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ORBITAL WELDING DEVICE WITH SIMPLIFIED HANDLING
TECHNICAL FIELD

[0001]The invention relates generally to orbital welding devices of so-called closed
construction, which form a welding head with a chamber for shielding gas around

the pipe ends to be welded.
BACKGROUND

[0002] The prior art US20100051586A1 presents one representative of these
special welding devices. This type of welding devices is used in particular in the
medical or foodstuff sector, where high-quality weld seams, welded in a shielding
gas atmosphere, using rust-resistant steels, in the case of often even very small
pipe diameters (a few centimeters), are of importance. Accordingly, this

construction is distinguished by compact dimensions and easy handling.

[0003] The inventors have found it to be disadvantageous that the handling of
these special welding devices has weaknesses. For example, a user must define a
starting position in accordance with how the user has clamped the welding head to
the pipe, must calibrate the electrode rotation mechanism of the welding head, or

unexpected failures occur if maintenance intervals are not adhered to.
SUMMARY

[0004] The object on which the invention was based was that of improving the
above-mentioned disadvantage. The object is achieved by means of the invention,

in particular as defined in the independent claims.

[0005] In particular, this object is achieved by means of an orbital welding device,
the orbital welding device having a welding current source in a welding current
source housing and a base controller therein or thereon and having an orbital
welding head, which is separate from the welding current source housing and is
connected to the welding current source by means of a cable, the orbital welding
head having a pipe mount and a welding electrode holder, which is mounted

rotatably with respect to the pipe mount and is intended for holding the welding
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electrode, the orbital welding device having a preferably electric motor, which is
preferably controlled by a moto controller, particularly preferably by the base
controller, of the orbital welding device, and which is designed to drive the welding
electrode holder and thus turn it with respect to the pipe mount, the orbital welding
head having a chamber for shielding gas, which is designed to surround a welding
electrode of the orbital welding head and substantially seal it off from the outside
during a welding process, the orbital welding head having an electrical circuit,
preferably in the form of a digital controller,

wherein the electrical circuit is connected:

- to a position sensor, which the orbital welding head in this case has, the

position sensor being designed to generate a position value; and/or

- to a memory device, which the orbital welding head in this case has, the
electrical circuit being designed to store one or more loading values and/or one or

more calibrating values in the memory device.

[0006] In particular, this object is furthermore achieved by means of a method for
operating an orbital welding device, current being conducted to an orbital welding
head from a welding current source by means of a cable, a welding electrode
holder being driven by means of a motor and turned with respect to a pipe mount
of the orbital welding head, a welding electrode of the orbital welding head being
surrounded and substantially sealed off from the outside during a welding process
by a chamber for shielding gas, an electrical circuit of the orbital welding head
being operated,

wherein, by means of the electrical circuit:

- a position value, generated by a position sensor, which the orbital welding

head in this case has, is processed; and/or

- one or more loading values and/or one or more calibrating values are

stored in a memory device, which the orbital welding head in this case has.

[0007] In this way, according to the invention, a welding device is provided with

which it is possible to realize various convenience functions. Contrary to the efforts
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typically made for this type of closed welding heads to keep the welding head as
far as possible free from all excess ballast in order to achieve a lightweight and
slim construction, provision is made according to the invention whereby the
welding head is equipped with the special additional electronics that facilitate the
welding process for the user (less calibration necessary, facilitated start of the
welding process by incorporation of the position sensor signal instead of
exclusively a manual inputting of the orientation in which the welding head has
been fastened to the pipe). With corresponding use of a memory, planning of
maintenance work can be better defined. This is because the specific loading of
the orbital welding head or of the electrode is stored together with the orbital
welding head and can be provided for the maintenance independently of the base
controller. By storing calibrating data, users are spared the need to perform
repeated calibration runs, because the calibrating data specific to the orbital

welding head are stored directly in the orbital welding head.

[0008] The cable preferably has a minimum length of 1 m, preferably 2 m,
particularly preferably 5 m. The pipe mount is preferably a clamping mount formed
similarly to a set of tongs. The welding current source is preferably static, whereas

the orbital welding head is manually portable.

[0009] The chamber is preferably designed such that the pipe pieces that are to
be welded to one another are enclosed by the chamber at the ends that are to be
connected. The chamber preferably has an inlet, for example with a hose
connector, for shielding gas, with which the chamber can thus be filled. The air that
was previously present is in this case then forced out of the chamber through the
above-stated small gaps or openings. The chamber may also have a dedicated

gas outlet.

[0010] The chamber is preferably designed such that the welding electrode can

be rotated in the chamber around the pipe pieces that are to be welded.

[0011] According to the invention, a sensor is to be understood to mean a device

for detecting a physical variable and converting this into an electrical signal.
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[0012] The orbital welding head preferably has a housing which adjoins the
chamber and which forms for example a handle for the user or a housing for
operator control or switch elements and/or the motor, and the electrical circuit is

arranged in the housing.

[0013] According to the invention, a value is an item of information regarding a
particular magnitude of a technical variable. The value is preferably
embodied/coded, preferably digitally, as a state of electrical voltages,
magnetizations or optical states. A value is preferably present in time-dependent
form in the form of a technical signal, for example an electrical, (electro-)magnetic,
optical and/or acoustic analogue, preferably digital signal. A value and also a
corresponding signal may have one or more dimensions and thus define a value
vector. According to the invention, a measured value is a value determined by
means of a sensor.

[0014] The position value preferably represents an orientation a) of the pipe
mount or b) of the welding electrode or of the welding electrode holder relative to
gravitational force. The position value preferably represents at least a roll angle y,
particularly preferably additionally a pitch angle 6, very particularly preferably also
a yaw angle ¢ (see the coordinate system in figure 5). The roll angle in particular is
of importance in the case of orbital welding, because this significantly influences
the orientation of the welding electrode relative to gravitational force, because the
pitch angle 6 is of rather lesser importance owing to the in most cases horizontally
running pipes. The pitch angle however becomes important if the pipes to be

welded run obliquely or vertically.

[0015] Calibrating data preferably comprise one or more of the following: end stop
position, one or more parameters for the conversion of motor input voltage to

angular velocity of the motor or of the welding electrode holder or of a gear part.

[0016] The position sensor is preferably a gyroscope sensor. The position sensor
is preferably designed to measure a position or change in position with respect to

at least one, preferably two, particularly preferably three different spatial axes.
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[0017] In the case of a further orbital welding device according to the invention,
provision is made whereby the position sensor is arranged in a fixed relative
position with respect to the pipe mount and in a movable relative position with
respect to the welding electrode holder, and the position value represents an

orientation of the pipe mount with respect to gravitational force.

[0018] In this way, by contrast to the positioning of the position sensor on the
electrode, a furthermore compact construction of the welding electrode holder and
thus of the chamber is made possible, and an electrical rotary leadthrough is

avoided.
[0019] The position sensor is preferably arranged in the housing.

[0020] In the case of a further orbital welding device according to the invention,
provision is made whereby the electrical circuit or the base controller is designed

to calculate in dependence
- on the position value and

- on a turn value, which represents the turning of the welding electrode with

respect to the pipe mount,

- an orientation value, which represents an orientation of the welding

electrode or of the welding electrode holder with respect to gravitational force.

[0021] In a further method according to the invention, a corresponding value is

correspondingly calculated.

[0022] In this way, the orientation of the welding electrode can be calculated even
though the position sensor is not arranged fixedly with respect to the welding
electrode, and said orientation is then incorporated into the open-loop or closed-

loop control of the welding process.

[0023] The turn value is for example one of, or an average of several of, the
following: measured value of an angle encoder, position value of a stepper motor,

value of a calculation unit which determines the angular position of the electrode
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from rotational speed and time of rotation with respect to a defined position

(defined for example by means of a limit switch) (so-called "home" position).

[0024] In the case of a further orbital welding device according to the invention,
provision is made whereby the electrical circuit is designed to pass on to the base
controller the position value or the orientation value calculated according to the
preceding refinement example. In a further method according to the invention, a

corresponding passing-on is performed.

[0025] The passing-on from the electrical circuit to the base controller, and/or an
accessing of the memory device by the base controller or communication between
the electrical circuit and the base controller as mentioned in this description,

preferably takes place via a differential interface, for example CAN or RS485.

[0026] In the case of a further orbital welding device according to the invention,
provision is made whereby the base controller is designed to carry out an open-
loop or closed-loop control of a welding process in dependence on the position

value or the orientation value.

[0027] Corresponding closed-loop control or open-loop control is performed in a
further method according to the invention.

[0028] In this way, the different orientations in which the orbital welding device
can be attached to the pipe by means of the pipe mount can be identified and
automatically compensated in the welding process. In the case of orbital welding, it
must for example be taken into account that, owing to gravitational force, the weld
seam forms differently at different regions as the welding electrode moves around
the pipe. Since a uniform weld seam is desired, the welding process is therefore
performed with different parameters in a manner dependent on the position of the

welding electrode.

[0029] In the case of a further orbital welding device according to the invention,
provision is made whereby the base controller is designed to load a stored welding
process program from a memory and the open-loop or closed-loop control of the

welding process includes a run of the welding process program, the base controller
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being designed to shift a starting point, at which the run of the welding process
program begins, and preferably an endpoint, at which the run of the welding

process program ends, in dependence on the position value.

[0030] In a further method according to the invention, corresponding loading and

shifting is performed.

[0031] In this way, the position value can be incorporated into the open-loop

control or closed-loop control of the welding process in a simple manner.

[0032] The welding process program preferably comprises a table or function in
which, for a particular angular position of the welding electrode relative to the

welding electrode holder, one or more parameters (for example current intensity)
for the closed-loop control or open-loop control of the welding current source are

stored or calculated.

[0033] In the case of a further orbital welding device according to the invention,
provision is made whereby the orbital welding device has a display unit, which is
designed to present a graphic representation of the orientation of the welding
electrode with respect to gravitational force, the orbital welding device being
designed to turn and/or tilt the graphic representation in dependence on the
position value, preferably several times within a second, in order to present

changes in the position value.

[0034] In a further method according to the invention, a corresponding

presentation is correspondingly displayed.

[0035] In this way, a user can see the orientation on the display unit and, for

example, correct it.

[0036] In the case of a further orbital welding device according to the invention,
provision is made whereby the electrical circuit is designed to store in the memory

device

a) a number and/or a time period and/or a maximum current and/or a

current accumulated over time, corresponding to an electrical charge, of the
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welding processes carried out with the welding electrode or the orbital welding

head and/or arcs and/or

b) a number of specific vibrations, for example exceeding a or various

threshold values, and/or
C) an operating time of the motor as the one or more loading values.

[0037] In a further method according to the invention, corresponding storage is

performed.

[0038] A good prediction of part failures that are to be expected is possible by

means of these loading values.

[0039] In the case of a further orbital welding device according to the invention,
provision is made whereby the orbital welding device, preferably the orbital welding
head, has a loading sensor and the electrical circuit or the base controller is
designed to determine one or more of the loading values from a measured value of

the loading sensor.

[0040] In a further method according to the invention, a corresponding

determination is performed.

[0041] In this way, the loading values are measurable by means of the orbital

welding device.

[0042] The loading sensor preferably has a current sensor (for example current
sensor of the motor current or of the current conducted into the welding electrode)
and/or an acceleration sensor (for measuring the vibrations). The acceleration
sensor is preferably a position sensor. It is preferably the same sensor that already

serves as a position sensor in the preceding refinement examples.

[0043] The loading sensor is preferably composed of various elements, which are
preferably arranged in a distributed manner in the orbital welding head and the

welding current source housing.
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[0044] In the case of a further orbital welding device according to the invention,
provision is made whereby the orbital welding head at least partially has the
loading sensor, and the orbital welding head having a battery, and the orbital
welding head being designed to operate the part of the loading sensor that the
orbital welding head has with the aid of the electrical energy provided by the
battery and to store one or more of the loading values in the memory device by

means of the electrical circuit.

[0045] In a further method according to the invention, corresponding operation of

the loading sensors and corresponding storage are performed.

[0046] In this way, consideration is also given to loads on the orbital welding head
that arise when the orbital welding head is not connected to the welding current

source, for example during transport or storage.

[0047] In the case of a further orbital welding device according to the invention,
provision is made whereby the electrical circuit is designed to receive one or more

of the loading values from the base controller.

[0048] In a further method according to the invention, one or more loading values

are received from the base controller by means of the electrical circuit.

[0049] In this way, loading values can be stored in the memory device by means

of the base controller.

[0050] In the case of a further orbital welding device according to the invention,
provision is made whereby the base controller or the electrical circuit is designed
to read out one or more of the loading values, directly or indirectly via the electrical
circuit, from the memory device and to emit an alarm signal if one or more of the
loading values exceeds a threshold value predefined for the respective loading

value.

[0051] In a further method according to the invention, corresponding reading-out

and emitting of an alarm are performed.
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[0052] In this way, the need for maintenance or a replacement of parts is signalled
to the user, wherein it is not of importance here what current source and what base
controller have previously been used to perform welding processes. The orbital
welding head can be operated with different current sources because the loading
information items are stored directly in the orbital welding head. The alarm signal
may be for example visual, haptic or acoustic. For example, it is an LED display on
the orbital welding head (for example flashing LED) or the current source or a pop-

up window on a screen of the orbital welding head or of the current source.

[0063] In the case of a further orbital welding device according to the invention,
provision is made whereby the base controller or the electrical circuit is designed
to carry out a calibrating run of the motor and thereby generate the one or more
calibrating values. In a further method according to the invention, corresponding

calibration and storage are performed.

[0054] In this way, calibrating values can be generated by the orbital welding

device.

[0065] The electrical circuit is preferably designed to receive one or more of the
calibrating values from the base controller. The base controller is preferably
designed to read out one or more of the calibrating values, directly or indirectly via
the electrical circuit, from the memory device, and to perform open-loop control or
closed-loop control of a welding process in a manner dependent on the one or

more read-out calibrating values.

[00656] Preferably, for the calibration of the velocity calculation, that is to say
calculation of the angular velocity of the motor or of the welding electrode holder or
of a gear part on the basis of the motor input voltage, the following calibration for
calculating one or more parameters for converting motor input voltage to angular
velocity of the motor or of the welding electrode holder or of a gear part is
performed, or the base controller or the electrical circuit is designed to carry out

the following calibration:

- activating the motor with a defined voltage u1,

10
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- detecting a specific first angular position ¢1 (for example by means of a
position switch or angle encoder) of the motor or of the welding electrode holder or

of a gear part and starting a time measurement at t1;

- detecting a specific second angular position ¢2 (for example by means of
a position switch or angle encoder) of the motor or of the welding electrode holder

or of a gear part and stopping the time measurement at t2;

- calculating a parameter p as the calibrating value for converting the motor
input voltage u1 into the angular velocity o1 of the motor or of the welding

electrode holder or of a gear part in dependence on ¢1, ¢2, t1 and t2, preferably as
p=(p2—01)/ (12 -t1).

[0067] The first and second angular positions may be detected by means of
different position switches, but particularly preferably by a single position switch,

wherein 2 — ¢1 is then equal to 360°.

[0068] In the case of a further orbital welding device according to the invention,
provision is made whereby the base controller or the electrical circuit is designed
to emit an alarm signal (with regard to preferred embodiments of an alarm signal,
see above) if the one or more calibrating values (generated for example by means
of a short calibrating run according to the invention performed beforehand) differ
from one or more calibrating values already present in the memory device
(generated for example by means of a calibrating run according to the invention
performed in the more distant past) by more than a predetermined amount. In the
case of a further method according to the invention, an alarm signal is

correspondingly output.

[0059] In this way, wear phenomena can be identified and displayed to the user,
such that precautionary maintenance of the orbital welding device can for example
be performed. Since the calibration data are stored in the welding head, wear
detection specific to the welding head is thus realized, and it is not imperatively
necessary for the calibration to always be performed with the same welding current
source. It is particularly preferable for the electrical circuit in the welding head to be

designed to generate the calibration data and/or output the alarm signal

11
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independently of the base controller — the welding head is thus, with regard to this
wear detection, partially or even entirely independent of the welding current

source.

[0060] Preferably, the abovementioned parameter p is generated as calibrating
value (for example before the first use of the orbital welding head) and written into
the memory unit, for example during a first calibrating run. After a certain period of
time (for example one year), a calibrating run is performed again, and the newly
generated parameter p_neu is compared with the previously stored parameter p. If
p_neu is smaller than p by a predetermined amount (for example p_neu <0.75*
p), this may for example be because the gear has accumulated dirt and therefore
the angular velocity is lower, for the same motor voltage, than at the time of the
first calibrating run. Through outputting of an alarm signal, this wear can thus be

easily identified by the user.

[0061] In the case of a further orbital welding device according to the invention,
provision is made whereby the base controller or the electrical circuit is designed
to measure the position value or a part of the position value at the beginning,
during or at the end of a welding operation and store it in a log file relating to the
welding operation. In a further method according to the invention, corresponding

measurement and storage are performed.

[0062] In this way, the actual orientation of the weld seam and/or of the pipe can
be logged and thus checked. Thus, at the same time as the welding, the
orientation of the pipe system at the various weld seams is "mapped". It is thus
particularly preferably the case, for example, that the correct pitch angle (see
figure 5) in the case of obliquely (that is to say non-horizontally) running pipes is

logged.
BRIEF DESCRIPTION OF THE DRAWINGS

[0063] The invention will now be illustrated in more detail by way of example on

the basis of drawings, in which:

[0064] Figure 1 shows a first embodiment of a device according to the invention,

12
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[0065] Figure 2 shows a second embodiment, based on the first embodiment, of a

device according to the invention,

[0066] Figure 3 shows a third embodiment, based on the first embodiment, of a

device according to the invention,

[0067] Figure 4 shows a fourth embodiment, based on the first, second and third

embodiments, of a device according to the invention,

[0068] Figure 5 is an illustration of an exemplary coordinate system for the use of

the position sensor.
DETAILED DESCRIPTION

[0069] A detailed description of figure 1 will be given below. The embodiment is
such that the orbital welding device 1 has a welding current source 10 in a welding
current source housing 11 and a base controller 12 therein and has an orbital
welding head 20, which is separate from the welding current source housing 11
and is connected to the welding current source 10 by means of a cable 2, the
orbital welding head 20 having a pipe mount 21 and a welding electrode holder 22,
which is mounted rotatably with respect to the pipe mount 21 and is intended for
holding the welding electrode 23, the orbital welding device 1 having an electric
motor 31, which is activated by the base controller 12 of the orbital welding device
1 and which is designed to drive the welding electrode holder 22 and thus turn it
with respect to the pipe mount 21, the orbital welding head 20 having a chamber
50 for shielding gas, which is designed to surround a welding electrode 23 of the
orbital welding head 20 and substantially seal it off from the outside during a
welding process, the orbital welding head 20 having an electrical circuit 60 in the

form of a digital controller, wherein the electrical circuit 60 is connected:

- to a position sensor 41, which the orbital welding head 20 in this case has,

the position sensor 41 being designed to generate a position value 41.1; and/or

- to a memory device 61, which the orbital welding head 20 in this case has,
the electrical circuit 60 being designed to store one or more loading values 61.1

and/or one or more calibrating values 61.2 in the memory device.

13
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[0070] During the operation of the orbital welding device (1), provision is made
whereby current is conducted to the orbital welding head 20 from the welding
current source 10 by means of the cable 2, the welding electrode holder 22 being
driven by means of the motor 31 and turned with respect to the pipe mount 21 of
the orbital welding head 20, the welding electrode 23 of the orbital welding head 20
being surrounded and substantially sealed off from the outside during a welding
process by the chamber 50 for shielding gas, the electrical circuit 60 of the orbital

welding head 20 being operated, wherein, by means of the electrical circuit 60:

- the position value 41.1, generated by the position sensor 41, which the

orbital welding head 20 in this case has, is processed; and/or

- the one or more loading values 61.1 and/or the one or more calibrating
values 61.2 are stored in the memory device 61, which the orbital welding head 20

in this case has.

[0071] Depending on the embodiment, the device 1 has the position sensor 41 or

the memory 61 or both.

[0072] Here, the cable 2 has a minimum length of 2 m. The pipe mount 21 is a
clamping mount formed similarly to a set of tongs. The chamber 50 is designed
such that the pipe pieces that are to be welded to one another are enclosed by the
chamber 50 at the ends that are to be connected. The chamber 50 has an inlet, for
example with a hose connector, for shielding gas, with which the chamber can thus
be filled. The chamber 50 is designed such that the welding electrode 23 can be
rotated in the chamber 50 about the pipe pieces that are to be welded. Here, the
orbital welding head 20 has a housing 90 which adjoins the chamber 50 and which
forms for example a handle for a user or a housing for operator control or switch
elements and/or the motor 31, and the electrical circuit 60 is arranged in the

housing 90.

14
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[0073] The embodiment is such that the position sensor 41 is arranged in a fixed
relative position with respect to the pipe mount 21 and in a movable relative
position with respect to the welding electrode holder 22 and the position value 41.1
represents an orientation of the pipe mount 21 with respect to gravitational force.
Here, the position sensor 41 is arranged in the housing 90. The embodiment is

such that the electrical circuit 60 is designed to store in the memory device 61

a) a number and/or a time period and/or a maximum current and/or a
current accumulated over time, corresponding to an electrical charge, of the
welding processes carried out with the welding electrode 23 or the orbital welding

head 20 and/or arcs and/or

b) a number of specific vibrations, for example exceeding a or various

threshold values, and/or

C) an operating time of the motor 31

as the one or more loading values 61.1, by contrast to the situation in figure 2.

[0074] A more detailed description of figure 2 will be given below. The
embodiment is such that the base controller 12 is designed to calculate in

dependence

- on the position value 41.1 and

- on a turn value, which represents the turning of the welding electrode 23

with respect to the pipe mount 21,

an orientation value, which represents an orientation of the welding electrode 23 or
of the welding electrode holder 22 with respect to gravitational force. The
embodiment is such that the electrical circuit 60 is designed to pass on to the base

controller 12 the position value 41.1, the base controller 12 being designed to carry

15
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out an open-loop or closed-loop control of a welding process in dependence on the
position value 41.1 and the orientation value. The embodiment is such that the
base controller 12 is designed to load a stored welding process program from a
memory, the open-loop or closed-loop control of the welding process including a
run of the welding process program, the base controller 12 being designed to shift
a starting point, at which the run of the welding process program begins, and an
endpoint, at which the run of the welding process program ends, in dependence on

the position value 41.1.

[0075] A more detailed description of figure 3 will be given below. The
embodiment is such that the orbital welding device 1 has a loading sensor 42 and
the electrical circuit 60 or the base controller 12 is designed to determine one or
more of the loading values 61.1 from a measured value of the loading sensor 42.
The loading sensor 42 in this case has a current sensor of the motor current and of
the current conducted into the welding electrode and has an acceleration sensor
(for measuring the vibrations). The acceleration sensor is in this case a position
sensor 41. It is the same sensor that already serves as a position sensor 41 in the
preceding exemplary embodiments. The loading sensor 42 is in this case
composed of various elements, which are arranged in a distributed manner in the
orbital welding head 20 and the welding current source housing 11. The
embodiment is such that the electrical circuit 60 is designed to receive one or more

of the loading values 61.1 from the base controller 12.

[0076] A more detailed description of figure 4 will be given below. The
embodiment is such that the orbital welding head 20 at least partially has the
loading sensor 42, the orbital welding head 20 having a battery 70, and the orbital
welding head 20 being designed to operate the part of the loading sensor 42 that
the orbital welding head 20 has with the aid of the electrical energy provided by the

battery 70 and to store one or more of the loading values 61.1 in the memory
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device 61 by means of the electrical circuit 60. The embodiment is such that the
base controller 12 is designed to read out one or more of the loading values 61.1
from the memory device 61 and to emit an alarm signal if one or more of the
loading values 61.1 exceeds a threshold value predefined for the respective
loading value 61.1. The embodiment is such that the base controller 12 is
designed to carry out a calibrating run of the motor 31 and thereby generate the
one or more calibrating values 61.2. Here, the electrical circuit 60 is designed to
receive one or more of the calibrating values 61.2 from the base controller 12.
Here, the base controller 12 is designed to read out one or more of the calibrating
values 61.2 from the memory device 61, directly or indirectly via the electrical
circuit 60, and to perform open-loop control or closed-loop control of a welding

process in dependence on the one or more read-out calibration values 61.2.

[0077] A more detailed description of figure 5 will be given below. The roll-pitch-
yaw coordinate system is plotted here with the position sensor position as the
origin. A mathematical translation of the origin onto the central axis of the pipe

mount is preferably performed (dash-dotted line).
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20 Orbital welding head
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22 Welding electrode holder
23 Welding electrode

31 Motor
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PATENT CLAIMS

1. An orbital welding device (1), the orbital welding device (1) having a welding
current source (10) in a welding current source housing (11) and a base controller
(12) therein or thereon and having an orbital welding head (20), which is separate
from the welding current source housing (11) and is connected to the welding
current source (10) by means of a cable (2), the orbital welding head (20) having a
pipe mount (21) and a welding electrode holder (22), which is mounted rotatably
with respect to the pipe mount (21) and is intended for holding a welding electrode
(23), the orbital welding device (1) having a motor (31), which is designed to drive
the welding electrode holder (22) and thus turn it with respect to the pipe mount
(21), the orbital welding head (20) having a chamber (50) for shielding gas, which
is designed to surround a welding electrode (23) of the orbital welding head (20)
and substantially seal it off from the outside during a welding process, the orbital
welding head (20) having an electrical circuit (60),

wherein the electrical circuit (60) is connected:

- to a position sensor (41), which the orbital welding head (20) in this case has,
the position sensor (41) being designed to generate a position value (41.1); and/or
- to a memory device (61), which the orbital welding head (20) in this case has,
the electrical circuit (60) being designed to store one or more loading values (61.1)

and/or one or more calibrating values (61.2) in the memory device (61).

2. The orbital welding device (1) as claimed in claim 1, the position sensor (41)
being arranged in a fixed relative position with respect to the pipe mount (21) and
in a movable relative position with respect to the welding electrode holder (32) and
the position value (41.1) representing an orientation of the pipe mount (21) with

respect to gravitational force.

3. The orbital welding device (1) as claimed in claim 2, the electrical circuit (60) or
the base controller (12) being designed to calculate in dependence

- on the position value (41.1) and

- on a turn value, which represents the turning of the welding electrode (23) with

respect to the pipe mount (21),
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an orientation value, which represents an orientation of the welding electrode (23)

or of the welding electrode holder (22) with respect to gravitational force.

4. The orbital welding device (1) as claimed in one of claims 1 to 3, the electrical
circuit (60) being designed to pass on to the base controller (12) the position value

(41.1) or the orientation value calculated according to the preceding claim.

5. The orbital welding device (1) as claimed in claim 4, the base controller (12)
being designed to carry out an open-loop or closed-loop control of the welding

process in dependence on the position value (41.1) or the orientation value.

6. The orbital welding device (1) as claimed in claim 5, the base controller (12)
being designed to load a stored welding process program from a memory and the
open-loop or closed-loop control of the welding process including a run of the
welding process program, the base controller (12) being designed to shift a starting
point at which the run of the welding process program begins in dependence on

the position value (41.1).

7. The orbital welding device (1) as claimed in one of claims 4 to 6, the orbital
welding device (1) having a display unit, which is designed to present a graphic
representation of the orientation of the welding electrode with respect to
gravitational force, the orbital welding device (1) being designed to turn and/or tilt

the graphic representation in dependence on the position value (41.1).

8. The orbital welding device (1) as claimed in one of claims 1 to 7, the electrical
circuit (60) being designed to store in the memory device (61)

a) a number and/or a time period and/or a maximum current and/or a current
accumulated over time, corresponding to an electrical charge, of the welding
processes carried out with the welding electrode (23) or the orbital welding head
(20) and/or arcs and/or

b) a number of specific vibrations, for example exceeding a or various threshold
values, and/or

C) an operating time of the motor (31)

20



WO 2020/096873 PCT/US2019/059298

as the one or more loading values (61.1).

9. The orbital welding device (1) as claimed in one of claims 1 to 8, the orbital
welding device (1) having a loading sensor (42) and the electrical circuit (60) or the
base controller (12) being designed to determine one or more of the loading values

(61.1) from a measured value of the loading sensor (42).

10. The orbital welding device (1) as claimed in claim 9, the orbital welding head
(20) at least partially having the loading sensor (42), and the orbital welding head
(20) having a battery (70), and the orbital welding head (20) being designed to
operate the part of the loading sensor (42) that the orbital welding head (20) has
with the aid of the electrical energy provided by the battery (70) and to store one or
more of the loading values (61.1) in the memory device (61) by means of the

electrical circuit (60).

11. The orbital welding device (1) as claimed in one of claims 1 to 10, the electrical
circuit (60) being designed to receive one or more of the loading values (61.1) from

the base controller (12).

12. The orbital welding device (1) as claimed in one of claims 1 to 11, the base
controller (12) or the electrical circuit (60) being designed to read out one or more
of the loading values (61.1) from the memory device (61) and to emit an alarm
signal if one or more of the loading values (61.1) exceeds a threshold value

predefined for the respective loading value (61.1).

13. The orbital welding device (1) as claimed in one of claims 1 to 12, the base
controller (12) or the electrical circuit (60) being designed to carry out a calibrating
run of the motor (31) and thereby generate the one or more calibrating values
(61.2).

14. The orbital welding device (1) as claimed in claim 13, the base controller (12)
or the electrical circuit (60), being designed to carry out the following calibrating

run:

21



WO 2020/096873 PCT/US2019/059298

- activating the motor (31) with a defined voltage u1;

- detecting a specific first angular position ¢1 of the motor (31) or of the welding
electrode holder (22) or of a gear part and starting a time measurement at t1;

- detecting a specific second angular position ¢2 of the motor (31) or of the
welding electrode holder (22) or of a gear part and stopping the time measurement
att2;

- calculating a parameter p as the calibrating value for converting the motor input
voltage u1 into the angular velocity o1 of the motor or of the welding electrode

holder or of a gear part in dependence on ¢1, ¢2, t1 and t2.

15. The orbital welding device (1) as claimed in one of claims 1 to 14, the base
controller (12) or the electrical circuit (60) being designed to emit an alarm signal if
the one or more calibrating values (61.1) differ from one or more calibrating values

already present in the memory device (61) by more than a predetermined amount.

16. The orbital welding device (1) as claimed in one of claims 1 to 15, the base
controller (12) or the electrical circuit (60) being designed to measure the position
value (41.1) or a part of the position value (41.1) at the beginning, during or at the
end of a welding operation and store it in a log file relating to the welding

operation.

17. A method for operating an orbital welding device (1), current being conducted
to an orbital welding head (20) from a welding current source (10) by means of a
cable (2), a welding electrode holder (22) being driven by means of a motor (31)
and turned with respect to a pipe mount (21) of the orbital welding head (20), a
welding electrode (23) of the orbital welding head (20) being surrounded and
substantially sealed off from the outside during a welding process by a chamber
(50) for shielding gas, an electrical circuit (60) of the orbital welding head (20)
being operated,

wherein, by means of the electrical circuit (60):

- a position value (41.1), generated by a position sensor (41), which the orbital

welding head (20) in this case has, is processed; and/or
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- one or more loading values (61.1) and/or one or more calibrating values (61.2)
are stored in a memory device (61), which the orbital welding head (20) in this

case has.
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