METHOD AND DEVICE FOR PRODUCING WELDED CONNECTIONS The present invention relates
to a method and to a device for producing welded connections between steel bodies for use in the
production of DIN-conforming reinforced concrete components that are not predominantly subjected to
static loads. In order to improve the static properties bf concrete components in reinforced concrete
construction, steel bodies or steel rods that absorb tensile forces and thusly supplement the
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only one direction, but also flexible stay braces that connect the individual reinforcing steel rods to one
another and make it possible to roll up the finished uniaxial reinforcing steel rod mat. Since uniaxial
reinforcing steel rod mats can only absorb tensile forces in one direction, namely their transverse
direction, two uniaxial reinforcing steel rod mats that are turned relative to one another by 90e
therefore are required for enabling a reinforced concrete component to absorb tensile forces and

bending moments in every direction. Uniaxial reinforcing steel rod mats have widths up to 15 m and
mav contain reinforcina oteel rode of different diametere and lenathe Thev are delivvered to a




-3 One object of the present invention is therefore to disclose a welding method, in which the currently
required addition of material during the production of reinforcing steel rod mats is eliminated and the
manual interlacing of the individual steel rods at the construction site is no longer necessary. Another
object of the invention is to disclose a machine for pr@ducing welded reinforcing steel rod mats, the
mats of which can withstand loads that are not predominantly static without the addition of material.
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utilizes nietHarit0 stasrNpEnsHIs, thap acORirfREIMBLSIeEeE tQStAE teadsrrection of the
position is realized by turning the element or displacing it in the longitudinal direction thereof. Such a
position control may be required to ensure welding at the correct location. Depending on the design of
the welding electrodes and the product to be welded, such a step can be omitted, for example, if
welding always must take place on a rib or the like due to geometric circumstances or spatial
distribution. Although an optical measurement such as, for example, a light barrier can indeed be used
under the rough ambient conditions caused by metal dust and metal abrasion, dirt, moving masses

and the like, it is preferred, according to the invention, to use mechanical measuring methods,
nartictilarlvy meaciirina cenceore nr nrohec that 1itilize the non-circiilar croce cectinn of the elemente It i




The applicant has determined that, in the case of reinforcing steel rods, it is particularly advantageous
to carry out step b) in the area of more than 30% of the maximum height of the respective rib,
preferably more than 60%, most preferably in the area of more than 80%. Even at such small rib
heights, the protection of the rod core material by means of the rib material suffices for minimizing the
structural transformation at this location to such a degree that sufficient fatigue strength is provided
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also to purposefully weld reinforcing steel rods of different diameters to one another in a simpler
fashion. This last type of connection, however, can also be produced without welding control. The
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subsequently in the form of webs, curved partss b the like or already be present on
reinforcements of steel elements that have a miatgomte constructive design. These steel
elements with a more elaborate constructive desigiude all three-dimensional concrete
reinforcing structures that resemble, for examale|-beam or a T-beam or a double-T beam.
According to the invention, it is therefore notmimary importance to use round bar steel or
reinforcing steel rods, but rather to produce thgpective welding point in an area that has a
greater material thickness such that the struafitee respective core material is transformed as
little as possible. In the case of reinforcing kteels and therefore in the case of uniaxial and
biaxial welded mats made of reinforcing steel rdtls, ribs thereof may be considered for this
purpose. In the case of uniaxial mats, the weltitkg@s place between a rib and a stay brace that
does not necessarily have to feature an area wéatey material thickness. However, this is
negligible because the stay brace does not havéuantion within the statics of the subsequent
concrete component and may break after installattmmsequently, uniaxial as well as biaxial
reinforcing steel rod mats can be produced in aidito other reinforcement connections by
means of the method according to the inventiorth&invention, it is not important in which
order the welding device and the product to be aetlake positioned relative to one another, i.e.,



In this case, components with identical function are identified by the same reference numerals. In the
individual figures of the drawings: Fig. 1shows a top view of an embodiment of the machine for
producing a uniaxial reinforcing steel rod mat, Fig. 2shows a side view of an embodiment, Fig. 3shows
a side view of another embodiment of the machine -Rig. 4shows a drawing of a position control and
correction unit according to the invention, and Fig. 5a, brespectively show a drawing of a reinforcing
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steel rodg \;gnma%r]e%a&yyoﬁeggeact?g\?écmgWoehler curve fos emtording to DIN 1045-1, namely even at
175 N/mnf and 16 load cycles. Although the inventive welding arealedes large surfaces of
the reinforcing steel rod from the welding proceassl therefore makes an exact and precisely
controlled positioning of the reinforcing steel rddsirable, the advantages by far exceed the
disadvantages, particularly with respect to matests. In this way, the long-existing biased
opinion among experts with respect to the suitbof welded reinforcing steel rod mats for
components that are not predominantly subjectetiatioc loads is resolved. Reinforcing steel rod
mats produced in this fashion already act like radsording to DIN-1045-1 without any

additional material and therefore can be used simgty well.
According to the invention, the welded connecticaymonsist of a tack weld.

In an embodiment of the method, it is proposed thatosition control and, if applicable, a
correction of the position of the element(s) toNmded is carried out in or after step a), wherein
the position control utilizes mechanical or optic@nsors, in particular measuring sensors,
and/or the correction of the position is realizgdtirrning the element or displacing it in the
longitudinal direction thereof. Such a position tohmay be required to ensure welding at the
correct location. Depending on the design of théding electrodes and the product to be
welded, such a step can be omitted, for examplegifling always must take place on a rib or
the like due to geometric circumstances or spdisitibution. Although an optical measurement
such as, for example, a light barrier can indeedused under the rough ambient conditions
caused by metal dust and metal abrasion, dirt, ngowasses and the like, it is preferred,
according to the invention, to use mechanical nagunethods, particularly measuring sensors
or probes that utilize the non-circular cross sectf the elements. It is decisive that these
known methods operate with sufficient reliabilitydafor a sufficiently long period of time under
the rough conditions of mat production. A correctimf the position is primarily required with
respect to the position of the ribs relative to wWedding device and/or the other ribs and may,
according to the invention, be realized by means wftation of the rod and/or slight changes in
position along its longitudinal axis.



-7 transferred into the infeed area, particularly to the reinforcing steel rod inlet 7, would be located to
the right and/or to the left of the mat former 6. In this exemplary embodiment, the coils 20 to the right
and to the left of the mat former 6 carry reinforcing steel wire of identical or different diameter. This
figure clearly shows that a rod former 19, which is also-referred to as a straightening-cutting machine,
always feeds the wire of a coil 20 into the mat former 6 at the same location such that a coil 20 always
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assignedfi6reaéB&egment 21, namely on a stay brace storage drum 22 in the example shown. These
drums are arranged individually and easily accessible such that an exchange can be realized without
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the segment 21 is preferably driven by a common drive for all segments 21 via a shaft or the like. A
pedestal in the bottom area of the segment 21, to which it is fastened and which connects all _
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storage positions 10. According to the invention, this first intermediate storage 9 is 8 supplied by the
mat former on both sides in this embodiment, wherein each of the two rod formers 19 is in this
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storage Wagacisaficialiguaitiahte®r in which prefabricated reinforcing steel rods are fed in. In the first
two instances, there would respectively exist 12 or 6 storage positions 10. A stored reinforcing steel
rod 2 is released by pivoting the reinforcing steel rod holder 24 that holds it such that the reinforcing
steel rod@ﬁk@@lﬁﬁti\’r@pw’sﬁ%ﬁ%?ﬁ&& ﬁ??e@?é’r‘ﬁﬁn@ tﬂ?@!@@fh@éﬁﬁ@lﬂ%t%ﬁh@@%@&lﬁf@@ﬁ%ﬁ
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a chain conve or 26 with raghiﬂements T ec ain conveyor 26 feeds the transversely positi
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27. After conne trn ther mforcrng steel rod 2 and the stay brace 4, the uniaxial reinforcing steel rod
mat bernb TS 95%9? éei‘ﬁto a delivery area 28, where it is wound up into a roll. The first
intermediate reinforcing steel rod storage 9 is advantageously supplemented with a second
intermedpde datatproing siesd dnd etesagerSrimtherde varbegaitrorcoryayperbdhat rligady
intermediately stores the transversely positioned reinforcing steel rods 2 prior to processing and
simultaneously transports them into the fastening area. The machine can be easily accessed due to
the segment-like design. Fig. 3 shows a side view of another embodiment of the machine, in which the
reinforcing steel rods are not intermediately stored and the transverse positioning device 11 is formed
by a displaceable belt overarched by a u-shaped position protection 31 that simultaneously serves as

ejector. In this embodiment, the transversely positioned reinforcing steel rod 2 is also fed to a welding
AdAavice 1 and connectaed to a <tav hrace at ite rihe Eina A4 finallvy chowe a drawina of a no<ition control




rod 2 about its longitudinal axis by at least 360. For this purpose, a control is provided that also
controls the drive unit such that the reinforcing steel rod 2 comes to rest in the correct position for the
welding electrode arranged offset relative to the position control unit 8. Such a mechanical probe is
particularly reliable under the rough ambient conditiolis of mat production because it is not susceptible
to soiling and at the same time provides sufficient accuracy. It goes without saying that other sensors
such as, for example, light barriers, lasers, video monitoring or automatic image recognition can also
be used. The unit of the inventive machine, by means of which the reinforcing steel rod 2 can be
repositioHt @ BRNEFRBF6HYitGiIARY ey S mREMRR ARV ESER AT iHeSoR P J3B<L B3, 928 gnd/or in
respectiviey ShE2 60NaauRPBf dhneidisctisy s ext|thededbeuvtbeiaftreddekped soly Wewrpodbsed 08
section. fhese figuiediclapdéeiRwiRedppiatoibatiahate sPatechepRat BPIMRNS RS A0
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safely camgiisg out the method is available in any case, is marked in the figure. It is important that the
invention securely positions the reinforcing steel rods 2 and the welding device 1 relative to one

another such that welding can be carried out in the area of the ribs 3,.preferably in the area of the.
areatest IbSNGT, AhoqmeR R R b B ARGy R b A Eho W
rod 3Rib&&RENE/AER the drawings, wherein further advardeg details can be gathered from the figures
of the drawings.
In this case, components with identical functioa igientified by the same reference numerals.

In the individual figures of the drawings:

Fig. 1 shows a top view of an embodiment of thechmree for producing a
uniaxial reinforcing steel rod mat,

Fig. 2 shows a side view of an embodiment,
Fig. 3 shows a side view of another embodimetih@®fmachine,
Fig. 4 shows a drawing of a position control andection unit according to the

invention, and
Fig. 5a, b respectively show a drawing of a reicifog steel rod.

Figure 1 shows a top view of an inventive machmreproducing uniaxial reinforcing steel rod
mats. This machine has a total length of approxetgaB0 meters, 15 meters of which are
allotted to the mat former 6. Storage magazines Beiinforcing steel rods 2 are illustrated to the
left and to the right of the mat former 6, whersa@id storage magazines are in this case realized
in the form of rod formers 19 that unwind, stragyhtand cut to size wires of different diameters
that are wound onto coils 20. According to the mti@n, the coils 20 carry wire with a diameter
up to 20 mm. Due to the mechanical deformationhef wires during the rod formation, their
suitability for the method according to the inventimay diminish. In this case, a storage
magazine 5 in the form of a rod magazine, in wipobfabricated reinforcing steel rods 2 are
stored and from which the prefabricated reinforcs#tgel rods are manually or mechanically



5Reinforcing steel rod storage magazine 6Mat former 7Reinforcing steel rod inlet 8Position control and
correction device 9First intermediate reinforcing steel rod storage 10Storage position 11Transverse
positioning device 12Reinforcing steel rod holder 13Second intermediate reinforcing steel rod storage
14Transport path -7-

transferred into the infeed area, particularlyre teinforcing steel rod inlet 7, would be located
to the right and/or to the left of the mat formed6this exemplary embodiment, the coils 20 to
the right and to the left of the mat former 6 caminforcing steel wire of identical or different
diameter. This figure clearly shows that a rod ferni9, which is also referred to as a
straightening-cutting machine, always feeds theewif a coil 20 into the mat former 6 at the
same location such that a coil 20 always suppliesand the same storage position 10 of a first
intermediate reinforcing steel rod storage 9 veaghme reinforcing steel rod inlet 7. According
to the invention, it would also be possible to imalembodiments, in which only one
straightening-cutting machine 19 is provided, orbediments, in which two straightening-
cutting machines 19 are provided that are desidoeeéither supplying their own or common
storage positions 10. In the latter instance, #aes storage position 10 can be supplied with
different reinforcing steel rod diameters while thenber of storage positions 10 doubles in the
first instance such that the production speed dseased. According to the invention, each rod
former 19 in the form of a straightening-cuttingpapatus is provided with two motors such that
two reinforcing steel rods 2 per rod former 19 banfed simultaneously into the mat former 6.
The mat former 6 is composed of individual segme2its wherein the segments 21 are
connected to one another by means of componemissasibed further below. Fig. 1 also shows
that a stay brace 4 is assigned to each segmenafiiely on a stay brace storage drum 22 in the
example shown. These drums are arranged individwaild easily accessible such that an
exchange can be realized without extended machmedstill. The exemplary embodiment
shown therefore refers exclusively to a machine giarducing uniaxial reinforcing steel rod
mats.

Fig. 2 shows a section along the line A-A in Figparticularly a cross section of a segment 21.
The outline of a rod former 19 realized in the foofa straightening-cutting machine is also
shown. According to the invention, a segment 2fbised by a supporting arm 23 that carries
the other assemblies. Although this is not illustlain the figures, the segment 21 is preferably
driven by a common drive for all segments 21 vehaft or the like. A pedestal in the bottom
area of the segment 21, to which it is fastened \ahth connects all segments 21 to one
another, is also not illustrated. A prefabricatethfiorcing steel rod 2 or a reinforcing steel rod
fabricated by means of the rod former 19 is magudell into each of the six storage positions 10
shown, wherein a storage position 10 is formedheydivotable reinforcing steel rod holders 24
of all segments 21 that lie on a common, straigimnecting line. The reinforcing steel rods 2
required for forming the uniaxial reinforcing steetl mat therefore are placed into six storage
positions 10 that are horizontally and verticaliysed apart from one another and stored therein
for processing. The first intermediate reinforcistgel rod storage 9 accordingly is formed by
these six storage positions 10. According to theerition, this first intermediate storage 9 is



15Displaceable stop 16Displaceable stop 17Roll 18Drive unit 19Rod former 20Coil 21Segment 22Stay
brace storage drum 23Supporting arm 24Reinforcing steel rod holder
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supplied by the mat former on both sides in thidoedment, wherein each of the two rod
formers 19 is in this embodiment supplied by c@ilssuch that it does not transport reinforcing
steel rods 2 of same diameter into the same stguag#ion 10. This has the advantage that
consecutive reinforcing steel rods 2 of the sanaendier can be processed more quickly in the
reinforcing steel rod mat. The drawings do not slembodiments of the invention, in which
each of the two rod formers 19 supplies its assiggierage positions 10 or in which only one
rod former 19 is available or in which only oneratge magazine 5 is available or in which
prefabricated reinforcing steel rods are fed inthia first two instances, there would respectively
exist 12 or 6 storage positions 10. A stored reoifg steel rod 2 is released by pivoting the
reinforcing steel rod holder 24 that holds it sticht the reinforcing steel rod strikes an impact
sheet metal 25 extending through the entire mamdoré and slides down on said impact sheet
metal until it reaches a stop 15. After being reéehby the displaceable stop 15, the reinforcing
steel rod 2 drops onto a transverse positioningcdel/l, from which it is transferred to a chain
conveyor 26 with drag elements. The chain conve3@rfeeds the transversely positioned
reinforcing steel rod 2 to a welding machine 1 tt@tnects it to the stay brace 4. According to
the invention, the stay brace 4 extends in theobotirea of the supporting arm 23 and is
removed from the stay brace storage drum 22 anplisdpto the welding device 1 by means of a
friction roller drive 27. After connecting the réomcing steel rod 2 and the stay brace 4, the
uniaxial reinforcing steel rod mat being formedrensferred into a delivery area 28, where it is
wound up into a roll. The first intermediate reirdimg steel rod storage 9 is advantageously
supplemented with a second intermediate reinforsiagl rod storage 13 in the form of the chain
conveyor 26 that already intermediately storestthesversely positioned reinforcing steel rods
2 prior to processing and simultaneously transpibigsn into the fastening area. The machine
can be easily accessed due to the segment-likgrdesi

Fig. 3 shows a side view of another embodimentefrhachine, in which the reinforcing steel

rods are not intermediately stored and the trassveositioning device 11 is formed by a

displaceable belt overarched by a u-shaped pogitiotection 31 that simultaneously serves as
ejector. In this embodiment, the transversely paséd reinforcing steel rod 2 is also fed to a
welding device 1 and connected to a stay brads abs.

Fig. 4 finally shows a drawing of a position cohtemd correction unit 8 according to the
invention. A reinforcing steel rod 2 is fed in been two rolls 17. A drive unit 18 can be
displaced onto the reinforcing steel rod 2 verljcdrom the top and horizontally and
functionally engages therewith such that it rotaieshis case, the drive unit features a hydraulic
cylinder 29, the stroke length of which can bekeat The area with the largest diameter caused
by the rib-related “egg-shaped” cross section caddtermined by rotating the reinforcing steel



25Impact sheet metal 26Chain conveyor 27Friction roller drive 28Delivery area 29Hydraulic cylinder
for position determination 30Longitudinal rib 31Position protection -11- CLAIMS

-9-

rod 2 about its longitudinal axis by at least 36@%: this purpose, a control is provided that also
controls the drive unit such that the reinforcitge$ rod 2 comes to rest in the correct position
for the welding electrode arranged offset relattee the position control unit 8. Such a
mechanical probe is particularly reliable under iiegh ambient conditions of mat production
because it is not susceptible to soiling and atstme time provides sufficient accuracy. It goes
without saying that other sensors such as, for @l@night barriers, lasers, video monitoring or
automatic image recognition can also be used. Titeofi the inventive machine, by means of
which the reinforcing steel rod 2 can be reposdtbalong its longitudinal axis, is not illustrated.

For clarification purposes, Figs. 5a, b respecyigtiow a drawing of a reinforcing steel rod in
the form of longitudinal top view and a cross sattiThese figures clearly show the lunulate
ribs 3 that are spaced apart from one another aadged obliquely to the transverse axis. Fig.
5b respectively shows a longitudinal rib 30 betwdenfacing ends of the ribs 3 of a rod side. A
welding area S of the rib 3, in which sufficiertt material for safely carrying out the method is
available in any case, is marked in the figure.

It is important that the invention securely posigahe reinforcing steel rods 2 and the welding
device 1 relative to one another such that weldiag be carried out in the area of the ribs 3,
preferably in the area of the greatest rib height H



1.A method for producing welded connections between steel bodies for use in the production of
DIN-conforming reinforced concrete components that are not predominantly subjected to static loads,
characterized in that the method comprises the steps of: a) positioning at least one welding device (1)
and at least two identical or different elements of thelgroup formed by: ribbed reinforcing steel rods (2),
stay braces (4), steel rods or steel elements with areas of increased diameter in comparison with their

respective core diameter relative to ﬂgq-@gtﬁ Eh‘ﬁﬂ@&%bﬁ/@ﬁﬂ‘ﬁ%ts (2) in the area of at least one
of their ribs (3) or in the area of their‘rntrefasvogﬁam?rerm—wmparrsvn' ' i with their core diameter, and c)
repeating steps a) to b) until the desired number of welded connections has been produced. 2.The
method dccordiigeidiGtpdeviceharacterized in that step b) is carried out in the area of more than 30%

of the m@imunﬁ@}gm&ﬁaﬂ&égp@&tive rib (3), preferably more than 60%, most preferably in the area

of more than 80%
3 Rib

4 Stay brace

5 Reinforcing steel rod storage magazine

6 Mat former

7 Reinforcing steel rod inlet

8 Position control and correction device

9 First intermediate reinforcing steel rod storage
10 Storage position

11 Transverse positioning device

12 Reinforcing steel rod holder

13 Second intermediate reinforcing steel rod s@rag
14 Transport path

15 Displaceable stop

16 Displaceable stop

17 Roll

18 Drive unit

19 Rod former

20 Coil

21 Segment

22 Stay brace storage drum

23 Supporting arm

24 Reinforcing steel rod holder

25 Impact sheet metal

26 Chain conveyor

27 Friction roller drive

28 Delivery area

29 Hydraulic cylinder for position determination
30 Longitudinal rib

31 Position protection



3.The method according to Claim 1 or 2, characterized in that a position control and, if applicable, a
correction of the position of the element(s) to be welded is carried out in or after step a), wherein the
position control utilizes mechanical or optical sensors, in particular measuring sensors, and/or the
correction of the position is realized by turning the efgiment or displacing it in the longitudinal direction
thereof. 4.The method according to Claim 1, 2 or 3, characterized in that a step d) of controlling the
welding seams is carried out. 5.The method acchEiR one of the preceding claims, characterized in
that step b) is carried out under welding control, parrrg'c\r}&r ly by controlling the energy input. 6.The
method according to one of Claims 1 to 5, characterized in that the welding parameter control controls
the weldihg devicenii)hodstioh pracycithat wetded|exhienbutielinin hedieds atecbrbibtidsinfardesefarmthe

undisturbed aregs,qidhig eiBforeiNg-srRoMfHg keinforced concrete components that are not
predominantly subjected to static loads, characterized in that the method comprises the
steps of:

a) positioning at least one welding device (1) and at least two identical or different
elements of the group formed by: ribbed reinforcing steel rods (2), stay braces (4),
stedl rods or steel elements with areas of increased diameter in comparison with
their respective core diameter relative to one another,

b) welding the elements (2) in the area of at least one of their ribs (3) or in the area of
their increased diameter in comparison with their core diameter, and

C) repeating steps a) to b) until the desired number of welded connections has been
produced.

2. The method according to Claim 1, characterized in that step b) is carried out in the area
of more than 30% of the maximum height of the respective rib (3), preferably more than
60%, most preferably in the area of more than 80%

3. The method according to Claim 1 or 2, characterized in that a position control and, if
applicable, a correction of the position of the element(s) to be welded is carried out in or
after step a), wherein the position control utilizes mechanical or optical sensors, in
particular measuring sensors, and/or the correction of the position is realized by turning
the element or displacing it in the longitudinal direction thereof.

4. The method according to Claim 1, 2 or 3, characterized in that a step d) of controlling
the welding seamsis carried out.

5. The method according to one of the preceding claims, characterized in that step b) is
carried out under welding control, particularly by controlling the energy inpui.

6. The method according to one of Claims 1 to 5, characterized in that the welding
parameter control controls the welding device (1) in such away that pre-selected welding
points are omitted in order form undisturbed areas of the reinforcing steel rod mat.



- 12 - 7. A machine for producing welded reinforcing steel rod mats for use in the production of
DIN-conforming reinforced concrete components that are not predominantly subjected to static loads.,
featuring at least one welding device (1) and at least one steel rod feed, characterized in that the
welding device (1) is realized such that it interconnetgs-two or more identical or different elements of
the group: ribbed reinforcing steel rods (2), stay braces (4) and steel rods with areas of increased
diameter in comparison with their respective core diameter. 8. The machine according to Claim 7,
characterized in that it features a position control and correction device (10) for the element(s) that
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element and preferabtlxl or va&ianrﬁe%heir length relative to the element. 11. The machine according to

one of Claims f%pfﬁ, CRSPRGEEAZ60 1N that it features a welding parameter control. 12. A welded

reinforcing steel rod mat to be used in reinforced concrete components and reinforced concrete
structures. that areenekphaoaitRdithy sulfratedtockiatiecteddsed dhatlagtarizec ied bapdsfeatucestrol

reinforcing stee if’]s.'th' 'rél]t%' )a e qN;Q HEF infarcing
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thereof, wherein the position control and correction device (10) features a mechanical

measuring sensor.

9. The machine according to Claim 7 or 8, characterized in that it furthermore features. a
reinforcing steel rod storage magazine (5) and a reinforcing stedl rod inlet (7) arranged
between the reinforcing stedl rod storage magazine (5) and the mat former (6).

10.  The machine (1) according to Claim 7, 8 or 9, characterized in that the position control
and correction device (10) features rolls (17) that accommodate an element, particularly a
reinforcing steel rod (2), between one another, as well as drive units (18) that are
designed for functionally acting upon the element and preferably for varying their length
relative to the element.

11.  The machine according to one of Claims 7 to 10, characterized in that it features a
welding parameter control.

12. A welded reinforcing steel rod mat to be used in reinforced concrete components and
reinforced concrete structures that are not predominantly subjected to static loads,
characterized in that it features reinforcing steel rods (2) that in the area of at least part
of their ribs (3) are welded to other reinforcing steel rods (2) in the area of at least part of
their ribs (3) or to stay braces (4).



