’).

Procédé selon la revendication 3 ou 4, dans lequel
la premiére ouverture de poutre (22) est mue de fa-
¢on a venir au contact de, et établir ainsi une con-
nexion d’écoulement avec, la buse de ringage (38)
au cours d’'une étape de finition du fagonnage.

Procédé selon la revendication 4, dans lequel la
deuxiéme ouverture de poutre (22’) est mue de fagon
a venir au contact de, et établir ainsi une connexion
d’écoulement avec, la buse collectrice (39) au cours
d’une étape de finition du fagonnage.

Procédé selon larevendication 3, dans lequel la pre-
miére ouverture de poutre (22) est mue de fagon a
venir au contact de, et établir ainsi une connexion
d’écoulement avec, la buse de ringage (38) en cour-
bant un cété principal (27, 1.2) de la poutre en une
forme concave en direction de ladite buse de ringa-

ge.

Procédé selon la revendication 4, 5, 6, ou 7, dans
lequel la deuxiéme ouverture de poutre (22’) est mue
de fagon a venir au contact de, et établir ainsi une
connexion d’écoulement avec, la buse collectrice
(39) en courbant un c6té principal (27, 1.2) de la
poutre en une forme concave en direction de ladite
buse collectrice.

Procédé selon I'une quelconque des revendications
2 a 8, dans lequel une extréemité (23) de la poutre
sert de premiere ouverture pour alimenter la cavité
de la poutre en fluide de refroidissement et 'autre
extrémité (23’) de la poutre sert de deuxiéme ouver-
ture (22’) pour évacuer le fluide de refroidissement
hors de la poutre.

Procédé selon I'une quelconque des revendications
2 a9, dans lequel la poutre est munie d’au moins un
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trou (41) servant de premiéere ouverture (22) dans la
portion centrale (29), a travers lequel trou le fluide
de refroidissement est introduit dans la poutre et est
évacué hors de la poutre via la deuxiéme ouverture
(22’) aux extrémités respectives (23, 23’) de la pou-
tre.

Procédé selon la revendication 10, dans lequel le
trou (41) dans la portion centrale (29) est pratiqué
lors d’une étape antérieure aux étapes de fagonnage
et de trempe.

Procédé selon 'une quelconque des revendications
3a 11, danslequel une connexion d’écoulement éta-
blie entre la premiére ouverture de poutre (22) et la
buse de ringage (38) est détectée grace a un moyen
de détection (40) avant que le fluide de refroidisse-
ment ne soit introduit dans, et md a travers, la cavité
de la poutre.

Dispositif (31) pour fagonner et tremper des poutres
creuses, comprenant un dispositif de fagonnage
dans lequel doit étre positionné un élément profilé a
section transversale fermée et en forme de tuyau
chauffé a une température de trempe et de préfé-
rence fabriqué par profilage, un certain nombre de
piéces de support contenues dans le dispositif de
fagconnage, lesquelles piéces de support sont mu-
tuellement déplagables et destinées a recevoir en
les supportant des portions de I'élément profilé, un
moyen pour manoeuvrer les piéces de support les
unes par rapport aux autres et fagonner ainsi I'élé-
ment profilé en une poutre de forme souhaitée, et
un moyen pour tremper la poutre disposée entre les
piéces de support du fait de I'apport d’un fluide de
refroidissement pour I'évacuation de la chaleur, ca-
ractérisé en ce que le moyen pour tremper la poutre
comprend un moyen de sortie (36), qui, pour déchar-
ger le fluide de refroidissement, comprend une buse
de ringage (38) en connexion avec une source pour
décharger le fluide de refroidissement, et la buse de
ringage (38) ayant été positionnée par rapport a la
poutre finie dans le dispositif de fagonnage, de sorte
qu’une connexion d’écoulement soit établie entre la-
dite buse de ringage et une premiere ouverture (22)
dans la poutre, le fluide de refroidissement pouvant
ainsi étre évacué via une deuxiéme ouverture (22’)
dans la poutre et dans lequel un moyen de collecte
(37) pour recevoir et collecter et, d’'une fagon con-
trélée, évacuer le fluide de refroidissement hors de
la poutre (21) via la deuxieme ouverture comprend
une buse collectrice (39).

Dispositif selon la revendication 13, dans lequel les
pieces de support du dispositif de fagonnage sont
portées par une premiére et une deuxiéme partie
d’outil (3,4), déplagables I'une vers l'autre ou l'une
al'écart de I'autre, disposées de maniére a recevoir
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I'élément profilé et a fagonner ce dernier en dépla-
cant les moitiés I'une vers l'autre.

Dispositif selon larevendication 14, dans lequel I'élé-
ment profilé positionné entre la premiére etla deuxié-
me partie d’outil (3, 4) pour fagonner une poutre pos-
séde un cbté principal (27, 1.2), qui est destiné a
étre courbé en une forme substantiellement concave
contre la deuxiéme partie d’outil (34).

Dispositif selon 'une quelconque des revendications
14 et 15, dans lequel le moyen (36) pour décharger
le fluide de refroidissement dans la poutre et le
moyen (37) pour recevoir, collecter et évacuer d’'une
fagon contrélée hors de la poutre le fluide de refroi-
dissement sont portés par la deuxiéme partie d’outil
(34).

Dispositif selon 'une quelconque des revendications
13 a 16, dans lequel le moyen de sortie (36) pour
décharger le fluide de refroidissement est disposé
sur la deuxieme partie d’outil (34) de telle sorte que
le moyen de sortie, lorsque la poutre est finie, soit
disposé en connexion d’écoulement avec la premie-
re ouverture de poutre qui se trouve a une extrémité
de la poutre (23).

Dispositif selon 'une quelconque des revendications
13 a 17, dans lequel le moyen collecteur (37) pour
collecter et évacuer, d’'une fagon contrblée, le fluide
de refroidissement est positionné sur la deuxiéme
partie d’outil (34) de telle sorte que le moyen collec-
teur, lorsque la poutre est finie, se trouve en con-
nexion d’écoulement avec la deuxiéme ouverture de
poutre (22’) qui se trouve a la deuxiéme extrémité
de la poutre (23’).

Dispositif selon 'une quelconque des revendications
13 a 16, dans lequel le moyen de sortie (36) pour
décharger le fluide de refroidissement est disposé
sur la deuxieme partie d’outil (34) de telle sorte que
le moyen de sortie, lorsque la poutre est finie, se
trouve en connexion d’écoulement avec la premiére
ouverture de poutre agencée sous forme de trous
(41) dans la partie centrale médiane de la poutre
(29).

10

15

20

25

30

35

40

45

50

55

10

18



EP 1755 801 B2

1"



EP 1755 801 B2

31
4 3 Q/\ /‘/

——————— T_—. —..—._-l.l.-.__.l

m%

— L

12



EP 1755 801 B2

BT

~
. | 41 W !
32‘1'@ ( g41 41%
/ -/ AN
/ \

\ J 19'

21 . 9

28  FIG. §

13



EP 1755 801 B2

46 - FIG. //

14



	bibliography
	description
	claims
	drawings

