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(57) Abrége/Abstract:

A profiling arrangement (1) with a preforming machine (2) including several roller-type forming tools (6) and with a welding
device (3) positioned In Its processing path makes possible the application of more than one weld joint to a workpiece (51, 52,
53, or 54) to be manufactured. The welding device includes a single energy source and this source Is connected with at least
two welding device (9) and (10) for producing both weld joints. The energy produced by welding device (3) Is divided aver the
Individual welding heads (9 and 10). This Is especially favorable in the case of a welding device (3) with a laser-beam source.
The laser beam can be split into several partial laser beams and guided to the individual laser-beam welding heads.
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ABSTRACT

A profiling arrangement (1) with a m ;n’;chine (2) tacluding several roller-type
forming tools (6) and with a welding device (3) positioned in its procecssing path makes
possible the application of more than one weld Joint to a workpiece (51, 52, 53. or 54) to be
manutactured. The welding device includes a single energy source and this source is
connected with at lcast two welding hicads (9) and (10) for producing both weld joints. The
encrgy produced by welding Jdevice (3) is divided aver the individual welding heads (9 and
10). This is especially favorable in the case of a welding device (3) with a lascr-beam

source. ‘The laser beam can be split into several partial laser beams and guided to the

individual laser-beam welding heads.
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Express Mail Label No. EL750966149US
(0001] PROFILING ARRANGEMENT WITH A PROFILING MACHINE

AND WITH A WELDING DEVICE L
[0002] BACKGROUND
[0003] The present invention relates to a profiling or forming arrangement with 4

profiling or forming wmachine and with a welding device in Its processfn’l% path for 5~ 2.0/
oy "o @ ’
manutacturtng a shaped workpiece formed from a sheet-metal strip, the p;n.ﬁhﬁg machine /A

exhibiting tools positioned one behind the other i1n the feeding direction of the workpiece AS98 0
and tgci Tools being formed in each case essentially by at Icast two driven or freely rotating

forming rollers positioned on parallel axes.

[0004] Many different rypes of such profiling arrangements dare kiiown and serve in
torming and manufactiring a wide range of shaped workpieces, especially hollow shaped
workpieces or tubes.

[0005] From DE 198 34 100 C1, a profiling arrangement with a welding device for
manufacturing tubcs of this typc in which the initially opposing edges of the workpiece are
bent loward gach uther and then joined together with the aid of'the welding device is known.
Behind the welding device in the feeding direction, additional tols are usually present for
aligning and calibrating the welded workpiece.

[D00R] Tn the case of workpiece cross-sections deviating from a rubular cross-section,
it is known to form overlapping areas of the edges ot the workpiece and to join these
together through joint stamping. The stiffness of such shaped workpieces does not meet all
requirements. [t has thercforc alrcady been known to join dvcrlapping areas on such roller-
shaped workpicces through folds, which is complicated and also makcs nccessary additional

consumption of material in the area of the fold. Such a shaped wurkpicce also exhibits

greater weight. \/; ' :
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0007} |'he present invention is therefore aimed at providing a protiling arrangement
of the type mentioned above with which shaped workpieces of greater strength or stiffness

can bec produccd; whereby shect matcerial of reduccd thickness can be cmployced without _/

considerably increasing machine costs.

10008 SUMMARY

[0009] In solving this seemingly contradictory problem, the above-mentioned
profiling installation with a profiling machine and a welding device is characterized by the
fact that the welding device exhibits a single energy sourcc which is connccted to at lcast
two welding heads for producing at least two weld joints un the workpicce.

[0010) In this way, shaped workpieces formed from practically endless sheet material
can be provided and stabilized with two weld joints without requiring two separate
correspondingly expensive and mechanically complicated welding devices. By applying two
weld joints to a roller-shaped workpiece, for example, a hollow shaped workpiece with
crosspiece, a considcrablc improvement in the stiffncss of this workpiccc is obtaincd, and
overlapping areas for producing folds are simultaneously avoided so thal rmatenal can dlso

he saved in this way. Nevertheless, machine costs are kept within limits because only a

s~

single welding device is required. e
([0011] The welding heads can be arranged in their operating position to act on spaced

and/or directly opposing contact points of the workpiece in the area of its feed path. In this

-
way, thc workpicoc is guidcd past these welding heads as a result of feeding especially by "Z o

poA o) mn
the reHersliketouls and is provided there with the desired weld joints.

[0012] Here. in the arca of each of the welding heads at least one supporting, roller is

provided which supports or guides the warkpiece in the area ol the welding head and

4,
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prevents swerving or deflection from thc welding head. Correspondingly precise weld joints
can be developed at the intended points.

[0013] A refinement of the present invention of very considerable importance can be
provided in that the welding apparatus includes a laser-beam source or a high-frcquency
generator and in the fact that the energy delivered thereby is divided and can be fed to the
individual welding heads. In this way, onc can especially well tealize the idea o supplying
and opcrating at lcast two welding heads using vnly a single energy source for the welding
device, i.c., applying at least (wo weld joints 1o a roller-shaped workpiece for appropriate
stabilization thereof using only a single energy source. LFor example, a hollow shaped
waorkpiece with crosspiece can be formed in this way and can be welded at both cross-
sectional ends of the crosspiece, which provides a two-chamber hollow shaped workpiece
of great stiffness.

[0014] It 1s cspccially favorable if the weldiug device includes a laser-beam source
and has prisins and/or mirrors for splitting the laser beam and guiding it to the laser welding
heads. The welding energy can thus he optically split upon use ot a laser welding device,
which also makes possible a correspondingly simple guiding to the welding heads
independent of their arrangement.

[0015] The partial beams dcvcloping as a result of splitting the laser bearn coming
from thc lascr-beam sourcc can also be conducted at [east partially via light guides.
(0016} In this way, a welding device with a laser-beam source proves 1o be especially
suitable for realizing the present invention.

[0017] The welding device exhibiting a high-tfrequency generator can include at least
two oscillating cirenits for dividing the high-frequency energy, which can be fed to welding
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heads designed as sliding contacts. In this way, the welding device can also be operated via ‘//
high frequency.

[0018] The profiling installation provided with a welding devicchaving a lascr-beam
sonrce can he appropriately developed in the direction that Int€rrupters are provided in the
individual laser-beam paths for simultaneous or chronologically offset interruption of each

of the partial laser beams in producing stitched weld joints. In many cases, it can namely
suffice to produce stitched weld joints, i.e., not uninterrupted continuous weld joints, but
rather, only sectioued weld joints. Beyond this, the possibility of interrupting the weld jont
also permits interrupting the feeding of the finished workpiece in order, [or example, Lo cut

it into specific lengths. ‘/
[0019] The welding energy can be adapted to ditterent feeding rates ot the workpiece

in the sense that the welding heads can be supplied with less welding energy during slow
fecding, for cxample, in a phase of acceleration of the workpiece, with more energy during
subsequent feeding at maximum speed, and again with less energy during reduction of the
(eeding speed down o stuppage and in the sense that the supply of welding energy can be
marned off or is rurned off just before or upon coming 1o a stop. ~
[0020] While continuous processing takes place during normal operation with
constant feeding, a discontinuous course of operation with alternating feeding and stopping

can be carried out due to this possibility for adapting the current welding energy to different
feeding rates. As already mentioned, the stopping can be utilized, for example, for cutting

off a certain portion of the finished workpiece, the profiling arrangement then usually

includes a cutting or separating mechanism behind the welding device and appropriately also
behind the calibrating or aligaing device. AS.02.041 A,./_
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[0021] Saving of encrgy during the welding process can be attained especially during
processing of relatively thick workpicces tirough the fact that the profiling machinc includces A ;W
W rolls for g%material artenuations in the workpiece in the area of the “—7

2 o Wa Ail

c : .
subsequent weld joint or weld joints. Due to this stampmgthe noint to he welded then has

a shorter cross-sectional dimension compared to the actual material thickness so fhat
correspondingly lcss welding cncrgy suffices for welding and/or a greater feeding and
welding speed can be sclected.

[0022] Depending on the shape of the workpiece Lo be formed and multiply welded,
the welding heads operated especially with partial laser beams can be arranged on both sides

of the shaped workpiece produced by the profiling machine and can thus act in opposing
directions and face each other or they can be offset in the feeding direction or with respect
to height and/or they can be adjustablc in thesc different positions. The splitting up of the
welding encrgy, cspecially a laser beam, thus permits an espccially appropriatc adaptation
of the welding heads to the most widely varying shapes of the wurkpicte W be produced.
For example, a double-T profile can be formed which exhibits an overlapping of sheet metal

and a weld joint in the area of its central segment under each of the two crosspieces.
However, the crosspieces, which can be formed here of a double layer of bent sheet metal,
can also in turn exhibit a hollow cross-section in order to attain appropriate stiffness In |
scveral dircctions. v
[0023] The welding heads can be positioned according to the side on which the
overlapping Lo 4 connecling segment is appropriate. v
[0024] A further possibility for saving welding energy and/or increasing the feeding
speed of the workpiece can be provided in that the welding heads can be moved in the

teeding direction ot the workpiece and can be moved back again after a predetermined or
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adjustable distance, the speed of movement ot the welding heads in the feeding direction
being less than the feeding speed of the workpiece. In this way, a portion of a weld joint can
be produced with less encrgy at the welding head in cach case in line with the movement of
the welding head even though 4 correspondingly stable weld juint can be produced since the
effective period in this area of the weld is correspondingly longer due to the movement of
the welding head with the workpiece in the feeding direction. Here, for example, two
welding heads can be alternately active and returnable so that always the welding head
moving in thc feeding direction produces a weld joint. However, they can also be
simultancously first moved in the feeding direction and then back again, for cxamplc, in
forming two stitched weld joints. The lengthened effective time on the workpiece as a resull

of the accompanying movement of the welding heads can also be utilized in increasing the

d

o
teeding speed of the workpiece.
1all ombination of a few or several of the above-described
[0025] Especially upon c | . . n’;;( . P
features and measures, a profiling arrangement is obtained with a prefling machine and a Z.
i R |

welding devicc with which longitudinally welded workpicces or tubes can be provided with
two ur more weld joints which can be designed as a stitched joint or as a continuous joint.
Since the welding energy produced in the welding device is split up, a considerable saving
of weight and costs is possible in that, in spite of possible matenal savings, a greater
stittness and torsional strength ot the shaped workpiece to be produced c¢an be attained
through the introduction of multiple weld joints. Nevertheless, there is practically no

additionnl expense for equipment compared to a profiling installation with onc wclding

el

/A

device.
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[0026] BRIEF DESCRIPTION OF THE DRAWINGS
[0027] An cmbodiment of the present invention is described in more detail below on
the basis of the drawings. In the drawings, in schematic representation:

|0028] Figure 1 is a lateral view of a profiling arrangement with several roller-type

forming tools ot a profiling machine and an intermediary welding device having a laser

[0029] Figure 2 is a top view of the profiling arrangement according to Figure 1 with
deflecting mirrors for guiding the split lascr beam to two offset welding heads,
[0030] Figurc 3 is 4 view of the profiling arrangement in the feeding dircction in the

area of the welding device with a prism for splitting a laser beam, and

|0031] Figures 4-7 are perspective views of four examples of shaped workpieces
manufactured from a sheet-metal strip with the aid of the protiling installation according {0

Figures 1-3, the workpieces in cach case including two weld joints and the corresponding

welding heads for producing the weld joints being indicated by "flash marks”.

[0032] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0D33] A profiling arrangement designated as a whole by 1 is provide which includes
Vo2l Lodanln 7 o o - |
a protiling machine 2 and a welding device positioned in its processing path and designated AS .07

as a whole by 3. The arrangement serves in manufacturing shaped workpieces 51, 52, 53,
or 54 formcd from a shect-metal strip S and represented in Figures 4-7, with additional

workpicce cross-sections also being possible.

"’c";f.-“%'ap . . .y v . ~2.04
[0034] The poaGlag machine 2 includes tools 6 positioned one behind the other in A3 .CC-
the feeding direction of the workpiece 5 indicated by arrow Pf1. The tools include, in each

case, at least two driven or freely rotating forming rollers 8 arranged on parallel axes 7. In %

M U
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Figures | and 2, one recognizes such tools 6 both ahead of as well as behind welding device
3, the tools 6 located ahead of the welding device 3 in the feeding direction forming the
aclual workpiece while the tools 6 located behind the welding device 3 serving in calibrating
and/or aligning the welded workpiece.

[0035] In Figures 1-3, arrow P12 indicates that the welding device 3 exhibits a single
energy source, in the present embodiment, a laser-beam source, which is connected with at
least two welding heads 9 and 10 for producing at lcast two wcld joints in the workpiece 5.
Welding heads 9 and 10 are arranged liere in the uperating position L0 4¢t on spaced contact
points ol the workpiece 5 in the area of its feed path. as one recognizes especially upon
simultanenus viewing of Figures 2 and 3. A supporting roller 11 is positioned in each case
on the side of the workpiece 5 opposite the welding head 9 or 10 in order to hold workpiece
§ in aligned fashion in the area of application of the weld joint.

[0036] As was already mentioncd, welding device 3 includes a laser-beam source,
which is not described in detail, and contains according to Figures 2 and 3 4 prism [ 2 as well
ay severdl mirrors 13 in order Lo split the laser beam exiting the laser-beam source and to
guide it to the individual laser welding heads 9 and 10. The path of a laser beam 14 1s
indicated in Figures 1-3 by dot-dash lines. Two welding heads 9 and 10 can thus be
simultaneously operated using only one laser-beam source. If necessary, the parttal bcams

ra

11 resulting from the splitting of the laser beam can also be guidcd at Icast to some extent

via light guides.
[0037] It should be mentivned that the welding device 3 could also exhibit a high-
frequency generator whose energy is divided and fed to the individual welding heads 9 and

10, such a high-frequency generator of such a welding device then exhibiting at least two

F
r' o
'.
! //
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oscillating circuits for dividing up the high-frequency cncergy, which could be fcd to the
welding heads 9 and 10 designed as slidiug contacts.

[0038] Interrupters, which are not described in greater detail, can be provided in the
two laser-beam paths tor simultaneous or chronologically offset interruption of each ot the
partial laser beams in producing stitched weld joints. In addition, the welding energy can
be adapted to different feeding specds of the workpicce S in the sense that less energy 15
supplied to the welding heads 9 and 10 during slow feeding, for example, in an acceleration
phase following stopping of workpiece 5, more or maximum energy is supplied during

subsequent feeding at maximum feeding speed, and less energy is again supplied during a
reduction of the teeding speed. Just betore or upon stopping the teeding, the supply ot
welding energy can be completely cut off. In this way, continuous uninterrupted weld joints
can be produced with the profiling arrangement 1 when a corresponding continuous feeding
and continuous production of the workpieces takes place; however, also possible is a
discontinuous mode of operation in which the feeding is interrupted over and over again.
for example, in order to cut off workpiece sections after completing their production.

|0039] In the preferred embodiment, the welding heads % and 10 supplied with partial
laser beams are arranged on both sides of the workpiece S or workpiece 51-54 produced by

70 UL fo 7 beon
the ne mac

g machine 2 and thus act in opposing directions and facc cach other. However, #5.02.97
they arc provided here at the samc height. In this way, onc can apply opposing weld joints,

c.g., uit Lthe workpicee 54 according (o Figure 7 or even on the workpiece according Lo
Figure 6.

[0N40] The welding heads 9 and (), however, can also he provided at different
heights in order to be able to weld a double-1 workpiece 51 according to Figure 4 after -

appropriate roll forming in overlapping areas of the central segment 511.

b,
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[0041] ['igurc § shows an cxamplc in which ovcrlapping areas of a central segment
521 lie on the same side so thal, in this case, the two welding heads 9 and 10 arc positioned
an the same side of the workpiece 52. but offset with respect to each other in height and also
appropriately in the teeding direction. It is thus advantageous if the welding heads 9 and 10
are adjustable in the profiling arrangement 1.

(0042] The cxamples of workpicees 51, 52, 53, and 54 displayed in Figures 4-7 show
how two wecld joints can be appropriately applied in each case to the warkpicce 5 in the
arrangement 1 using only a single welding device 3 in order w provide the workpicce wilh
high stiffness and stability.

(0043] Figure 4 shows a double-T workpiece 51 which was formed from a sheet-
metal strip, each of the sheet-metal edges forming overlapped areas in central segment 511
and bcing welded there.

[0044] Figurc 5 shows a workpiece 52 similar to that in Figure 4, in which, however,
hollow sectivns are provided un both sides of the central segment 521 and the overlappings
of the edges of the original sheet-metal strip are positioned on the same side of the central
segment 321.

[0045] It is additionally indicated in this figure that the area of the weld joint can be
previously stamped so that the material cross-section is reduced in the area of the weld joint
and welding energy is saved as a rcsult. This can be appropriately cffccted through the fact

(@rp‘lﬂh;}

that one or more stamping volls are provided in the profiling machine 2 shead ol the welding Y02 87

CN'™ rm [4

especially appropriate if the starting material is relatively thick, which wonld require a lot ¢¢.78 .0 #

device 3 viewed in the feeding direction for this material attenuation. This IS

of welding energy without suchsct?m‘;.:inﬂg" 4./' M

7
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[0046] Figure 6 shows a tube 53 with an intcrior crosspicce, which is formed by an
approximatcly S-shaped profiling, the two original edges ending in each case in the area of
central crosspiece 531 and being welded there.

[0047]) Comparable with the arrangement according to Figure 6 is workpiece 54
according to Figure 7, there turther being overlapped regions in the area of the central

crosspiece 541 and the cross-sections of the individual chambcrs of this hollow wotkpiece
54 having a rectangular shape, which Icads to especially high stiffness and torsivnal strength,
[0048] It is clear in the examples according to Figures 4-7 that it can be advantageous
i1 nany cases of workpieces formed from a sheet-metal strip to weld especially the original
edges nfthe starting material in an overlapping or contact area so that corresponding to these
two onginal edges, two weld joints can also be advantageous. Additional workpiecc cross-

sections are also possible, however, in which cven three or more weld joints can make sense
so that still further dividing up of the welding energy of welding device 3 and distribution

to correspondingly more welding heads arc possible.

[0049] The proliling arrangement 1 with a profiling machine 2 including several
roller-type forming toonis & and with a welding device 3 positioned in its processing path
makes possible the application ot more than one weld joint to a workpiece 51, 32, 53, or 54

to be manufactured, the welding device having a single energy sourcc and this source being
connected with at least two welding heads 9 and 10 for producing both weld jomnts. The

cncrgy produced by welding device 3 is divided over the individual welding heads 9 and 10.

This is especially favorable 1 the case of 4 welding device 3 with a laser-beam source. The
laser beam can be split into several partial laser beams and guided to the individual laser-
beam welding heads. .,//

® " * %
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What 15 claimed is:
PO SOt iain N5.02.07

1. Profiling arrangement (1) comprising a peebilisg mminc (2) and a welding device /4
(3) located along a processing path for manufacturing a shaped workptece formed from A

sheer-metal strip (3), the profiling machine (2) includm’ g‘%ools (6) positioned one behind the As, 0201

other in a teed direction of the workpiece (5), the tools comprising at least two driven or
freely rotating forming rollers (8) positioned on parallel axes (7), the welding dcvice (3)
including a singlc cnergy source which is connected to at lcast two welding heads (9,10)

adapted to produce at Icast two weld jonts vn the wurkpicee (3).

2. Profiling arrangement according to Claim 1, wherein the welding heads (9,10) are
arranged in an operating position to act on spaced and/or directly opposing contact points

of the workpiece (5) in an area of a feed path.

3. Profiling arrangement accurding Lo Claimm 1, wherein 4t least one supporting roller

(11) is positioned in an area of each of the welding heads (9,10).

4. Profiling arrangement according to Claim 1, wherein the welding device (3)

includes a laser-beam source or a high-frequency generator and the energy delivered is
divided and can be fed to the individual wclding hecads (9,10).

5. Profiling arrangement according to Claim 1, wherein the welding device (3)

includes a laser-beam source and prisms and/or mirrors for splitting the laser heam into

partial laser beams and guiding the partial laser beams to the laser welding heads (9,10).

-12- (//
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6. Profiling arrangement according to claim 5, wherein interiupters are provided in
individual lascr-bcam paths for simultaneous or chronologically offset interruption of each

of the partial laser beamns (14) in producing stitched weld joints.

7. Profiling arrangement according to Claim 1, wherein the welding cncrgy can bc
adapted to different feeding rates of the workpicce (5) by supplying the welding heads (9,10)
with less welding energy during slow fceding, in an acceleration pliase, with more energy
during subscquent feeding at maximuin speed, and again with less energy during reduction
of the fecding speed duwn (0 stoppage and in the sense that the supply of welding energy

is adapted 10 be turned off or is furned off just betfore or upon coming to a stop.

8. Profiling arrangement according to Claim 1, wherein the profiliug machine
.. oAl L . L L Pl
exhibits smm.p:.nzrolls for s&nmma;matcnal attenuations in the workpicce in the area of the of

.

subscquent weld joint.

9. Profiling arrangement according to Claim 1, wherein the welding heads (9,10) are

movahle and adaptable to ditterent workpiece cross-sections and/or different positions of

the weld joints on various manufactured workpieces.
10. Profiling arrangcment according to Claiun 1, wherein the welding heads (9,10)
arc arranged on both sides of the shaped workpiece produced by the profiling machine (2)

and act in vpposing directions and face each other or are affset in the feeding direction or

with respect to height and/or are adjustahle in these different positions.
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11. Profiling arrangement according to Claim 1, wherein the welding heads (9,10)
are movable in a feed direction of the workpiece and can bc movcd back again after a

predetermined or adjustable distance, the speed of movement of the welding heads (9,10)

in the feed direction heing less than a feed speed of the workpiece.

12. Profiling arrangement according to Claim 11, wherein the welding heads (9,10)

arc altcrnately movable and active in the feed direction or simultaneously movable and

active in the feed direction.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents
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