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METHOD Al!1D DBVICE FOR WELDING TOGETHER TWO BODIES 

The present invention relates to a method for 
welding together two bodies, for instance pipes or 
plates, which are placed mutually in line against each 
other while leaving clear a weld groove, wherein the weld 

s·groove is filled with more than one welding layer by 
means of a welding torch moved in longitudinal direction 
of the weld groove. The present invention also relates to 
a device for welding together two bodies, for instance 
pipes or plates, which are placed mutually in line 

10 against each other while leaving clear a weld groove, 
comprising at least one carrier for a welding torch 
guidable in longitudinal direction of the weld groove • 

. It is generally known to realize connections between 
two pipes, for instance to form a pipeline, or two plates 

15 by means of welding. Since the maximum thickness of a 
welding layer which can be deposited is limited and the 
pipes or plates are often too thick to be connected with 
a single welding layer, a welded connection is built up 
by laying several welding layers over each other until 

20 the weld groove is wholly filled. A method and device 
suitable for this purpose is known from the Netherlands 
patent applica.tion 9400742. 

The present invention has for its object to improve 
the above stated method and device. 

25 The method according to the invention is 
characterized for this purpose in that two welding layers 
are laid in one welding pass by means of two welding 
torches placed successively on a carrier in the 
longitudinal direction of the weld groove. A time-saving 

30 is hereby obtained in the welding process. This is of 
particular importance in applications where the welding 
time is of great economic influence, such as is the case 
in laying pipelines. Particularly in the use aboard a 
pipelaying vessel, a short welding time is important in 
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achieving a high production in the number· of welded 

connections per:qay with a limited number of welding 
devices. This is; because the.number of welding devices is 
limited by the :dimensions of the ship. 

5 If the weld groove has outward diverging walls, at 

least the trailing torch preferably performs an 

oscillating mov~ent. A wider welding layer can hereby be 
laid by the trailing welding torch. 

When the weld groove is filled with two welding 

10 layers in only ·one welding pass, oscillation of only the 

trailing welding torch can suffice. If on the other hand 
the weld groove is filled in several welding passes, both 
the leading and trailing welding torch are then 
oscillated. In this latter case the trailing welding 

15 torch is preferably osciilated at a greater amplitude 
than the leading welding torch, so that the width of the 
welding layer to be deposited per welding pass by each 

welding torch can be adjusted to the ~idth of the .weld 

groove. 
20 In order in this case to enable complete filling of 

·the weld groove with welding material, more welding· 

material can be added to the trailing.welding torch, 

although the trailing welding torch can also be 

oscillated at a different, preferably higher, frequency 

25 than the leading welding torch. The weld width of the two 

successive welding layers is separately controlled in 

that both the amplitude· and the frequency of the 
oscillation movements of the two welding ·torches can be 
individually adjusted and controlled. This provides the 

30 advantage that there are far fewer limitations in the 

choice of the form of the welding seam, and that the 
welding parameters for.both torches can be optimally 

adjusted, whereby optimum savings are achieved in the 

welding time without great concessions having to be made 
35 in the weld quality (defects, mechanical properties). 

In· a preferred embodiment of the method for welding 
together two pipes, two carriers each having two welding 
torches are moved in peripheral direction of the pipes, 
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thereby achieving• a still further savi:J?9· in the welding 
time. 

The two carriers each having two welding torches can 

be displaced successively in the peripheral direction of 

5 the pipes, but in preference each carrier is moved per 
welding pass over half a peripheral part of the pipes. 

Each carrier is then preferably moved per welding 

pass in downward peripheral direction of the pipes. When 
particular welding processes are used, such as MIG/MAG 

10 welding, downward welding can be performed at higher 
speed than upward welding. The total welding time in the 
connection of two pipes is therefore less if welding 

takes place in only downward direction and each carrier 
is returned to its starting position after each welding 

15 pass than if welding takes place downward and then 

upward. 
The present invention likewise relates to a device 

for welding together two pipes or plates. The device 
.according to the invention is characterized by two 

20 welding torches lying successively in the longitudinal 
direction of the weld groove. A significant advantage of 

this device i~ that it is compact and thereby suitable 
for welding together pipes of small diameter or plates of 

small size. 
25 In the case the weld groove has outward diverging 

walls, the device according to the invention preferably 
comprises means for moving at least the trailing welding 

torch reciprocally in transverse direction the weld 

groove. These means can for instance be formed by a Shaft 

30 pin driven for reciprocal sliding in the carrier and 
connected to the welding torch. 

The invention will be further elucidated hereinbelow 
with reference to the annexed drawings. In the drawing: 

Figure 1 shows a perspective view of a preferred 
35 embodiment of the device according to the invention; 

Figure 2 shows on ~ larger scale a perspective view 
of detail II of figure 1; 
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Figure 3 shows a front view of a carrier according 
to another embodiment of the invention; 

Figure 4 i~ a sc~ematiq_representation of a welding 
pass according #o a .preferred embodiment of the method 

5 according to :th,e inve~tion; and 

Figure_ 5 sp.ows a cross .... section of a weld groove with 

outward divergi~g walls filled using the method and 
device accordipg to tqe invention. 

Figure 1 s~ows a device for welding together two 

10 pipes 1 which a~~ placed coaxially a9ainst each other 
_while leaving clear a weld. groove 2. One or more of such 

welding devices_ can be placed on board a pipelaying 

vessel to lay welding layers in_ the annular weld grooves 

2 of a pipelin~ 4 displaced in arrow direction 3. For an 

15 explanation of.- the components. of the welding device shown 
. . -

in figure 1 and not significant for the present invention 
reference is ma¢ie to the :Neth~rlands patent application 

9400742. 

The welding devic:e shown in f_igure 1 comprises a 
20 guide ring 5 a_rranged round one of the two pipes 1 and 

two carriers 6 for two welding torches 7 lying 

successively ~nthe lon9itudinal direction of weld groove 
2, which carriers can be-guided by guide ring 5 in 

· .. · .. ·. 

lengthwise direction of weld groove 2. According to a 
25 preferred embod_iment of the method, each carrier 6 is 

: ,_;. : : 

moved per we1ci~ng pas$ through half a peripheral part in 
downward peripheral direction of the_ pipes. The one 

carrier will f~us fill the pne half of the weld groove 
from top to bottom and the other carrier the other half. 

30 Each carrier h~rein provides two welding layers from top 

to bottom per welding pass. 

Figure 2 ~h.ows a perspective view of detail II of 
figure 1. on· the underside of carrier 6 are situated 

guide wheels ~-for co-action with g~ide ring 5. Carrier 6 
35 comprises a ho4sing 24 in which is arranged a motor 9 

which drives a geared drive pinion 10 which is in 

frictional contact with an engaging ring 11. This 

engaging ring 11 consisting of two halves is fixed to 
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guide ring 5 by means of clamping pieq~s 12. Motor 9 is 
arranged pivotafiy on a shaft 13 on tR~;;bousing 24 of the 

carrier. The drive pinion 10 of motor 9 is held in 
contact with engaging ring 11 by means of a draw spring· 

5 14. 

Arranged on the end face of housing 24 of carrier 6 

are two torch holders 15 which each have a wedge-shaped 
cavity 16 for receiving a wedge 17 connected to welding 
torch 7. Welding torch 7 is arranged as according to 

10 arrow 18 in torch holder 15, whereafter the position 
drawn in dashed lines in figure 2 is obtained. 

For reciprocal movement of welding torches 7 in 
transverse direction of longitudinal groove 2, an 
oscillating motor 19 for each welding torch 7 is provided 

15 in the housing of carrier 6. Each oscillating motor 19 
drives a reciprocally slidable shaft pin 20, wherein each 
shaft pin 20 is guided slidably in a cylinder 21. 

A lifting motor 22 is further arranged in housing 24 
of carrier 6. Lifting motor 22 serves to adjust torch 

20 holders 15, and thereby also welding torches 7, in radial 
direction. An independent height adjustment can also be 
provided for welding torches 7 instead of a collective 
height adjustment. 

Figure 3 shows a front view of a carrier according 
25 to another embodiment of the invention. Welding torches 

7a,7b are connected here to carrier 6 by means of 
clamping jaws 15. In addition, there is provided a guide 
ring 5 which is held at a distance from the pipes and 
with which guide wheels 8 are in contact. No engaging 

30 ring 11 is therefore present. The two welding torches 
7a,7b placed successively in longitudinal direction of 
weld groove 2, indicated with arrow 23, lay two welding 
layers A,B in one welding pass. Because the trailing 
welding torch 7b lays welding layer B over the welding 

35 layer A deposited by the leading welding torch 7a, the 
trailing welding.torch 7b is placed higher in its torch 
holder 15 than welding torch 7a. Welding torches 7a,7b 
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are placed radially relative to pipes 1 so that they 

enclose a mutual angle. 

Using figure 4 and 5 a preferre.c:l embodiment of the 

method accordfng to the present invention will be 

5 elucidated. A~row A designates the welding movement of 

the leading w~l4ing torch 7a and arrow B that of the 

trailing weldlng torch .7b. Both w~ld~ng torches perform 

an oscillating movement, wherein the trailing welding 

torch 7b is oscillated at a greater amplitude and a 

10 higher frequency than the leading welding torch 7a. By 

means of this method a weld groove 2 is filled which has 
• . . • • ! 

outward diverging walls. Since.Weald.groove 2 widens 

towards the.outside, the trailing welding torch 7b must 
~ . . . . . 

in each welding pass deposit a wider welding layer than 
. : . . 

15 leading welding torch 7a, and is therefore oscillated at 

a greater amp~itude than leading welc;iing torch 7a. In 

addition, the ~railing welding torch 7b is preferably 

oscillated at a higher frequency than leading welding 
' ' 

torch 7a in orger to enable filling of the wider weld 

20 groove 2 with the same quantity of material. The 

amplitude and frequency of the oscillation movement of 

each welding torch 7a,7b is adapted per welding pass to 

the width of t~e weld groove 2 for filling. 

Figure 5 shows the final result of a v-shaped weld 

25 groove 2 filled in five welding passes c. Two welding 

layers A,B are laid at a time per welding pass c by.two 

successively placed welding torches 7a,7b. 
,· ' 

If both d9wnward and upward welding take place, at 

each turning point the leading welding torch becomes the 

30 trailing welding torch and the trailing welding torch 

becomes the leading welding torch. It is more 

advantageous however to only weld downward, wherein ·two 

carriers each having two welding torches are preferably 

moved over half a peripheral part of the pipes, because 

35 this can take.place at greater speed than upward welding 

and a time-saving is achieved in the total welding 

process. 
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Means for moving at least the tra.!ling welding torch 
=·· ... ,.-·.:·.·. • :; :r>t·.- .... 

reciprocally in· transverse direction df·. 'the weld groove 
other than the shown and described oscillator motor 19 
are possible, for instance a pivot arm. 

s The drawing shows a welding device with two 
carriers, wherein each carrier is provided with two 
welding torches. The invention is however not limited 
hereto. Four carriers can for instance also be applied, 
wherein each carrier covers a quarter peripheral part of 

10 the pipes. This can be advantageous in welding pipes with 
a large diameter. In addition, more than two welding 
torches can also be provided per carrier, wherein each 
welding torch can be oscillated independently with an 
amplitude and frequency adapted to the width of the weld 

15 groove. 

A connection between two pipes can also be welded 
with more than one welding device, as is usual on a pipe­
laying vessel. 



W000/45986 PCT/NL00/00072 

I IJlllll llllll Ill/I lllll /11111 
C L M S * 

8 

·cLAJ:MS 

1. Method for welding together two bodies, for·· 

instance pipes or plates, which· are placed mutually in 

line against each other while leaving clear a weld 

groove, whereiq.the weld groove is filled with more than 

5 one welding layer by means of a welding torch moved in 

longitudinal direction of the weld groove, characterized 

in that two welding layers are laid in ·one welding pass 

by means of two welding torche~ placed successively at a 

predetermined fixed distance in' the longitudinal 

10 direction of the weld groove. 

2. Method as claimed in claim 1, wherein the weld 

groove has outward diverging walls, ·characterized in that 
.:· . : 

at least the trailing welding torch performs an 

oscillating movement • 

. 15 3. Method as claimed ~n claim 2 ', characterized in 

that the trailing welding torch·is oscillated at a· 

greater amplitude than the leading welding torch. 

4. Metho.d as claimed in·claim 3, characterized in 

that the trailing welding torch is oscillated at a 

20 frequency differing from that of the leading welding 

torch. 
5. Method for welding together two pipes as claimed 

in any of the preceding claims; characterized in that two 

carriers each having two welding torches are moved in 

25 peripheral direction of the pipes. 

6. Method ~s claimed i~ claim 5, characterized in 

that each carri~r is moved per welding pass over half a 

peripheral part of the pipes. 

7. Method as claimed in claim 6, characterized in 

30 that each carrier is moved per welding pass in downward 

peripheral direction of the pipes. 

s. Device for welding together two bodies, for 

instance pipes or plates, which are placed mutually in 

line against ea~h other while leaving clear a weld 

35 groove, comprising at least one carrier for a welding 

torch guidable in longitudinal direction of the weld 
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groove, characterized by two welding torches lying 

successively iii the longitudinal dire·6tio~ of the weld 

groove. . ····.· 

9. Device as claimed in claim a, wherein the weld 

5 groove has outward diverging walls, characterized by 
means for moving at least the trailing welding torch 
reciprocally in transverse direction of the weld groove. 

10. Device as claimed in claim 9, characterized in 

that these means are formed by a shaft pin driven for 

10 reciprocal sliding in the carrier and connected to the 

welding torch. 


