I *I Innovation, Sciences et Innovation, Science and CA 3234406 A1 2023/05/04
Développement économique Canada Economic Development Canada
ey 3 234 406

Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office

(12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION

(13 A1
(86) Date de dépot PCT/PCT Filing Date: 2022/09/23 (51) ClInt./Int.CI. B23K 9/028 (2006.01),
r r . B23K 37/04 (2006.01), B23K 37/053 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2023/05/04 B29C 31/00 (2006.01). B29C 65/00 (2006.01),
(85) Entrée phase nationale/National Entry: 2024/04/09 B29C 65/02 (2006.01), B29C 65/78 (2006.01),
(86) N° demande PCT/PCT Application No.: EP 2022/076558 B65G 65/02 (2006.01), F16L 1/024 (2006.01)

(87) N° publication PCT/PCT Publication No.: 2023/072495 (71) Demandeur/Applicant:

) VIETZ GMBH, DE
(30) Priorité/Priority: 2021/10/28 (DE DE 10 2021 128 159.8)
(72) Inventeur/Inventor:

VIETZ, ALEXANDER, DE
(74) Agent: KIRBY EADES GALE BAKER

(54) Titre : MACHINE DE SOUDAGE DE TUYAUX MOBILE
(54) Title: MOBILE PIPE WELDING MACHINE

Fig. 1

(57) Abrégé/Abstract:

The invention relates to a mobile pipe welding machine comprising a welding unit for welding pipes and a pipe loading device for
supplying a pipe to the welding unit, wherein the pipe loading device has a distal end which is remote from the welding unit and a
proximal end which is close to the welding unit, wherein the pipe loading device has, on the distal end, at least one linearly movable
contact body for lifting a pipe.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



CA 03234406 2024-4-9

ABSTRACT

The invention relates to a mobile pipe welding machine comprising a welding
unit for welding pipes and a pipe loading device for supplying a pipe to the
welding unit, wherein the pipe loading device has a distal end which is remote
from the welding unit and a proximal end which is close to the welding unit,
wherein the pipe loading device has, on the distal end, at least one linearly
movable contact body for lifting a pipe.
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MOBILE PIPE WELDING MACHINE

The invention relates to a mobile pipe welding machine with (a) a welding unit for
welding pipes and (b) a pipe receiver for guiding a pipe to the welding unit,
wherein (c) the pipe receiver comprises (i) a distal end facing away from the
welding unit and (ii) a proximal end facing towards the welding unit.

Such a pipe welding unit is known, for example, from EP 3 040 592 B1, in which
laterally pivotable arms are pivoted towards each other to lift the pipe with a
conically tapered roller oriented in the direction of pivoting. The disadvantage of
this is that it can result in relatively high surface pressures on the pipe, which is
often undesirable. Moreover, this solution usually requires a comparatively
material-intensive construction.

The invention aims to reduce disadvantages of the prior art.

The invention solves the problem by way of a mobile pipe welding machine
according to the preamble, the pipe receiver of which comprises, particularly at
the distal end, at least one linearly movable contact body for lifting the pipe. In
more general terms, the invention solves the problem by way of a mobile pipe
welding machine according to the preamble, the pipe receiver of which comprises,
particularly at the distal end, at least one non-pivotably mounted, movable contact
body designed for lifting the pipe.

The invention also solves the problem by way of a method for welding a pipe
featuring the steps (a) moving a pipe welding machine according to the invention
towards a pipe, and (b) lifting the pipe by linearly moving the at least one contact
body towards the pipe, and where applicable (c) guiding the pipe by means of the
pipe receiver to the welding unit and/or (d) welding the pipe to a pipe end of a
pipeline section.
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The advantage of the invention is that in many cases, the pipe can be lifted with a
reduced surface pressure. For example, the contact body can comprise at least
one, preferably rotatably mounted, wheel, particularly two or more wheels, which
bear against the pipe to lift the pipe. This reduces the surface pressure.

Furthermore, it has been observed that linearly moveable contact bodies can
often be produced with less engineering effort than those that can be pivoted.

Another advantage may be that a contact body drive, which is provided to move
the contact body, can be selected to be comparatively low-powered and/or
structurally simple, or to exert a high force on the pipe. This is especially
advantageous when pipes with thick walls or large diameters are to be welded.

Within the scope of the present invention, a mobile pipe welding machine refers in
particular to a machine that has its own running gear with its own motor, such that
it can move automatically. For example, the pipe welding machine has a chain
drive. The pipe welding machine can then also be referred to as a weld bead.

The welding unit is understood to mean a device that is designed to weld pipes,
especially plastic pipes and/or steel pipes. In particular, the welding unit is not
only suitable for welding as a basic principle, but rather is designed for this task.
Specifically, the welding unit is designed to weld automatically. In other words, the
welding unit carries out the welding according to a manually or mechanically pre-
set start command.

The pipe receiver refers in particular to a device that is designed to guide a pipe
that is to be welded to the welding unit. For example, the pipe receiver features a
longitudinal conveyor, especially a passive longitudinal conveyor. For example,
the passive longitudinal conveyor is a roller conveyor.

The pipe receiver preferably has a pipe receiver longitudinal axis. This pipe
receiver longitudinal axis corresponds to the longitudinal axis of a (imaginary)
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best-fit cylinder of a pipe, in particular when the latter lies with maximum contact
on the pipe receiver.

The property that the contact body in particular is not only suitable for lifting the
pipe, but is designed for that purpose, is understood specifically to mean that the
contact body can be brought into a neutral position and a lifting position. If a pipe
lies within an operating area of the contact body, the contact body exerts no force
on the pipe when in the neutral position and therefore does not lift it. In the lifting
position, on the other hand, the contact body exerts enough force on the pipe in
the operating area that the latter is lifted.

It should be noted that the contact body can of course also be in the neutral
position and the lifting position when there is no pipe in the operating area. The
neutral position and the lifting position are defined in that the at least one contact
body can lift a pipe when it lies within the operating area. The operating area is
the area in which a pipe can be lifted by the contact body.

According to a preferred embodiment, the at least one contact body has a contact
surface that comes into contact with the pipe when the pipe is lifted. Preferably,
this contact surface is not convex in shape, but rather is at least partially level or
at least partially concave, for example.

A scratch protection made of an anti-scratch material is preferably arranged on
the contact surface. The anti-scratch material is preferably not metallic. For
example, the anti-scratch material is a polymer. In particular, the anti-scratch
material may be an elastomer, a thermoset, a thermoplastic or rubber. The anti-
scratch material preferably exhibits entropy elasticity. It has been observed that in
known pipe receivers, the pipe may become scratched at the contact point
between pipe and end effector for lifting the pipe. This is due to the comparatively
high surface pressures. The pipes are usually designed in such a way that
scratches do not present a problem during standard operation of the pipeline.
Nevertheless, preventing scratches may result in higher strength pipelines.
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The contact surface is preferably at least partially concavely curved. As a result,
the contact surface can at least partially adapt to the curvature of the pipe.

Preferably, the contact surface has a sliding cylinder radius that differs from a
nominal diameter of a pipe to be welded by a maximum factor of 3, especially a
maximum factor of 2, preferably a maximum factor of 1.5 The sliding cylinder is
the (imaginary) cylinder that comes to rest on the contact surface. The sliding
cylinder corresponds to the lateral surface of a pipe that rests on the contact
surface.

The nominal diameter is the diameter for which the mobile pipe welding machine
is designed. This nominal diameter is known for all pipe welding machines and is
indicated, for example, in operating instructions that are preferably part of the pipe
welding machine.

According to a preferred embodiment, the at least one contact body has at least
one rotatably mounted wheel. In particular, the rotatably mounted wheel is
mounted about a wheel rotational axis. It is beneficial if the wheel rotational axis
extends at an incline to the horizontal plane. An angle of attack at which the wheel
rotational axis extends to the horizontal plane is preferably at least 20°, especially
at least 30°.

Preferably, a tilt angle between a projection of the wheel rotational axis onto the
horizontal plane on the one hand and a projection of the pipe receiver longitudinal
axis onto the horizontal plane on the other is 90°£15°, in particular 90°£5°.

It is practical if the at least one wheel is designed to be spherical. Alternatively,
the wheel may also have a cylinder barrel-shaped or concave running surface.

To achieve the smallest possible wheel force between the pipe and the contact
body, it may be advantageous for the contact body to comprise at least one
omnidirectional wheel, such as a Mecanum wheel or an omni wheel.
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The pipe receiver preferably has at least two contact bodies that can be moved
towards each other. In particular, the contact bodies are arranged in such a way
that they contact a pipe from opposite sides so that horizontally acting force
components compensate each other. The contact bodies can preferably be
moved linearly towards each other. In particular, the contact bodies are designed
to contact the pipe at a height below the longitudinal axis of the pipe and above a
height of an underside of the pipe.

According to a preferred embodiment, the pipe welding machine has a first
contact body drive, which comprises a first contact body longitudinal guide for
guided movement of the first contact body. Alternatively or additionally, the pipe
welding machine preferably has a second contact body drive, which comprises a
second contact body longitudinal guide for guided movement of the second
contact body. It is possible that two contact bodies are moved collectively by one,
especially the first, contact body drive.

A longitudinal guide refers to a guide that does not have a fixed pivot point.
Preferably, the longitudinal guide extends along a straight line. In particular, the
longitudinal guide is designed in such a way that it does not induce a pivot
movement, i.e. a movement that can be considered to be pivoting. It is possible,
but not necessary, for the longitudinal guide to be completely or partially curved.
In this case, the centre point of the circle of curvature, in particular all centre
points of the circle of curvature, can be located distally in front of the contact body.
In particular, the movement occurs on a linear path. In other words, the

longitudinal guide is preferably a linear guide.

The at least one contact body preferably features a base body that is guided on
the contact body longitudinal guide. The scratch protection is fixed to the contact
body. The base body is made of a base body material that has a base body
material hardness. The base body material can be, for example, a metal or an
alloy, in particular steel or aluminium.
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Preferably, the base body material hardness is at least 80 HV 10 and/or at most
650 HV 10.

An anti-scratch material hardness of the anti-scratch material is preferably lower
than the base body material hardness. It is advantageous if the anti-scratch
material hardness is at most half, particularly at most one fifth, of the base body
material hardness. It is advantageous if the anti-scratch material hardness is at
least one five-hundredth of the base body material hardness.

For example, the hardness is the Vickers hardness HV 10 in accordance with DIN
EN ISO 6507-1:2018 to -4:2018 or the Shore-D hardness in accordance with DIN
EN ISO 868, DIN ISO 7619-1 or ASTM D2240-00.

Preferably, the anti-scratch material hardness is at most 65 Shore D, in particular
at most 58 Shore D, for example at most 45 Shore D, preferably at most 35 Shore
D, especially preferably at most 30 Shore D. As a result, the pipe is effectively
protected against scratches.

According to a preferred embodiment, the anti-scratch material hardness is at
least 15 Shore D, in particular at least 20 Shore D. This reduces the wear of the
scratch protection.

For example, the anti-scratch material is mounted on the base body in a material-
locking or form-fitting manner. For example, the anti-scratch material is vulcanized
or glued onto the base body. Alternatively or additionally, the anti-scratch material
can be screwed, riveted or otherwise fixed onto the base body.

It is advantageous if both basic bodies are of the same design, but mirror-
symmetrical to each other.

It is advantageous if the first and second contact body longitudinal guides extend
transversely towards each other. Preferably, the contact body longitudinal guides
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extend towards each other in a V shape. When the contact bodies move towards
each other, i.e. the pipe receivers in particular move towards each other, the
contact bodies then move with a movement component in the proximal direction.

The first contact body longitudinal guide extends particularly at a first bevel angle
to the pipe receiver longitudinal axis that is at least 30°, especially at least 40°
and/or at most 85°, especially at most 75°. Alternatively or additionally, the second
contact body longitudinal guide extends particularly at a second bevel angle to the
pipe receiver longitudinal axis that is at least 30°, especially at least 40° and/or at
most 85°, especially at most 75°.

The pipe welding machine preferably has a run-up skid for guiding a pipe onto the
pipe receiver when a pipe is moving in a proximal direction. In other words, the
run-up skid is preferably arranged in such a way that a pipe that is moved onto the
pipe receiver is passively lifted from the run-up skid onto the pipe receiver, in
particular its longitudinal conveyor.

The run-up skid is preferably arranged proximally in the longitudinal direction in
relation to the pipe receiver longitudinal axis behind a distal end of the contact
body in the neutral position. The run-up skid preferably features a run-up surface
that extends transversely to a horizontal plane. A run-up plane angle of inclination
at which the run-up skid is inclined on average is preferably at least 15°,
especially preferably at least 30° and/or at most 70°, especially at most 60°. If the
run-up surface is curved — as provided for according to a preferred embodiment —
the run-up surface angle of inclination is the angle of inclination of a compensation
surface through the run-up surface.

It is advantageous if (a) the pipe receiver has a main section and a foot section,
(b) the foot section is arranged at the distal end of the pipe receiver, and (c) the
foot section is hinged on the main section such that it can be pivoted. When the
pipe welding machine is in the operating position, the foot section preferably
extends along the ground and the main section does not extend along the ground,
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but rather at an angle to it / at an angle of attack of at least 5°, especially 10°
and/or at most 35°, especially at most 25°.

To enable an automated or at least partially automated lifting of the pipe, the pipe
welding machine preferably has a pipe position sensor for recording a position of

pipe located in front of the pipe receiver in terms of a direction of travel of the pipe
welding machine.

The pipe welding machine preferably comprises a control unit that is designed to
control the at least one contact body drive if the pipe position sensor falls short of
and/or detects a predetermined distance to the pipe. In particular, the control unit
is connected to the pipe position sensor and the contact body drive.

The pipe position sensor may be a contactless pipe position sensor or a tactile
pipe position sensor. For example, the pipe position sensor is an optical sensor. In
this way, the pipe position sensor may comprise a light barrier, an ultrasound
sensor and/or a camera. The camera may have, for example, an image
recognition system and/or a runtime camera.

The pipe position sensor may also be an electrical sensor. For example, the pipe
position sensor records a change in the dielectric constant.

The pipe position sensor is, for example, a touch sensor arranged in such a way
that it strikes the pipe when the predetermined distance to the pipe is not reached.
If the pipe position sensor is a touch sensor, it can comprise a touch body, for
example in the form of a flap, a pin or a cord.

According to a preferred embodiment, the pipe welding machine comprises a
camera, the contact body being located in its field of vision, for recording images
and/or a screen for displaying the images, for example in a driver’s cabin of the
pipe welding machine.
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In the following, the invention will be explained in more detail with the aid of the

accompanying drawings. They show:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

a side view of a pipe welding machine according to the invention,

a perspective view of the pipe receiver of the pipe welding machine
according to figure 1,

a perspective view from above onto the distal end of the pipe receiver,
which could also be referred to as receiving head, according to figure 2,

in the partial figure 4a, a frontal view of the distal end of the pipe
receiver according to figure 3 and

in the partial figure 4b, a side view of the distal end of the pipe receiver
according to figure 3, and

a partial sectional view along the line A-A according to figure 4b,

in the partial figure 6a, a perspective view from obliquely above of the
receiving head of a pipe welding machine according to the invention, in
accordance with a preferred embodiment,

in the partial figure 6b, a frontal view of the receiving head and

in the partial figure 6c¢, a frontal view obliquely from the side of the
receiving head and

in the partial figure 7a, a view from behind of the receiving head in
viewing direction A according to figure 6¢ and

in partial figure 7b, a view from behind of a pipe receiver head of a pipe
welding machine according to the invention, in accordance with a
further preferred embodiment.
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Figure 1 shows a specific view of a pipe welding machine 10 according to the
invention, which has a welding unit 12 and a pipe receiver 14. The welding unit 12
may be arranged in a driver’s cabin 15. The pipe receiver 14 comprises a distal
end 16, which is spaced apart from the welding unit 12, and a proximal end 18.
The pipe receiver 14 is fixed at the proximal end 18 to a chassis 20 of the pipe
welding machine 10. An elevation of the proximal end 18 can be changed by
means of a movement device 22.

The pipe welding machine 10 has a running gear 24 that is driven by a motor 26,
for example a diesel motor. The pipe welding machine 10 is therefore self-
propelled. In the present case, the running gear 24 is designed as a chain drive,
so that the pipe welding machine 10 can also be referred to as a weld bead.

Figure 2 shows a perspective view of the pipe receiver 14. It should be noted that
the movement device 22 is designed as a hydraulic drive and features a first
hydraulic cylinder 28.1. A height his of the proximal end 18 can be changed by
means of the first hydraulic cylinder 28.1. Alternatively, a ball screw drive by an
electric motor can also be used, for example.

When the first hydraulic cylinder 28.1 is extended, a swing arm 30 pivots upward,
thereby increasing the height his. The height his is the distance of the proximal
end 18 from the ground B on which the pipe welding machine 10 stands. The
height his corresponds to a z coordinate in a coordinate system 30 in which the x
axis and y axis extend horizontally and at the height of the ground.

Extending the hydraulic cylinder 28.1 increases the height his of the distal end 16.

The pipe welding machine 10 comprises a pipe centering 32, which could also be
referred to a pipe centering device. The pipe centering 32 features a first support
roller 34.1 and a second support roller 34.2. The two support rollers 34.1, 34.2
extend at a respective support roller angle o1, o2 to the horizontal H (see figure
3b). The support rollers 34.1, 34.2 form a concave support structure for a pipe 36.

10
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The support roller angle o is measured from the upper edge of the respective
support roller to the horizontal H. Only if the support roller is cylindrical does it
coincide with the angle between the rotational axis and the horizontal H.

The pipe centering 32 features a first guide roller 38.1 and a second guide roller
38.2, which are depicted by the dashed line. The two guide rollers 38.1, 38.2 are
inclined at a respective guide roller angle ¢1, ¢2 to the horizontal H. The guide
rollers 38.1, 38.2 are fixed to a yoke 40, the position of which in relation to the
support rollers 34.1, 34.2 can be changed by means of a second hydraulic
cylinder 28.2. This allows the centering inner circle diameter of a centering inner
circle to be adjusted. The centering inner circle corresponds to the outer diameter
of the pipe 36 that is touched by all support and guide rollers 34.1, 34.2, 38.1,
38.2.

As shown in figure 2, the pipe receiver 14 features a foot section 42 at the distal
end 16, which is hinged on a main section 44. The main section 44 is fixed to the
chassis 20. By means of a hydraulic cylinder 28.5, the foot section 42 can be
pivoted relative to the main section 44.

The pipe receiver 14 features a plurality of rollers 45.i (i=1, ..., N; 2 < N 200, here
N = 8) that form a roller conveyor. The support rollers 34.1, 34.2 are arranged in
extension of the roller conveyor 46. An imaginary pipe resting on the rollers 45.i
can roll onto the support rollers 45.i, preferably without constraining forces that
lead to a buckling load of the pipe.

Figure 1 shows that the welding unit 12 has a welding axis As that, as a rule,
extends horizontally. The welding axis As is located at a welding axis height ha
above the ground. When the welding unit 12 welds a pipe (see figure 2) to a
pipeline part 56, which may rest on a pipeline guide 58, the longitudinal axis, i.e.
the cylinder axis of the pipe extends at welding axis height ha. By means of the
movement device 22 shown in figure 2, a pipe can always be positioned relative
to the welding unit in such a way that a pipe longitudinal axis Ar coincides with the

11
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welding axis As. The pipe receiver 14 has a pipe receiver longitudinal axis A1s,
which corresponds to the pipe longitudinal axis Ar when the pipe 36 rests on the
pipe receiver 14.

For receiving the pipe 36, a machine control unit 47 drives the movement device
22 in such a way that the hydraulic cylinder 28.1 initially retracts. This reduces the
height hie of the distal end 16 until it rests on the ground B. An angle of inclination
via between the main section 44 of the pipe receiver 14 and the horizontal H is
then vi4 = 10°, for example. The angle of inclination is determined by means of a
pipe that has been received by the pipe receiver 14 on the main section 44.

In figure 2, the foot section 42 and the main section 44 are depicted in their
unfolded position, in which they are arranged behind each other. To facilitate
transportation of the pipe welding machine 10, the foot section 42 can be folded
up into a folded position: it then extends along the main section 44. Compared to
the angular position in the folded position, the foot section 42 in the unfolded
position is pivoted by approximately 180°.

During operation, the machine control unit drives the running gear 24 in such a
way that the pipe welding machine 10 moves forwards in a direction of travel F
towards the pipe 36. This pushes the pipe 36 onto the foot section 42. To protect
a face of the pipe 36, it is advantageous to lift the face of the pipe 36 by means of
a pipe lifter 50.

Figure 2 shows that the pipe lifter 50 has two contact bodies 52.1, 52.2, which are
spaced apart from each other transversely to the longitudinal direction of the pipe.
By means of at least one contact body drive 54.1 (see figure 3), which is, for
example, a hydraulic cylinder, the contact bodies 52.1, 52.2 can be moved
towards each other. This lifts the pipe 36. When the pipe welding machine 10
continues to move forward, the pipe 36 then moves onto rollers 55.j (j = 1, 2, 3, 4)
of the foot section 42. The rollers 55.j, 45.j and the support rollers 34.i form a
support for the pipe 36.

12
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As an option, the hydraulic cylinders 28.1, 28.2 can be subsequently extended.
This reduces the angle of inclination vi4. The pipe welding machine 10 now
continues to move forward until the pipe is received on the pipe receiver 14. ltis
possible, but not necessary, for the pipe to rest across its entire length on the pipe
receiver 14.

Subsequently, the hydraulic cylinders 28.1, 28.2 can continue to be extended until
the entire pipe receiver 14, i.e. the main section 44, assumes an angle of
inclination of v > 0°, for example. The pipe 36 located on the pipe receiver 14 then
slopes downward towards the proximal end 18 and pushes in this direction.
However, it is also possible that the inclination of the pipe receiver 14 remains
unchanged, while the pipe 36 is pushed upwards onto the pipe receiver 14.

The extension of the hydraulic cylinders 28.1, 28.2 also raises the pipe 36, so that
its pipe longitudinal axis Ar coincides with the welding axis As. The pipe is
subsequently welded to the existing pipeline section, i.e. a pipe end of a pipeline
section, by means of the welding unit.

Figure 3 shows that the first contact body 52.1 comprises a first wheel 70.1, which
is rotatably mounted about a first wheel rotational axis D70.1. The second contact
body 52.2 has a second mounted wheel 70.2, which is rotatably mounted about a
second wheel rotational axis D70.2. As an option, the contact bodies 52.1, 52.2
may each feature at least one additional wheel 70.3, 70.4, which are rotatably
mounted about corresponding rotational axes Dro.3, D70.4. In the present case, the
wheels 70.k are designed to be spherical. However, this is not essential.

The rotational axis D7o.1 of the first wheel 70.1 extends at an angle of attack a1,
(see figure 4a). The rotational axes D7ox of the remaining wheels 70.k extend
accordingly at an angle of attack ax. It is preferable, but not necessary, for the
angles of attack to be the same. In the present case, the angle of attack is a1 =
40°.

13
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The first contact body 52.1 is linearly guided by means of a first contact body
longitudinal guide 72.1 (see figure 3). When the first contact body drive 54.1 is
activated, the first contact body 52.1 moves towards the second contact body 52.2
as well as in the proximal direction, i.e. towards the driver’s cabin 15.

Accordingly, the second contact body 52.2 is linearly guided by means of a
second contact body longitudinal guide 72.2. When the second contact body drive
54.2 is activated, the second contact body 52.2 also moves towards the first
contact body 52.1 as well as in the proximal direction.

Figure 5 shows that in the present case, a first bevel angle B1, at which the first
contact body longitudinal axis 72.1 extends to the pipe receiver longitudinal axis
A4 is B1 = 65° In general, the bevel angle can lie between 1 = 30° and 1 = 120°,
for example. In the present embodiment, the first bevel angle 1 corresponds to a
second bevel angle B2, at which the second contact body longitudinal guide 72.2
extends to the pipe receiver longitudinal axis A1a. However, this is not essential.

Figure 5 shows that a run-up skid 74.1 is arranged at the distal end of the contact
body 52.1. The run-up skid 74.1 features a run-up surface 76.1 that extends
transversely to the horizontal plane. In the present case, the run-up surface 76.1
extends at a run-up surface angle of inclination of vze.1 to the horizontal plane
(compare figure 6b). In the present case vrs.1 = 47°. The run-up surface angle of
inclination v7e.1 may lie between 30° and 60°, for example, or be greater or

smaller.

When the pipe welding machine 10 moves towards the pipe 36 (see figure 3),
without the pipe 36 being lifted by the contact bodies 54.1, 54.2, the face of the
pipe 36 comes into contact with the run-up surface 76 and is raised in such a way
that it is lifted onto the roller conveyor 46.

However, this may cause the face to deform. This requires subsequent treatment,
especially machining of the damaged parts of the face, which is time-consuming

14



10

15

20

25

30

CA 03234406 2024-4-9

and therefore undesirable. During standard operation, therefore, the pipe 36 lifted
by the contact bodies 52.1, 52.2 before it reaches the run-up skid 74.

To facilitate the activation of the contact bodies 52.1, 52.2 for an operator, for
example in the driver's cabin 15, the pipe welding machine 10 can have a pipe
position sensor 78. The pipe position sensor 78 may be formed by or feature a
camera 80, for example. The camera records images that can be displayed on a
screen 82 (see figure 1), not depicted, in the driver's cabin. Alternatively or
additionally, the camera is equipped with an image recognition system, by means
of which a position of the pipe 36 relative to the pipe receiver 14 can be detected.

The pipe position sensor 78 may also feature at least one light barrier 80,
depicted here by the dashed line. However, other pipe position sensors 78 are
conceivable, such as those that measure tactilely or electrically.

Figure 5 depicts the tilt angles y1, y2 between a projection of the wheel rotational
axis Dro.1 or D70.20nto the horizontal plane En on the one hand and a projection of
the pipe receiver longitudinal axis onto the horizontal plane En on the other. The
tilt angles y1, y2 are preferably 90 £ 15°.

Figure 4a shows a side view of the foot section 42. Figure 5 is the section along
the line A-A.

Figures 6a and 6b show that the first linearly moveable contact body 52.1
comprises a first base body 84.1. The second linearly moveable contact body
52.2 has a second base body 84.2. Both base bodies 84.1, 84.2 are made of
metal, for example, in particular steel or aluminum.

A scratch-protection 86.1 is arranged on the first base body 84.1. In the present

case, the scratch protection 86.1 comprises multiple scratch protection elements
88.1.1, ..., 88.1.6, each of which is made of hard rubber that has been vulcanized

15
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onto a support strip. The anti-scratch material, for example the hard rubber in the
present case, preferably exhibits a hardness of 22 to 40 Shore D.

The scratch protection elements are screwed to the base body 84.1. Accordingly,
a scratch protection 86.2 is arranged on the second base body 84.2 that is also
made up of multiple scratch protection elements 88.2.1, ... Parts of the surfaces of
the scratch protection 86.1 and 86.2 form a contact surface 90 of the contact body
52, in that the contact body comes into contact with the pipe 36 when it is lifted.
Figure 6¢ shows a perspective view of the contact bodies 52.1, 52.2. The contact
bodies 52.1, 52.2 and the contact body longitudinal guide 72 form a receiving
head 91.

Figure 7a depicts a view in viewing direction A. It should be noted that the first
contact body 52.1 is connected for movement purposes by means of the first drive
54.1, here in the form of a hydraulic cylinder. The second contact body 52.2 can
be moved by means of the second drive 54.2, here in the form of a second
hydraulic cylinder.

Figure 7b depicts an alternative embodiment of the receiving head 91 with a
concavely curved contact surface 90. A sliding cylinder radius Roo of a sliding
cylinder 94 corresponds in particular at least to the nominal diameter Rzs of the
pipe 36. In the present case, the sliding cylinder radius Roo is 1.05 times a nominal
diameter Rss.
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Reference list

10
12
14
15
16
18

20
22
24
26
28

30
32
34
36
38

40
42
44
45
46
47
48

50
52
54
56

pipe welding machine
welding unit

pipe receiver

driver’s cabin

distal end

proximal end

chassis
movement device
running gear
motor

hydraulic cylinder

coordinate system
pipe centering
support roller

pipe

guide roller

yoke

foot section

main section

roller

roller conveyor
machine control unit
hydraulic unit

pipe lifter

contact body
contact body drive
pipeline section
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58 pipeline guide

70  wheel

72 contact body longitudinal guide
74 run-up skid

76  run-up surface

78 pipe position sensor

80 camera

82 screen

84 base body

86 scratch protection

88 scratch protection element

90 contact surface
91 receiving head

o angle of attack
bevel angle

y  tiltangle

v7e run-up surface angle of

inclination

via angle of inclination

A viewing direction

A4 pipe receiver longitudinal axis

AR

As welding axis

pipe longitudinal axis

B ground
Drok wheel rotational axis
D centering inner circle diameter

Des cradle rotational axis
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En

hie
ha

horizontal plane
direction of travel
horizontal

elevation

welding axis height
running index of rollers
running index of rollers
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Rao
R3s

running index of wheels

centering inner circle
direction of movement
sliding cylinder radius
nominal diameter
angle of inclination
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CLAIMS

A mobile pipe welding machine (10) with
(a) a welding unit (12) for welding pipes (36) and
(b) a pipe receiver (14) for guiding a pipe (36) to the welding unit (12),
(c) the pipe receiver (14) comprising
(i) adistal end (16) facing away from the welding unit (12) and
(i) a proximal end (18) facing the welding unit (12),
characterized in that
(d) the pipe receiver (14) comprises at the distal end at least one linearly
movable contact body (52) for lifting a pipe (36).

The mobile pipe welding machine (10) according to claim 1, characterized in

that

(a) the atleast one linearly moveable contact body (52) has a contact
surface (90) that comes into contact with the pipe (36) when the pipe
(36) is lifted,

(b) a scratch protection (86) made of anti-scratch material is arranged on
the contact surface (90) and

(c) the anti-scratch material is non-metallic: specifically, it is an elastomer,
a thermoset, a thermoplastic or rubber.

The mobile pipe welding machine (10) according to one of the preceding
claims, characterized in that the contact surface (90)

is at least partially concavely curved and/or

has a sliding cylinder radius (Ro4) which is at most a factor of 3 of a nominal
diameter (Ros) of a pipe to be welded.

The mobile pipe welding machine (10) according to one of the preceding

claims, characterized in that
the at least one contact body (52) has at least one rotatably mounted wheel
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(70) which is rotatably mounted about a wheel rotational axis (D7ok).

The mobile pipe welding machine (10) according to claim 4, characterized in
that the wheel rotational axis (D7ok) extends at an angle of attack (a) of at
least 20°, especially at least 30°, to the horizontal plane (En).

The mobile pipe welding machine (10) according to one of the preceding
claims, characterized in that the pipe receiver (14) has at least two contact
bodies (52) that can be moved linearly towards each other.

The mobile pipe welding machine (10) according to one of the preceding

claims, characterized by

(a) afirst contact body drive (54.1), which comprises a first contact body
longitudinal guide (72.1) for guided movement of the first contact body
(52.1) and/or

(b) a second contact body drive (54.2), which comprises a second contact
body longitudinal guide (72.2) for guided movement of the second
contact body (52.2).

The mobile pipe welding machine (10) according to claim 7, characterized in
that
(a) the atleast one linearly moveable contact body (52.1) has a base body
(84), which
is guided on the contact body longitudinal guide (72.1) and fixed
to the scratch protection (86) and
is made of a base body material, and
(b) a base body material hardness of the base body material is
at least five times a Vickers hardness of the anti-scratch material and/or
at least ten times a Shore D hardness of the base body material
hardness.
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10.

11.

12.

The mobile pipe welding machine (10) according to one of the claims 2 to 8§,
characterized in that

an anti-scratch material hardness of the anti-scratch material is at most 58
Shore D, especially at most 45 Shore D.

The mobile pipe welding machine (10) according to one of the preceding
claims, characterized in that

the contact body longitudinal guides (72) extend transversely towards each
other, in particular in a V-shape.

The mobile pipe welding machine (10) according to claim 10, characterized

in that

(a) the first contact body longitudinal guide (72.1) extends at a first bevel
angle (B1) to the pipe receiver longitudinal axis (A14) that is at least 30°
and/or at most 85° and/or

(b) the second contact body longitudinal guide (72.2) extends at a second
bevel angle (B2) to the pipe receiver longitudinal axis (A14) that is at
least 30° and/or at most 85°.

The mobile pipe welding machine (10) according to one of the preceding
claims, characterized in that
(a) the atleast one contact body (52) can be moved by means of the at
least one contact body drive (54)
(i)  from a neutral position, in which the contact body (52) does not lift
the pipe (36),
(i)  into a lifting position, in which the contact body (52) lifts the pipe
(36), and that
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(b)

the pipe welding machine (10) comprises a run-up skid (74) which

(i) is preferably proximally in the longitudinal direction in relation to
the pipe receiver longitudinal axis (A14) behind a distal end (16) of
the contact body (52) in the neutral position, and

(i)  has a run-up surface (76) that extends transverse to the horizontal
plane (En).

13. The mobile pipe welding machine (10) according to one of the preceding

14.

15.

claims, characterized by

(a)

a pipe position sensor (78) for detecting a pipe (36) located in front of
the pipe receiver (14) in terms of a direction of travel (F) of the pipe
welding machine (10),

wherein the at least one contact body (52) is designed to automatically
move from the neutral position into the lifting position when the pipe
position sensor (78) falls short of a predetermined distance to the pipe
(36).

The mobile pipe welding machine (10) according to one of the preceding

claims, characterized by

(a)

(b)

a camera (80), the contact body (52) being located in its field of vision,
for recording images and

a screen (82) for displaying the images in a driver’s cabin (15) of the
pipe welding machine (10).

A method for producing a pipeline, comprising the steps:

(i)

(ii)

(iii)

(iv)

moving a mobile pipe welding machine (10) according to the preceding
claims towards a pipe (36),

lifting the pipe (36) by linearly moving a contact body (52) of a pipe
receiver (14) of the pipe welding machine (10),

transporting the pipe on the pipe receiver to a welding unit (12) of the
pipe welding machine (10) and

welding the pipe (36) to a pipeline section (56).
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Fig. 3
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Fig. 6
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