
(12) STANDARD PATENT (11) Application No. AU 2008267584 B2
(19) AUSTRALIAN PATENT OFFICE

(54) Title
Method and device for connecting thick-walled metal workpieces by welding

(51) International Patent Classification(s)
B23K 26/14 (2006.01) B23K 26/30 (2006.01)
B23K 26/26 (2006.01)

(21) Application No: 2008267584 (22) Date of Filing: 2008.06.26

(87) WIPO No: W009/000259

(30) Priority Data

(31) Number (32) Date (33) Country
10 2007 030 050.8 2007.06.26 DE
10 2008 029 724.0 2008.06.24 DE

(43) Publication Date: 2008.12.31
(44) Accepted Journal Date: 2013.09.12

(71) Applicant(s)
V & M Deutschland GmbH

(72) Inventor(s)
Liedtke, Markus;Keitel, Steffen;Caesar, Christian;Scheller, Wolfgang;Neubert, Jan

(74) Agent / Attorney
Griffith Hack, GPO Box 1285, Melbourne, VIC, 3001

(56) Related Art
EP 1160046 
WO 2005/056230



(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES 
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fur geistiges Eigentum
Internationales Biiro

(43) Internationales Veroffentlichungsdatum 
31. Dezember 2008 (31.12.2008) PCT (10) Internationale Veroffentlichungsnummer

WO 2009/000259 Al
(51) Internationale Patentklassifikation:

B23K 26/14 (2006.01) B23K 26/30 (2006.01)
B23K 26/26 (2006.01)

(21) Internationales Aktenzeichen: PCT/DE2008/001063

(22) Internationales Anmeldedatum:
26. Juni 2008 (26.06.2008)

(25) Einreichungssprache: Deutsch

(26) Veroffentlichungssprache: Deutsch

(30) Angaben zur Prioritat:
10 2007 030 050.8 26. Juni 2007 (26.06.2007) DE
10 2008 029 724.0 24. Juni 2008 (24.06.2008) DE

(71) Anmelder (fur alle Bestimmungsstaaten mitAusnahme von 
US)·. V & M DEUTSCHLAND GMBH [DE/DE]; Rather 
Kreuzweg 106, 40472 Diisseldorf (DE).

(72) Erfinder; und
(75) Erfinder/Anmelder (nur fur US): KEITEL, Steffen 

[DE/DE]; Hoher Weg 14, 06120 Halle (DE). NEU- 
BERT, Jan [DE/DE]; Mozartstrasse 1, 06114 Halle

(DE). SCHELLER, Wolfgang [DE/DE]; Morterfeld 60, 
47918 Tonisvorst (DE). LIEDTKE, Markus [DE/DE]; 
Brambauerstrasse 235, 45731 Waltrop (DE). CAESAR, 
Christian [DE/DE]; Friedenstrasse 7a, 46244 Bottrop 
(DE).

(74) Anwalt: MEISSNER, Peter; Meissner & Meissner, Ho- 
henzollerndamm 89, 14199 Berlin (DE).

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fur 
jede verfiigbare nationale Schutzrechtsart): AE, AG, AL, 
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, 
CA, CH, CN, CO, CR, CU, CZ, DK, DM, DO, DZ, EC, EE, 
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, 
IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, 
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, 
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, 
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, 
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fur 
jede verfugbare regionale Schutzrechtsart): ARIPO (BW,

[Fortsetzung auf der nachsten Seite]

w
o 

20
09

/0
00

25
9 a

i III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
IM

(54) Title: METHOD AND DEVICE FOR CONNECTING THICK-WALLED METAL WORKPIECES BY WELDING

(54) Bezeichnung: VERFAHREN UND VORRICHTUNG ZUM VERBINDEN DICKWANDIGER METALLISCHER WERK- 
STOCKE MITTELS SCHWEISSEN
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Figur 1

(57) Abstract: The invention relates to a method for connecting thick-walled metal workpieces by welding. In order to create 
the weld joint, the cross-sections are provided with a maximum of three weld regions according to wall thickness, the welding 
being carried out by a combined use of welding methods: the first weld region (root) is welded by means of laser beam welding or 
hybrid laser-arc welding, the second weld region is welded by means of hybrid laser-arc welding, and the third weld region required 
occasionally depending on the thickness of the sheet metal is welded by means of hybrid laser-arc welding or simply arc welding. 
The invention also relates to a seam preparation corresponding to the respective welding method used.

[Fortsetzung auf der nachsten Seite]
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GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, 
ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, RU, 
TJ, TM), europaisches (AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
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Veroffentiicht:
— mit internationalem Recherchenbericht
— vor Ablauf der fiir Anderungen der Anspriiche geltenden 

Frist; Veroffentlichung wird wiederholt, falls Anderungen 
eintreffen

(57) Zusammenfassung: Die Erfindung betrifft ein Verfahren zum Verbinden dickwandiger metallischer Werkstiicke mittels 
SchweiBen. Dabei werden zur Herstellung der SchweiBverbindung die Querschnitte wanddickenabhangig mit hochstens drei 
SchweiBbereichen versehen, wobei die SchweiBung aus einer kombinierten Anwendung der SchweiBverfahren besteht, und 
zwar wird der erste SchweiBbereich (Wurzel) mittels LaserstrahlschweiBen oder Laser-Lichtbogen-HybridschweiBen, der 
zweite SchweiBbereich mittels Laser-Lichtbogen-HybridschweiBen und der blechdickenabhangig fallweise erforderliche dritte 
SchweiBbereich mittels Laser-Lichtbogen-HybridschweiBen oder alleinigem LichbogenschweiBen verschweiBt. Zur Erfindung 
gehort auch eine auf das jeweils angewandte SchweiBverfahren abgestimmte Nahtvorbereitung.
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METHOD AND DEVICE FOR CONNECTING THICK-WALLED METAL 

WORKPIECES BY WELDING

Description

The invention relates to a method for connecting thick-walled metal workpieces by 

welding, in particular of pipes of steel, according to the preamble of patent claim 1, as 

well as to a device for carrying out the method according to patent claim 14.

In addition to the connection of pipes, the welding method according to the invention 

is equally applicable for example for connecting thick-walled metal sheets or hollow 

sections of varying thicknesses and cross sections or for connecting penetrations of 

pipes of hollow sections.

In particular, the invention relates to pipes with wall thicknesses of more than 8 mm 

or 15 mm, which are connected to one another by different welding methods, such 

as, for example, laser beam welding and arc welding, to form e.g. pipelines.

Laser beam welding of pipes is generally known and efforts are continuously spent to 

significantly reduce the seam cross section in comparison to conventional welding 

methods, such as manual arc welding or metal inert gas welding (MIG), and the 

welding times through application of higher welding rates to thereby improve 

economic efficiency.

There was, however, a drawback that the seam preparations and tolerances, 

required for laser beam welding, could not be reconciled with the constraints during 

implementation of pipe strings for laying pipelines.

It is also known that laser beam welding can be used to realize good welding results 

in varying positions without the need for complex parameter adjustments because the
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welded seams are characterized in this welding method by a large ratio of depth to 

width of the seam. This could not be exploited heretofore, however, as a result of the 

tolerance requirements during production of pipelines.

A laser beam welding method for making connections of thick-walled pipes is known, 

e.g., from DE 199 50 437 C2 which describes a method in which the pipe ends to be 

joined are provided with two weld regions. In the first weld region, the ends are butt- 

joined, the second weld region which follows is configured in the shape of a V. The 

butting ends are joined to one another by laser beam welding, while at least one 

auxiliary workpiece is inserted in the second V-shaped zone and connected to the 

opposing sides of the butted workpiece ends by respective welding seams. The 

partially butting regions of the workpiece ends are joined with a further welding seam.

A drawback of this method is the need for an additional workpiece which has to be 

conformed to the respective notch configuration. As a result, manufacturing time is 

increased and thus the production costs of the pipe connection.

Furthermore, it is known from WO 2005/056230 A1 to employ orbital welding of pipes 

to form pipelines, involving a selective combination of laser beam welding with a 

metal inert gas (MIG) welding process to provide a hybrid laser MIG welding process. 

In such a hybrid welding process, the laser beam and the arc of the MIG welding 

process act upon the welding spot at the same time.

The manner as to how these welding methods are used with respect to the high 

demands on quality and efficiency of the welded connections of pipe strings for laying 

pipes and which seam preparations are hereby necessary is not described.

It is generally known to use one or more welding heads simultaneously or offset in 

time, when welding thick-walled workpieces. In order to fill the entire seam cross

2
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section, several layers are welded. Moreover, it is necessary to match during welding 

in some cases the welding parameters to the respective welding position.

In view of the size of melt baths during MIG welding, the welding parameters must be 

adjusted in dependence on the welding positions. In some cases, the welding torch 

has to undergo oscillating movements. As the seam root and the first weld layer must 

meet especially high quality demands, these seam regions are frequently realized by 

means of manual arc welding or tungsten inert gas welding (TIG). These welding 

methods are disadvantageous because of the very small welding rate.

In view of the described tolerance demands of a connection of thick-walled pipes by 

laser welding and as a consequence of the still unresolved problem to realize with 

technically viable and efficient laser power a qualitatively reliable and efficient weld 

joint with a minimal number of welded regions and weld layers, the welding of 

thick-walled workpieces, like e.g. of pipes, by laser or hybrid laser methods has not 

gained any relevance to date.

The application of laser beam welding has been further shown to be economically 

disadvantageous because about 15-20% of the introduced laser power can no longer 

be made available for the actual welding process as a result of the transmission of 

laser beams through the joined gap.

A further important factor for establishment of innovative processes, such as laser 

beam welding in the area of the pipe installation is the quality and stability of the root 

formation of the welded seam. As of yet, the known laser welding processes could 

not meet these demands.

The formation of the root significantly impacts the mechanical and technological 

properties, in particular the fatigue and vibration strengths of the weld joint. The

3
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objective is hereby the realization of a root which is as notch-free as possible and has 

slight seam elevation and even configuration.

The present invention relates to a method for connecting thick-walled metal 

workpieces of a wall thickness of >8 mm, comprising the steps of:

providing a weld joint in an area of confronting cross sections of workpieces to 

be joined, wherein the weld joint has a maximum of three weld regions;

preparing a first one of the weld regions, representing a root of the weld joint, 

in the area of the confronting cross sections with a seam in the form of an h joint with 

a maximum gap of 3 mm;

preparing a second one of the weld regions in the area of the confronting 

cross sections with a seam in the form of V or tulip-shaped configuration; 

welding the first one of the weld regions by laser beam welding or hybrid laser arc 

welding;

welding the second one of the weld regions of the weld joint by arc welding 

only; and

welding a third one of the weld regions by hybrid laser arc welding, 

wherein the third weld region has a V shaped configuration and is defined by an 

angle which is smaller than an angle of the V shaped seam of the second weld 

region, and wherein application of the hybrid laser arc welding involves a power 

proportion of the laser of at least 10% of a momentary welding power.

The seam preparation suited to the respectively applied welding method is executed 

in such a way that there is provided an I joint with a maximum gap of 3 mm for the 

first weld region, a V or tulip-shaped seam preparation for the second weld region, 

and for the third weld region a V or tulip-shaped seam preparation at a reduced angle

4
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compared to the V-shaped seam preparation of the second weld region when a V- 

shaped seam preparation is involved. When hybrid laser arc welding is employed, the 

proportion of the laser is at least 10% of the momentary welding power.

After extensive testing, the method according to the invention enables for the first 

time to exploit the benefits of laser beam welding for the implementation of pipe 

connection and to realize a reliable pipe connection with a minimal number of weld 

regions and weld layers and with technically viable and efficient laser power.

The seam preparation is optimized with respect to the demands of the laser welding 

or hybrid laser arc welding in such a way that the economic advantages of these 

methods are exploited for attaining optimal welding results.

As an important step for establishing innovative welding processes, like laser beam 

welding or hybrid laser arc welding, for example in the field of pipe installation, it has 

also been attained through optimization of the welding gap geometry with respect to 

the demands of laser beam welding or hybrid laser arc welding that the quality and 

stability of the root formation is so optimized that highest demands are met while 

utilizing at the same time the high power potential of the laser welding process.

Optionally, it may be advantageous to move the laser beam in an oscillating manner 

during welding in order to assist the even formation of the root.

It is also possible to attain an optimized welding process that meets the demands by 

varying the laser power during the welding process. Furthermore, the method 

according to the invention affords the advantageous option for process optimization 

by varying the focus of the laser beam and the position of the laser beam in relation 

to the butt surfaces to be welded in the weld regions.

5
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The seam preparation variants are hereby characterized by properties which take 

into account the typical properties of pure laser beam welding as well as the linkage 

between laser beam and arc in the further layer buildup.

As a result, the need for producing regions of required mechanical and thermal 

characteristics is minimized and the complexity of this processing step is 

correspondingly reduced. The resultant welding gap geometry can be designated as 

tight gap that best conforms to a laser beam.

The welding gap geometry of the method according to the invention is especially 

characterized by enabling a connection of a significant region of the welding seam 

cross section solely through the direct action of the laser beam in the welding 

process zone, when connecting thick-walled workpieces.

As a result, the specific benefits of the laser welding process, like high welding rate, 

deep welding effect, and slight heat impact, can be exploited in an optimum manner. 

For example, welding rates of above 0,5 m/min can be attained in dependence on 

the thickness of the metal sheet.

These advantages are realized in accordance with the invention by the combination 

of various welding methods with a seam preparation which is suited to the 

respectively applied welding method and meets quality requirements.

Used for the first weld region of the root position in a gap-dependent manner is 

initially laser beam welding or hybrid laser arc welding, with the hybrid laser arc 

welding involving preferably the metal inert gas welding (MIG) in addition to laser 

welding. A butt joint with a maximum of gaps of 3 mm, advantageously < 1.5 mm, 

has been shown as beneficial for the seam preparation.

6
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A metallurgically beneficial effect of the weld joint that meets mechanical demands is 

realized when the welding rate of the weld layer(s) following the root position is so 

adjusted that a tempering effect of the preceding weld layer(s) is realized.

The weld joint is produced with only two weld regions and with one weld layer, 

respectively, when the wall thicknesses range between 8 and 15 mm. In order to 

establish a complete connection of the cross section with high welding rate, the seam 

preparation for the second weld region is V-shaped with an opening angle of maximal 

70°, or tulip-shaped, with the welding executed advantageously as hybrid laser MIG 

welding. Optionally, it may be advantageous to use as an alternative TIG or plasma 

welding instead of the partial MIG welding process.

The weld joint is advantageously made with three weld regions, when the wall 

thicknesses are above 15 mm, with the seam preparation being the same for the first 

and second weld regions as in the case of smaller wall thicknesses, and hybrid laser 

MIG welding is also utilized.

The third weld region has also a tulip-shaped or V-shaped seam preparation. The 

opening angle of the V seam is smaller for this weld region than the opening angle of 

the V seam of the second weld region. The opening angle is hereby advantageously 

maximal 60° or maximal 30° (flank angle) at each seam flank. It is, however, also 

feasible to provide the seam flanks with different flank angles so as to establish an 

asymmetric opening of the V seam.

This weld region is welded advantageously by means of hybrid laser MIG welding or 

MIG welding alone with one weld layer or several weld layers. It may further be of 

advantage to oscillate the welding head or the welding heads during welding in order 

to ensure a reliable and flawless seam flank penetration.

7
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It has been shown as especially beneficial for process configuration, like e.g. the 

beam guidance, when using fiber-guided laser irradiation.

Suiting the laser power has been proven especially advantageous, when welding the 

filling and final layers.

A known effect in particular when hybrid laser MIG welding is involved resides in the 

stabilizing effect which the laser beam is able to exert upon the arc. As a 

consequence of the combination of the laser beam with the arc process, various 

parameter combinations can be applied with which no stable process can be attained 

when using a conventional MIF welding alone. This effect can be utilized for all weld 

regions with a parameter optimization that results in efficiency and weld seam quality.

The filling and final layers can thus be carried out by means of hybrid laser MIG 

welding, with a laser power of at least 10% of the total process power being used for 

stabilization of the arc.

A further positive effect with respect to the prevention of flaws in the weld seam can 

be realized by manipulating the laser beam.

An essential advantage of the laser beam in combination with a MIG arc resides in 

the laser beam energy supplied in a targeted manner to the melt bath or welding 

process.

As a consequence, there is the possibility to avoid weld seam flaws, e.g. lack of 

fusion, as a result of poor temperature distribution. This may be of relevance in 

particular when filling layers are realized in connection with respectively unfavorable 

seam flank angles.

8
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As a result of the variation in time and location of the laser power within the hybrid 

laser MIG welding processes, the process reliability and productivity can thus be 

enhanced.

In particular when filling layers are produced, the manipulation of the laser beam may 

realize a spatial and chronological variation of the laser beam power supplied to the 

process so that the presence of weld seam flaws, e.g. of lack of fusion in the seam 

flank region, can be reduced.

A further positive effect in connection with hybrid laser arc welding relates to 

minimization of flaws and is realized when the proportion of the laser power 

introduced into the weld joint in relation to the introduced total power is greater in the 

first weld region than in the second and/or third weld region.

Prior to welding, the pipes are normally positioned and clamped with a self-centering 

device to establish a defined welding position and thus a reproducible qualitatively 

reliable weld joint.

When the conventional root-side securement of the weld bath with a bath support 

device in the form of a copper shoe, as used for example in known MIG welding, is 

utilized, the root is formed via a recess in the shoe by direct contact with the melt 

bath.

The copper shoe is, however, unsuitable for formation of the root formed by laser 

welding because as a result of a transmission of the laser irradiation of about 15-20% 

of the introduced laser power through the joint gap, copper would melt on, as the root 

contacts the copper shoe, which is metallurgically unfavorable.

In accordance with the invention, the copper shoe is therefore modified in such a way 

that the formation of the root is established without contact so that no copper is

9
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received in the melt. The recess of the copper shoe is hereby configured in such a 

way as to reflect the transmitted laser irradiation from the recess back to the root to 

be formed and thereby melt the root and the adjacent workpiece regions so as to 

realize an even notch-free root contour.

It may also be of advantage to use process gas for flushing the recess of the copper 

shoe during welding. Process gases may have inert, active and/or reducing 

properties so that the heat transfer can be positively affected and thereby assist in 

the even formation of the root. The copper shoe may hereby be equipped without 

active cooling or with cooling, preferably with water.

The laser irradiation reflected by the copper shoe thus leads to an increase in 

performance of the welding process in addition to a qualitative improvement of the 

seam root.

Providing the recess with a surface to highly reflect the laser irradiation, e.g. through 

polishing the surface or respective coating application, has proven to be especially 

beneficial.

Further features, advantages, and details of the invention are described in the 

following description of the illustrated figures.

It is shown in:

Figure 1 a basic configuration of the weld regions for pipes with wall thicknesses 

of 8 to 15 mm,

Figure 2 like Figure 1, however for wall thicknesses above 15 mm,

10
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Figure 3 a bath support device in the form of a copper shoe in accordance with 

the invention.

Figure 1 shows the basic configuration of the weld regions and the seam preparation 

as Y-seam for the method according to the invention for welding thick-walled pipes in 

the wall thickness range of 8 to 15 mm with two weld regions.

Depicted are portions of pipes 1, 2 which are provided in the first weld region (root 

position) with an i joint as seam preparation 3, with the gap being close to zero in this 

case.

At first laser beam welding or hybrid laser arc welding is used for the root position in 

gap-dependent manner, with the hybrid laser arc welding involving preferably MIG 

welding as part of the process in addition to laser welding.

When wall thicknesses between 8 and 15 mm are involved, the weld joint is realized 

preferably with only two weld regions, each with a weld layer, with the second layer 

serving as filling layer. In order to attain a fill connection of the pipe cross section at 

high weld rate, the seam preparation 4 for the second weld region is provided with an 

opening angle 10 in this case of about 30°, wherein welding is executed 

advantageously by hybrid laser MIG welding.

When wall thicknesses of above 15 mm are involved, the weld joint of the pipes 6, 7 

is advantageously made with three weld regions (Figure 2). The seam preparation 3 

for the first weld region is also configured as I joint with a gap of almost zero. The 

seam preparation 4 for the second weld region is a V seam with an opening angle of 

about 45°, with the welding method involved being also advantageously hybrid laser 

MIG welding or solely arc welding.

11
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The seam preparation 5 for the third weld region is also configured in the form of a V 

with a flank angle 11 of maximal 20°. Welding is implemented advantageously also 

by means of hybrid laser MIG welding or MIG alone in one weld layer or several weld 

layers.

Although V-shaped seam preparations 4, 5 are provided in Figures 1 and 2 for the 

second and third weld regions, respectively, the use of a tulip-shaped seam 

preparation or a combination of V-shaped and tulip-shaped seam preparation may 

also be possible as an alternative.

The bath support device according to the invention is illustrated in Figure 3. Same 

reference symbols are used for same parts.

The seam preparation and the welding of the pipes 1, 2 is carried out in a same way 

as described in Figure 1 so that further discussion is superfluous.

To support and form the melt bath, not shown here, during root welding, a bath 

support device 8 is provided in the area of the weld joint on the inside of the pipes 1, 

2 and includes a recess 9 for contactless reception of the weld seam root which 

projects into the pipe interior.

The recess 9 is configured to reflect the laser irradiation transmitted through the root 

during laser beam welding from the recess 9 in direction of the forming seam root 

and thus directly impacts the outer shape and metallurgical configuration of the root.

12
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List of Reference Symbols

No. Designation

1,2 Pipes in thickness range 8-15 mm

3 Seam preparation 1. weld region

4 Seam preparation 2. weld region

5 Seam preparation 3. weld region

6,7 Pipes in thickness range > 15 mm

8 Bath support device

9 Recess

10 Opening angle weld region 2

11 Flank angle weld region 3

In the claims which follow and in the preceding description of the invention, except 

where the context requires otherwise due to express language or necessary 

implication, the word “comprise” or variations such as “comprises” or “comprising” is 

used in an inclusive sense, i.e. to specify the presence of the stated features but not 

to preclude the presence or addition of further features in various embodiments of the 

invention.

It is to be understood that, if any prior art publication is referred to herein, such 

reference does not constitute an admission that the publication forms a part of the 

common general knowledge in the art, in Australia or any other country.

13
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Patent Claims

1. A method for connecting thick-walled metal workpieces of a wall thickness of 

>8 mm, comprising the steps of:

providing a weld joint in an area of confronting cross sections of workpieces to 

be joined, wherein the weld joint has a maximum of three weld regions;

preparing a first one of the weld regions, representing a root of the weld joint, 

in the area of the confronting cross sections with a seam in the form of an I joint with 

a maximum gap of 3 mm;

preparing a second one of the weld regions in the area of the confronting 

cross sections with a seam in the form of V or tulip-shaped configuration; 

welding the first one of the weld regions by laser beam welding or hybrid laser arc 

welding;

welding the second one of the weld regions of the weld joint by arc welding 

only; and

welding a third one of the weld regions by hybrid laser arc welding, 

wherein the third weld region has a V shaped configuration and is defined by

an angle which is smaller than an angle of the V shaped seam of the second weld 

region, and wherein application of the hybrid laser arc welding involves a power 

proportion of the laser of at least 10% of a momentary welding power.

2. The method of claim 1, wherein each of the weld regions is provided with one 

weld layer or several weld layers in single or multi-head technique.

3. The method of claim 1, wherein the workpieces are pipes of steel.

4. The method of claim 1, wherein the workpieces have a wall thickness of >15 

mm.

14
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5. The method of claim 1, wherein the hybrid laser arc welding is a combination 

of laser beam welding and arc welding, wherein the arc welding is a metal inert gas 

(MIG) welding process.

6. The method of claim 5, wherein the MIG welding process is executed by 

pulsed arc welding.

7. The method of claim 1, wherein the hybrid laser arc welding is a combination 

of laser beam welding and arc welding, wherein the arc welding is a tungsten inert 

gas welding (TIG) process.

8. The method of claim 1, wherein the hybrid laser arc welding is a combination 

of laser beam welding and arc welding, wherein the arc welding is a plasma welding 

process.

9. The method of claim 1, wherein the one of the first and second weld regions 

which is welded last is realized by MIG welding.

10. The method of claim 1, wherein the second weld region is welded with one or 

more weld layers at a welding rate to effect a tempering of at least a preceding weld 

layer.

11. The method of claim 1, wherein a maximum value of 1.5 mm is maintained for 

the gap in the region of the I joint.

12. The method of claim 1, wherein a solid body laser or fiber laser is used as a 

laser beam source and has a beam power in a multi-kilowatt range.

13. The method of claim 1, wherein a welding rate of greater than 0.5 m/min is 

used when a laser-guided process is involved.
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14. The method of claim 1, further comprising, prior to the welding step of the first 

weld region, the step of placing a bath support device to form the root in a non

contacting manner and to transmit a laser irradiation through the root during laser 

welding for reflection by a recess in the bath support device in a direction of a forming 

seam root region.

15. The method of claim 14, further comprising the step of flushing the recess with 

a process gas during welding.

16. The method of claim 15, wherein the process gas has inert, active and/or 

reducing properties.

17. The method of claim 1, wherein the V shaped second weld region is defined 

by an opening angle of maximal 70°.

18. The method of claim 1, wherein the V shaped third weld region is defined by a 

flank angle of maximal 30° on each side of the V.

19. The method of claim 18, wherein the flank angles of the workpieces to be 

welded together are uneven.

20. The method of claim 1, wherein the proportion of the laser power of a total 

power introduced into the weld joint is greater in the first weld region than in the third 

weld region, when the hybrid laser arc welding is involved.
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