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(57) ABSTRACT

The disclosure relates to a measuring device (1) for auto-
mated welding devices, in particular for robot welding tongs
with a housing (18); with a holding piece (19); that is affixed
inside the housing (18) and insulated against the housing
(18) by means of a first insulating ring (2); that has a
reception space (22) with a base wall (23) and an affixing
appliance (24); and with a load cell (17) that is affixed inside
the housing (18) opposite the base wall (23) and that is
insulated against the housing (18) by means of a circumfer-
ential second insulating ring (5) and an insulating washer
appliance (7, 21) located at the front-face side and adjacent
to the base wall (23).
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MEASURING DEVICE FOR AUTOMATED
WELDING DEVICES, IN PARTICULAR FOR
ROBOT WELDING TONGS

[0001] The disclosure relates to a measuring device
according to claim 1.

[0002] Welding tongs, in particular for resistance spot
welding, play an important role in the body construction of
motor vehicles, among other areas, with the use of such
welding tongs (robot welding tongs) being simple and
flexible.

[0003] However, when it comes to the use of such welding
tongs, there is the problem that flaws at the welding tongs or
faulty process parameters during welding may lead to pro-
duction waste or faulty parts if not detected in time

[0004] In order to be able to detect defects early on,
measuring devices are used by means of which a force
measurement of the joining process can be performed by
determining the force transmission of the electrodes of the
welding tongs.

[0005] What is known from DE 101 27 112 Al is a
welding head with a feed shaft and an electrode that may be
moved via a cylinder, with a pressure sensor being provided
for detecting different parameters.

[0006] What is known from DE 102 24 402 Al are
welding tongs for electrical resistance welding with two
electrodes that have a force sensor for detecting a force value
between the two electrodes. Interfering edges are to be
avoided through the arrangement of this sensor, wherein the
force sensor is arranged at one of the electrode arm supports.
[0007] What is known from DE 696 14 429 T2 is a
resistance welding sensor construction for monitoring
parameters of the resistance welding method.

[0008] Known from GB 2 134 267 A is a sensing element
comprising a coil that is arranged between two metal mem-
brane parts and is insulated from them. Projections protrude
from the membrane parts into opposite ends of a bore that is
located centrally inside the coil. The facing front faces of the
coil are separated by insulating material, which allows for
the projections to move towards each other if a load is
applied to the membrane parts along the axis of the coil bore.
[0009] Thus, it is an objective of the present disclosure to
create a measuring device for robot welding tongs that can
be handled in an easy and safe manner as compared to
known measuring devices.

[0010] The objective may be achieved by means of the
features of claim 1.

[0011] The subclaims contain advantageous further devel-
opments of the disclosure.

[0012] The measuring device according to the disclosure
has a housing/electronic housing that, for one thing, com-
prises a holding piece for temporarily affixing an electrode
of welding tongs and, for another thing, a load cell at which
the second electrode of the welding tongs can be made to
abut so as to determine the force transmission of the elec-
trodes of the welding tongs.

[0013] Advantageously, the measuring device according
to the disclosure can be used during start-up of the welding
tongs, or also during a service interval. Due to the fact that
the measuring device can be temporarily fixed at one of the
two electrodes by means of the holding piece, it is not
necessary for an operator to hold the measuring device by
hand during the actual measuring processes in the course of
which the second electrode is applied at the load cell, which
is not only easier but also safer for an operator.

Aug. 23,2018

[0014] In addition to a reception area for the holding piece
and the load cell, the electronic housing of the measuring
device can advantageously further comprise a reception area
for an electronics compartment inside of which an electron-
ics circuit board arrangement suitable for obtaining mea-
surement values can be arranged, and which can be in signal
connection with an evaluation unit via a cable output.

[0015] Instead of a reception area for an electronics com-
partment it is also possible to form the respective area of the
housing as an elongated handle that connects to the holding
piece and extends in the longitudinal direction of the hous-
ing and can receive the electronics circuit board arrange-
ment. Such a handle can also be provided as a replaceable
part, so that it for example becomes possible to provide
various electronics circuit board arrangements in such
replacement parts to adjust to different frame conditions, so
that only the handle has to be exchanged for an adjustment,
should an adjustment of the electronics circuit board
arrangement should become necessary.

[0016] In a further particularly preferred embodiment of
the measuring device according to the disclosure, the circuit
board arrangement is provided with a radio transmission
device and is in operative connection with the same, wherein
the radio transmission device can comprise a transmission as
well as a receiving function. Such an embodiment can be
arranged inside the electronics compartment as well as
inside the handle. In particular this type of circuit board
arrangement, just as the electronics circuit board arrange-
ment with a cable output, can be supplied with energy with
an autonomous power supply integrated in the measuring
device, such as for example an accumulator arrangement or
a battery arrangement.

[0017] Further, it is possible to combine the load cell with
so-called load buttons of different designs. What is under-
stood by such a load button is an arrangement that is
comprised of an abutment piece and an outer threaded pin
that can be screwed into the internal thread of the load cell.
In this manner, it is possible to attach contact surfaces with
different contours to the load cell. Such contact surfaces can
be formed in a flat or planar, concave or convex manner,
depending on the shape of the electrode that is to be applied
at the load button. Such adjustments may be useful, since the
electrodes of welding tongs are subject to wear and tear
during their operation and thus may change their shape, so
that the adjustment of the contact surface of the load cell to
the correspondingly resulting shape of the electrode ensures
a more precise force measurement.

[0018] An advantage of load buttons that can be combined
with the load cell is that the structure of the measuring
device itself does not have to be altered, but instead adjust-
ments to an optimal shape for supporting the respective
electrode can be carried out in a simple manner simply by
exchanging the load buttons.

[0019] Further details, advantages and features of the
present disclosure become apparent from the following
description of an exemplary embodiment based on the
drawing. Herein:

[0020] FIG. 1 shows, in a schematic manner, a slightly
simplified perspective rendering of an embodiment of a
measuring device according to the disclosure,

[0021] FIG. 2 shows a side view of the measuring device
according to FIG. 1,
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[0022] FIGS. 3 A, B show sectional renderings of two
embodiments of the measuring device according to the
disclosure based on line A-A in FIG. 2,

[0023] FIG. 4 shows a top view of the measuring device
according to FIG. 1,

[0024] FIG. 5 shows a sectional rendering of the measur-
ing device along line B-B in FIG. 4,

[0025] FIG. 6 shows a rendering of a further embodiment
of the measuring device according to the disclosure, and
[0026] FIGS. 7A to 7C show, in a schematic manner,
strongly simplified renderings of load buttons that can be
combined with the measuring device according to the dis-
closure.

[0027] The structure and function of a measuring device
for robot welding tongs 1 according to the disclosure—
which, however, are not shown in detail in the Figures—
becomes apparent as the renderings of FIGS. 1 to 5 are
viewed in combination.

[0028] The measuring device 1 has a housing/electronic
housing 18. As is particularly illustrated in the sectional
rendering of FIG. 3, a cup-like holding piece 19 is arranged
in an area of the housing 18 that is electrically insulated
against the housing 18 by means of a first insulating ring 2.
The insulating ring 2 is embodied in a stepped manner and
surrounds a correspondingly stepped outer contour 24' of the
holding piece 19, as can be seen in FIG. 3.

[0029] The holding piece 19 has a reception space 22 with
a base wall 23. The reception space 22 serves for receiving
an electrode of a robot welding tong that can be temporarily
affixed in this reception space 22 by means of an affixing
appliance 24 for the purpose of carrying out a measurement.
[0030] A load cell 17 is arranged opposite the holding
piece 19, according to the rendering selected in FIG. 3 in the
bottom area of the housing 18. Here, the load cell 17 is
affixed inside the housing 18 opposite the base wall 23, for
example by means of a screw connection or the like, and is
electrically insulated against the housing 18 by means of a
circumferentially arranged second insulating ring 5, as well
as by means of an insulating washer appliance 7, 21
arranged at the front-face side.

[0031] As shown in FIG. 3A and 3B, the second insulating
ring 5 is also embodied in a stepped manner corresponding
to a stepped outer contour 27 of the load cell 17, and
circumferentially abuts the outer contour 27 of the load cell
to electrically insulate the latter circumferentially against the
housing 18.

[0032] The insulating washer appliance preferably has a
first insulating washer 7 that is inserted into an annular
groove 28 of the load cell 17 located at the front-face side
and facing towards the base wall 23. In this way, the first
insulating washer 7 covers a cell space 29 over its entire
surface. In the case that the load cell 17 has its own
insulation, this first insulating washer 7 is not necessary.
[0033] Further, the insulating washer appliance has a
second insulating washer 21 in the form of a disc ring that
is arranged between the base wall 23 and the first insulating
washer 7, and that abuts the insulating washer 7 as well as,
at the edge side, an outer surface 30 of the base wall 23, as
is shown in detail in FIGS. 3A and 3B. However, a gap 36
between facing front faces of the first insulating ring 2 and
of the second insulating ring 5 shows that these two insu-
lating rings do not abut each other, because a force trans-
mission of the electrodes to be attached takes place via the
insulating washer 21.
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[0034] The affixing appliance 24 has a clamping ring 6 that
is arranged in the reception space 22 abutting an inner
circumferential surface 25, and which is formed in a slit
manner, as shown particularly in FIG. 1.

[0035] At the outer side, a shim 4 abuts this clamping ring
6, in turn acting together with a tensioning screw arrange-
ment that abuts at the shim 4 via a front face of a threaded
bolt 20. Apart from the threaded bolt 20, the tensioning
screw arrangement further has a handling element 11, in
particular in the form of a star grip that is connected to the
threaded bolt 20. FIG. 3 illustrates a recess 14 for the
connection between the handling element 11 and the
threaded bolt into which a clamp screw or a clamping bolt
or similar connection elements can be inserted for being able
to connect the handling element 11 to the threaded bolt 20
in a rotationally fixed manner. At the end side, the threaded
bolt 20 is screwed into an internal thread 37 of the holding
piece 19, and can thus press together the clamping ring 6 due
to its slit embodiment by means of the shim 4 to temporary
affix an electrode tip that is inserted into the reception space
22.

[0036] FIGS. 3A and 3B further show an arrangement of
a hexagon socket screw 15 and a possibly provided washer
16 that is attached at the clamping ring 6. The hexagon
socket screw 15 serves as a locator, so that the slit of the
clamping ring 6 is aligned at a 90° angle with respect to the
tensioning screw arrangement. Further, the hexagon socket
screw 15 also serves as a loss-prevention device for the
clamping ring 6 in connection with a cover 31, which will
be described in more detail in the following.

[0037] As can further be seen, in particular by viewing
FIGS. 1, 3A, 3B and 4 in combination, in the particularly
preferred embodiment shown herein, the holding piece 19 is
connected to the housing 18 by means of a ring-shaped
screw-on flange 3, for which purpose for example four
hexagon socket screws 12 can be used, as is shown in FIG.
4.

[0038] Finally, as is particularly shown in FIGS. 1, 3A, 3B
and 5, the holding piece 19 is provided with a ring-shaped
cover 31 that is attached at the holding piece 19 in a
detachable manner by means of a locating screw 32 which
is supported in a captive manner at the cover 31 to secure the
elements arranged inside the holding piece 19 against falling
out.

[0039] With the help of this arrangement, it is possible to
mount the holding piece 19 inside the housing 18 in a
rotatable manner, wherein the holding piece 19 can be
rotated via the handling element 11 and the threaded bolt 20.

[0040] The difference between the embodiments of FIG.
3A and FIG. 3B can be seen in the embodiment of a contact
surface of the load cell 17. In the embodiment according to
FIG. 3A, this contact surface is identified by the reference
sign 38, and is embodied in a convex manner, i.e., is
embodied so as to be curved outwards or away from the load
cell 17.

[0041] In the embodiment according to FIG. 3B, this
contact surface is identified by the reference sign 39, and in
this case is embodied in a concave manner, i.e., is embodied
so as to be curved in the direction towards the load cell 7.

[0042] In principle, it is also possible to respectively
embody the mentioned contact surfaces in a flat or planar
manner.
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[0043] This is illustrated in FIGS. 7A to 7C, wherein the
embodiment according to FIG. 7A shows a load button 40
provided with an outer threaded pin 41 and having a flat or
planer contact surface 50.

[0044] Provided in the embodiment according to 7B is a
load button 42 which is again provided with an outer
threaded pin 43. However, in this case, the contact surface
44 is formed in a concave manner.

[0045] The embodiment according to FIG. 7C shows a
load button 45 that is likewise provided with an outer
threaded pin 46, with its contact surface 47 also being
embodied in a convex manner. The outer threaded pine 41,
43 or 46 can respectively be screwed into the internal thread
of the load cell 17 that is shown by a dashed line and
indicated by the reference sign 48 in FIG. 5. If the contact
surfaces are provided by the load buttons, the corresponding
surface of the load cell 47 is embodied in a flat manner,
which is symbolically illustrated by the second dashed line
49 in FIG. 5.

[0046] Of course, instead of the load buttons it is in
principle also possible to provide load cells having corre-
spondingly adjusted contact surfaces, i.e., contact surfaces
that are factory-formed with flat, concave or convex contact
surfaces, should that be suitable for the respective applica-
tion case.

[0047] Further, as illustrated particularly in FIGS. 4 and 5,
the housing/electronic housing 18 is provided with an elec-
tronics compartment 33 that is arranged adjacent to the
holding piece 19. Arranged inside the electronics compart-
ment 33 is a circuit board arrangement, which may for
example consist of the circuit boards 8, 9 and 10 that may
be in signal connection with the load cell 17 and that can be
signal-connected to an evaluation unit via a cable output 34.

[0048] The electronics compartment 33 can be closed by
means of a cover 35, which is preferably detachable.

[0049] FIG. 6 shows, in a manner corresponding to FIG.
1, a rendering of a further embodiment of the measuring
device 1 in which all features corresponding to the ones of
FIG. 1 are provided with the same reference signs.

[0050] The contrast to the embodiment according to FIG.
1 is in the design of the electronics compartment 33 that is
formed as a handle in this embodiment, wherein a compari-
son of FIGS. 1 and 6 illustrates that this configuration as a
handle can be obtained through a narrower configuration of
the electronics compartment 33.

[0051] To be able to perform a measuring process with the
measuring device 1 according to the disclosure, an electrode
of the robot welding tongs is inserted into the reception
space 22 and is temporarily affixed inside it by means of the
affixing appliance 24, as has already been mentioned.
Thanks to this fixation, the measuring device 1 is fixated
inside the robot welding tongs for the purpose performing
the measuring process, without an operator having to hold
the measuring device 1. After the affixing procedure, the
second electrode is moved towards the load cell 17 so as to
absorb the force input of the two electrodes, which can
subsequently be used, for example for the purpose of moni-
toring, or for the purpose of adjustment, or for the purpose
of troubleshooting or error detection.

[0052] In addition to the above written description of the
disclosure, the drawn illustrations of the disclosure in FIGS.
1 to 7C are explicitly being referred to for additionally
disclosing the invention.
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PARTS LIST
[0053] 1 measuring device
[0054] 2 insulating ring
[0055] 3 screw-on flange
[0056] 4 shim
[0057] 5 insulating ring
[0058] 6 clamping ring
[0059] 7 insulating washer
[0060] 8-10 circuit boards
[0061] 11 handling element/star grip
[0062] 12 hexagon socket screw
[0063] 13 grub screw
[0064] 14 clamping sleeve
[0065] 15 hexagon socket screw
[0066] 16 washer
[0067] 17 load cell
[0068] 18 housing/electronic housing
[0069] 19 holding piece
[0070] 20 threaded bolt
[0071] 21 insulating washer
[0072] 22 reception space
[0073] 23 base wall
[0074] 24 affixing appliance
[0075] 24' outer contour
[0076] 25 inner circumferential surface
[0077] 26 front face
[0078] 27 outer contour
[0079] 28 groove
[0080] 29 cell space
[0081] 30 outer surface
[0082] 31 cover
[0083] 32 locating screw
[0084] 33 electronics compartment
[0085] 34 cable output
[0086] 35 cover
[0087] 36 gap
[0088] 37 internal thread
[0089] 38, 39, 44, 47, 49, 50 contact surface
[0090] 40, 42, 45 load buttons
[0091] 41, 43, 46 outer threaded pine
[0092] 48 internal thread
[0093] L longitudinal direction of the housing 18

1. Measuring device for automated welding devices, in
particular for robot welding tongs, the measuring device
comprising:

a housing;

a holding piece,

that is affixed inside the housing and is insulated against
the housing by means of a first insulating ring, and

that has a reception space with a base wall and an
affixing appliance; and

a load cell,

that is affixed inside the housing opposite the base wall,
and

that is insulated against the housing by means of a
circumferential second insulating ring and an insu-
lating washer appliance located at the front-face side
and adjacent to the base wall.

2. Measuring device according to claim 1, wherein the
first insulating ring is embodied in a stepped manner corre-
sponding to a stepped outer contour of the holding piece.

3. Measuring device according to claim 1, wherein the
affixing appliance has a clamping ring that is arranged inside
the reception space and abuts an inner circumferential
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surface, and that acts together with a tensioning screw
arrangement via a shim abutting it at the outer side, with the
tensioning screw arrangement abutting the shim via a front
face of a threaded bolt.

4. Measuring device according to claim 3, wherein the
threaded bolt arrangement has a handling element, in par-
ticular in the form of a star grip, that is connected to the
threaded bolt.

5. Measuring device according to claim 3, wherein the
clamping ring is slit.

6. Measuring device according to claim 1, wherein the
holding piece is affixed at the housing by means of a flange
arrangement.

7. Measuring device according to claim 1, wherein the
second insulating ring is embodied in a stepped manner
corresponding to a stepped outer contour of the load cell.

8. Measuring device according to claim 1, wherein the
insulating washer appliance comprises:

a first insulating washer that is inserted into an annular
groove of the load cell located at the front-face side and
faces towards the base wall, and that covers a cell
space, and

a second insulating washer in the form of a disc ring that
is arranged between the base wall and the first insulat-
ing washer, and that abuts the first insulating washer as
well as, at the edge side, an outer surface of the base
wall.

9. Measuring device according to claim 1, wherein the

holding piece is mounted inside the housing in a rotatable
manner.

Aug. 23,2018

10. Measuring device according to claim 3, wherein a
ring-shaped cover is affixed on the holding piece in a
detachable manner by means of a locating screw that is
supported at the cover in a captive manner.

11. Measuring device according to claim 1, wherein the
housing has an electronics compartment adjacent to the
holding piece.

12. Measuring device according to claim 11, wherein the
electronics compartment is formed as a handle that extends
in the longitudinal direction of the housing.

13. Measuring device according to claim 11, wherein the
electronics compartment has a circuit board arrangement.

14. Measuring device according to claim 11, wherein the
electronics compartment is provided with a cable output.

15. Measuring device according to claim 11, wherein the
electronics compartment is covered by means of a detach-
able cover.

16. Measuring device according to claim 13, wherein the
load cell is in signal connection with the circuit board
arrangement.

17. Measuring device according to claim 13, wherein the
circuit board arrangement is in operative connection with a
radio transmission device.

18. Measuring device according to claim 13, wherein an
integrated autonomous power supply is provided for the
circuit board arrangement inside the housing.

19. Measuring device according to claim 1, wherein
contact surfaces of the load cell are adjusted to the appli-
cation case and can be embodied in a flat, concave or convex
manner.



