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(57) ABSTRACT

An exhaust gas system clamping device for clamping at least
two components of an exhaust gas system of an internal
combustion engine for a motor vehicle has at least one
positioning unit and at least one holding unit. The two
components of the exhaust gas system can be transferred by
the positioning unit into a predetermined position and can be
secured by the holding unit in the predetermined position,
the holding unit being a vacuum system having at least one
vacuum suction cup.
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EXHAUST GAS SYSTEM CLAMPING
DEVICE, JOINING DEVICE FOR AN
EXHAUST GAS SYSTEM, CLAMPING
METHOD AND ALSO JOINING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to DE 10 2017 101
858.1, filed Jan. 31, 2017.

FIELD OF THE INVENTION

[0002] The invention relates to a clamping device for an
exhaust gas system for an internal combustion engine, a
device for joining components of an exhaust gas system, to
a method for clamping components of an exhaust gas
system, and also to a method of joining at least two
components of an exhaust gas system for a motor vehicle.

BACKGROUND

[0003] Clamping devices for clamping at least two com-
ponents of an exhaust gas system of an internal combustion
engine for a motor vehicle are known, in particular for
clamping components of an exhaust gas system that are to be
joined. The exhaust gas system clamping device has at least
one positioning unit and at least one holding unit. The at
least two components of the exhaust gas system can be
transferred by the positioning unit into a predetermined
position and can be secured by a holding unit in the
predetermined position.

[0004] In this field, joining devices for an exhaust gas
system of an internal combustion engine for a motor vehicle
are known, these joining devices having such an exhaust gas
clamping device.

[0005] Clamping and joining devices of this type are
known from the prior art. The same applies for the methods
for clamping and joining of the type mentioned above.

[0006] In general, components of an exhaust gas system
that are to be joined are placed in an exhaust gas system
clamping device. For this purpose, supporting geometries
are provided in the exhaust gas system clamping device, said
supporting geometries are usually tailored to the geometry
of'the components that are to be joined. The components that
are to be joined are subsequently fastened in the clamping
device in that said components are pressed against the
supporting geometry by clips or clamps for example.

[0007] The clips or clamps are frequently closed manually.

[0008] Clips and clamps that can be actuated electrically
or pneumatically have already been proposed during the
course of efforts to provide a clamping arrangement of
components of an exhaust gas system that functions more
rapidly and is less complex.

[0009] In the case of exhaust gas system clamping devices
that are configured in this manner, it is normally necessary
to maintain particularly narrow tolerances with regard to the
geometry and the positioning of the components that are to
be joined as, when the exhaust gas system clamping device
is being actuated in an electric or pneumatic manner, the
“instinctive feeling” experienced during a manual actuation
is frequently missing. Without these narrow tolerances, the
components that are to be joined are at risk of being
damaged when said components are being clamped. Con-
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sequently, electrically or pneumatically actuated exhaust gas
system clamping devices are relatively complex to produce
and therefore expensive.

[0010] There is a desire to further improve known exhaust
gas system clamping devices and also to further improve
known joining devices for exhaust gas systems. Simultane-
ously, known methods of clamping and for joining at least
two components of an exhaust gas system are to be
improved. Both the devices as well as the methods are to be
simple and reliable. Moreover, said devices and methods are
to render possible an as rapid as possible clamping proce-
dure and a rapid joining procedure of components of an
exhaust gas system. Moreover, it is intended that the devices
can be produced in a cost-effective manner.

SUMMARY

[0011] An exhaust gas system clamping device for clamp-
ing at least two components of an exhaust gas system of an
internal combustion engine for a motor vehicle, in particular
for clamping components of an exhaust gas system that are
to be joined, has at least one positioning unit and at least one
holding unit. The at least two components of the exhaust gas
system can be transferred by the positioning unit into a
predetermined position and can be secured by the holding
unit in the predetermined position. The holding unit is a
vacuum system having at least one vacuum suction cup. The
components that are to be clamped are, in particular, posi-
tioned by way of their ends, for example by way of corre-
sponding stops. Furthermore, it is possible to staple the
components in advance as sub-assemblies, or it is possible
for said components to be connected to one another in
another manner and consequently for said components to be
placed as a component assembly into the exhaust gas system
clamping device. Alternatively, it is also possible to integrate
the individual components into the exhaust gas system
clamping device. The vacuum suction cups are preferably
produced from a flexible material. It is therefore possible to
set up different geometries of the components that are to be
clamped without it being necessary to exchange the vacuum
suction cups. The vacuum suction cups themselves and also
their function are also independent of possible geometry
tolerances or positioning tolerances of the components that
are to be clamped. The vacuum suction cups function
reliably despite this. Moreover, it is essentially simultane-
ously possible to produce a vacuum at the vacuum suction
cups. In comparison to the manual clamping procedure, it is
therefore possible for the components to be clamped in a
particularly rapid manner in an exhaust gas system clamping
device using a vacuum system. The same applies for releas-
ing the components. Moreover, it is possible in the case of
the vacuum systems to control the correct clamping proce-
dure in a particularly simple manner by way of monitoring
the vacuum pressure or volume flows within the vacuum
system. Furthermore, vacuum systems and vacuum suction
cups are relatively cost-effective and simple to construct, in
particular in comparison to electrically-actuated or pneu-
matic clamping systems

[0012] It is preferred that the at least two components that
are to be clamped are tube-shaped and the positioning unit
and holding unit are configured for the purpose of position-
ing or holding tube-shaped components. The term “tube-
shaped components” is to be understood to mean both tubes
themselves as well as, by way of example, housings for
catalytic converters or filters and also exhaust gas silencers
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and similar components. It is possible to provide corre-
sponding supporting geometries in the exhaust gas system
clamping device for this purpose in order to position such
components. Moreover, vacuum suction cups are used that
can also hold tube-shaped components. The exhaust gas
system clamping unit is therefore particularly well suited to
clamping components of exhaust gas systems.

[0013] The exhaust gas system clamping device can com-
prise at least two vacuum suction cups and the vacuum
suction cups can be coupled to a common vacuum supply
line. The vacuum suction cups can be coupled in parallel or
in series. In each case, this provides a particularly simple and
cost-effective construction of the vacuum system. It is
possible to use a single vacuum pump that is coupled to all
the vacuum suction cups. The number of vacuum suction
cups that are used is dependent upon the components that are
to be clamped. The vacuum system can also comprise 3 to
30 vacuum suction cups, wherein said system comprises by
way of example 5, 10, 15, 20, or 25 vacuum suction cups.
Consequently, it is ensured that the components that are to
be clamped are held in a secure and reliable manner.

[0014] In accordance with one embodiment, the exhaust
gas system clamping device comprises a control unit that
makes it possible to actuate the holding unit in an automated
manner, in particular wherein the positioning unit can also
be actuated by the control unit in an automated manner. It is
consequently possible to clamp and also to release the
components in an automated manner. As a consequence, the
manual outlay when operating the exhaust gas system
clamping device is reduced. It is also possible in this manner
to clamp and to release the components particularly rapidly.
Furthermore, such control units function in general in a
reliable manner with repetitive accuracy.

[0015] In a further development, the control unit com-
prises a monitoring unit that makes it possible to monitor the
at least one actual state of the holding unit. In particular, the
monitoring unit comprises a signal outputting unit that is
activated in the event of a deviation of the actual state from
a desired state of the holding unit. Whether the components
are to be clamped or released can be a desired and/or actual
state. The signal outputting unit is therefore, by way of
example, activated if the components are to be clamped
(desired state) but the components are not clamped or are not
entirely clamped (actual state). The same applies in the
reverse case, in which the components are to be released.
The output signal can be optical, acoustic or haptic, wherein
the term “haptic signal” is understood, by way of example,
to mean vibration. A reliable operation of the exhaust gas
system clamping device is consequently ensured, which
results in a high quality of the exhaust gas systems.

[0016] Moreover, the object is achieved by virtue of a
joining device having an exhaust gas system clamping
device as defined above and further having a joining unit for
joining at least two components of the exhaust gas system.
The components of the exhaust gas system can consequently
be joined in a simple, rapid and reliable manner. Moreover,
such a joining device is simple in construction and therefore
cost-effective.

[0017] The joining unit can be a welding unit or a solder-
ing unit, in particular an induction soldering unit or a
magnetic pulse welding unit. Such joining units are particu-
larly well suited to joining components of an exhaust gas
system.
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[0018] In one variant, the joining unit is coupled to a
monitoring unit of the exhaust gas system clamping device
and the joining unit is deactivated in the event of a desired
state of the holding unit deviating from an actual state of the
holding unit and/or a desired state of the positioning unit
deviating from an actual state of the positioning unit. Con-
sequently, it is ensured that the joining unit is only activated
if the components of the exhaust gas system are held
correctly in the joining device. Consequently, reliable and
repetitively accurate, high quality joining results are
achieved. The effects and advantages that are mentioned
further above in connection with a monitoring unit also
apply in a similar manner.

[0019] Furthermore, the object is achieved by a method
for clamping at least two components of an exhaust gas
system of an internal combustion engine for a motor vehicle,
said method comprising the following steps:

[0020] a. Positioning the at least two components in an
exhaust gas system clamping device in that at least one
end of at least one of the two components is arranged
on a positioning unit, and subsequently

[0021] b. Fixing the at least two components by using a
vacuum system having at least one vacuum suction
cup.

[0022] The components can consequently be clamped in a
rapid and reliable manner. Furthermore, such a method is
particularly simple and as a consequence prone to few faults.
Moreover, vacuum suction cups can lie against different
geometries of the components that are to be clamped, with
the result that it is possible to implement the method for a
plurality of different components.

[0023] Advantageously, after the next step b) a check is
performed as to whether the two components are fixed
and/or positioned in a predetermined manner. The method
therefore ensures that the components are always reliably
clamped. Faults are therefore consequently avoided.
[0024] It is preferred that the method runs at least in a
part-automated manner, preferably fully automated. As a
consequence, the manual outlay that is required to imple-
ment the method reduces.

[0025] Moreover, the object is achieved by virtue of a
method for joining at least two components of an exhaust
gas system of a motor vehicle, the method comprising the
following steps:

[0026] a. Positioning the at least two components in an
exhaust gas system clamping device in that at least one
end of at least one of the two components is arranged
on a positioning unit, subsequently

[0027] b. Fixing the at least two components by using a
vacuum system having at least one vacuum suction cup
and subsequently

[0028] c. Connecting the components that are to be
joined by welding or soldering, in particular by induc-
tion soldering or magnetic pulse welding.

[0029] The components can consequently be joined to one
another in a simple and reliable manner. Furthermore, the
method can be implemented rapidly in comparison to known
joining methods.

[0030] In one embodiment, the step ¢) is only performed
if the step a) and/or the step b) has been checked or have
been checked and if the two components have been posi-
tioned and/or fixed in a predetermined manner. Faults are
thus reliably avoided when implementing the step c¢), in
other words, when the components that are to be joined are
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being connected. As a consequence, the method is altogether
reliable and robust as far as faults are concerned.

[0031] It is preferred that the method run as least in
part-automated manner, preferably fully automated. With
regard to the effects and advantages reference is made to the
method for clamping at least two components of an exhaust
gas system of an internal combustion engine.

BRIEF DESCRIPTION OF THE DRAWING

[0032] The invention is further explained hereinunder
with reference to an exemplary embodiment that is illus-
trated in the attached drawings. In the figures:

[0033] FIG. 1 illustrates schematically a joining device in
accordance with the invention having an exhaust gas system
clamping device in accordance with the invention in which
an exemplary exhaust gas system is arranged.

DETAILED DESCRIPTION

[0034] FIG. 1 illustrates an exhaust gas system 10 of an
internal combustion engine for a motor vehicle, said exhaust
gas system comprising multiple components 12a-12f; 14,
16, 18 that are to be joined.

[0035] The components 12a-12f are straight or curved
tube sections.
[0036] The component 14 is embodied as a particulate

filter and the component 16 is embodied as a catalytic
converter.

[0037] The component 18 is an end silencer.

[0038] The construction of the exhaust gas system 10 is to
be understood as exemplary and is therefore used merely for
the purposes of illustration.

[0039] The exhaust gas system 10 is arranged in an
exhaust gas system clamping device 20 that is an integral
part of a joining device 22 in the illustrated embodiment.
[0040] Moreover, the joining device 22 comprises a join-
ing unit 24 for joining the components 12a-12f; 14, 16, 18
of the exhaust gas system 10. The joining unit 24 is
illustrated as two stylized inductors 26a, 265 of an induction
soldering unit 28.

[0041] The exhaust gas system clamping device 20 is
configured to clamp at least two components 12a-12f, 14,
16, 18 of the exhaust gas system 10, wherein said exhaust
gas clamping device is configured in particular to position
and hold tube-shaped components 12a-12f, 14, 16, 18.
[0042] The exhaust gas system clamping device 20 further
comprises a positioning unit 30 that is symbolized as includ-
ing positioning stops 32a-32e¢. The positioning stops 32a-
32e are only illustrated schematically.

[0043] The components 12a-12f; 14, 16, 18 of the exhaust
gas system 10 can be transferred by the positioning unit 30
into a predetermined position.

[0044] Furthermore, the exhaust gas system clamping
device 20 comprises a holding unit 34 that is a vacuum
system 36 having vacuum suction cups 38a-38%. The
vacuum system 36 and the vacuum suction cups 38a-38/ are
only illustrated schematically.

[0045] The components 12a-12f, 14, 16, 18 of the exhaust
gas system 10 can be transferred by the vacuum system 36
into a predetermined position.

[0046] The vacuum suction cups 38a-38% are coupled to a
common vacuum supply line 40.

[0047] Furthermore, the vacuum supply line 40 is con-
nected to the vacuum pump 42.
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[0048] Furthermore, the exhaust gas system clamping
device 20 comprises a control unit 44 that makes it possible
to actuate the holding device 34 and also the positioning unit
30 in an automated manner.

[0049] The control unit 44 comprises a monitoring unit 46
that makes it possible to monitor actual states of the holding
unit 34 and also actual states of the positioning unit 30.
[0050] In one example, the holding unit 34 comprises
corresponding sensors, for example pressure sensors and
flow sensors, which are not illustrated in detail.

[0051] In one example, the positioning unit 30 comprises
position sensors in the form of proximity switches that are
not further illustrated.

[0052] The monitoring unit 46 can output signals via a
signal outputting unit 48 that is illustrated as a schematic
loudspeaker but can be any type of signal outputting unit.
[0053] In the event of a deviation of the actual state from
a desired state of the holding unit 34 and/or the positioning
unit 30 the signal outputting unit 48 is activated and there-
fore outputs a tone in the illustrated example.

[0054] The joining unit 24 is likewise coupled to the
monitoring unit 46 of the exhaust gas system clamping
device 20.

[0055] The joining unit 24 is always deactivated in the
event of a desired state of the holding unit 34 or the
positioning unit 30 deviating from an associated actual state.
[0056] The following procedure is performed in order to
clamp the components 12a-12f; 14, 16, 18 of the exhaust gas
system 10. Initially, the components 12a-12f, 14, 16, 18 are
positioned by the positioning unit 30 in the exhaust gas
system clamping device 20 in that at least one end of at least
one of the components 12a-12f, 14, 16, 18 is arranged on the
positioning unit 30.

[0057] The components 124-12f, 14, 16, 18 are subse-
quently fixed by the vacuum system 36 having the vacuum
suction cups 38a-38%.

[0058] A check is subsequently performed by the moni-
toring unit 46 as to whether the two components 12a-12f; 14,
16, 18 are fixed and/or positioned in a predetermined man-
ner.

[0059] This proceeds in a fully automated manner.
[0060] If the components 12a¢-12f, 14, 16, 18 of the
exhaust gas system 10 are to be joined, the components
124-12f, 14, 16, 18 are connected in a subsequent step by
welding or soldering. In one example, the induction solder-
ing unit 28 is used for this purpose.

[0061] However, the components 12a-12f, 14, 16, 18 are
only joined after the components 12a-12f, 14, 16, 18 have
been positioned and/or fixed in a predetermined manner.
[0062] The method for joining the components also pro-
ceeds in a fully automated manner.

1. An exhaust gas system clamping device for clamping at
least two components of an exhaust gas system of an internal
combustion engine for a motor vehicle, in particular for
clamping components of an exhaust gas system that are to be
joined, said exhaust gas system clamping device having:

at least one positioning unit and at least one holding unit,

wherein at least two components of an exhaust gas
system can be transferred by the positioning unit into a
predetermined position and can be secured by the
holding unit in the predetermined position, and wherein
the holding unit comprises a vacuum system having at
least one vacuum suction cup.
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2. The exhaust gas system clamping device of claim 1
wherein the at least two components that are to be clamped
are tube-shaped and the positioning unit and the holding unit
are configured to position or to hold the tube-shaped com-
ponents.

3. The exhaust gas system clamping device of claim 1
wherein the at least one vacuum suction cup comprises at
least two vacuum suction cups and the vacuum suction cups
are coupled to a common vacuum supply line.

4. The exhaust gas clamping system of claim 1, compris-
ing a control unit configured to actuate the holding device in
an automated manner, in particular wherein it is also pos-
sible to actuate the positioning unit with the control unit.

5. The exhaust gas clamping system of claim 4 wherein
the control unit comprises a monitoring unit configured to
monitor at least one actual state of the holding unit, in
particular wherein the monitoring unit comprises a signal
output unit that is activated in the event of a deviation of the
actual state from a desired state of the holding unit.

6. A joining device for an exhaust gas system of an
internal combustion engine for a motor vehicle comprising:

an exhaust gas system clamping device configured to

clamp at least two components of an exhaust gas
system of an internal combustion engine for a motor
vehicle, said exhaust gas system clamping device hav-
ing at least one positioning unit and at least one holding
unit, wherein the at least two components of the
exhaust gas system can be transferred by the position-
ing unit into a predetermined position and can be
secured by the holding unit in the predetermined posi-
tion, the holding unit being a vacuum system having at
least one vacuum suction cup; and

a joining unit configured to join at least two components

of the exhaust gas system.

7. The joining device of claim 6 wherein the joining unit
is a welding unit or a soldering unit.

8. The joining device of claim 6 wherein the joining unit
is an induction soldering unit or a magnetic pulse welding
unit.

9. The joining device of claim 6 wherein the joining unit
is coupled to a monitoring unit of the exhaust gas system
clamping device and the joining unit is deactivated in the
event of a desired state of the holding unit deviating from an
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actual state of the holding unit and/or a desired state of the
positioning unit deviating from an actual state of the posi-
tioning unit.

10. A method for clamping at least two components of an
exhaust gas system of an internal combustion engine for a
motor vehicle, said method having the following steps:

a) Positioning the at least two components in an exhaust

gas system clamping device in that at least one end of
at least one of the two components is arranged on a
positioning unit, and subsequently

b) Fixing the at least two components by using a vacuum

system having at least one vacuum suction cup.

11. The method of claim 10 wherein a check is performed
after step b) for checking whether the two components are
fixed and/or positioned in a predetermined manner.

12. The method of claim 10 wherein said method pro-
ceeds in an at least part-automated manner.

13. The method of claim 10 wherein said method pro-
ceeds in a fully-automated manner.

14. The method for joining at least two components of an
exhaust gas system of a motor vehicle, said method having
the following steps:

a) Positioning the at least two components in an exhaust

gas system clamping device in that at least one end of
at least one of the two components is arranged on a
positioning unit, subsequently

b) Fixing the at least two components by using a vacuum

system having at least one vacuum suction cup, and
subsequently

¢) Connecting the at least two components that are to be

joined by welding or soldering.

15. The method of claim 14 wherein step c¢) is only
performed if step a) and/or step b) has been checked or have
been checked and if the two components have been posi-
tioned and/or fixed in a predetermined manner.

16. The method of claim 14 wherein said method pro-
ceeds in an at least part-automated manner.

17. The method of claim 14 wherein said method pro-
ceeds in a fully-automated manner.

18. The method of claim 14 wherein step ¢) includes
connecting the at least two components that are to be joined
by induction soldering or magnetic pulse welding.
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