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(67)  The disclosure relates to removing rivets from a

compound assembly, such as an airplane fuselage, or

ship or bridge parts, by providing a rivet removal struc-

ture. The rivet removal structure comprises a pin that in \ 16

an automated manner can punch outrivets from the com- / o8

pound assembly, and is being retracted inside the struc- li
ture after the punching. / 2
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a system and a method
for removing rivets from a compound assembly.

BACKGROUND TO THE INVENTION

[0002] Rivets are typically used to fixate two or more
parts forming a compound object. A rivet is usually not
removed during the lifecycle of the object or assembly.
The rivet connection is intended to be a permanent con-
nection and can be for example replaced during a main-
tenance or reparation phase. At the end of the lifetime of
the object, the object can be dismantled, e.g. when val-
uable materials were used that might be re-usable, such
as metal or aluminum. Typically the compound objects
are dismantled as in their compound state. This might
jeopardize the possibility of re-usability, in particular for
compound object wherein the two or more parts are of a
different material type. In such a situation, it might be that
undoing the rivet connection improves the re-usability. A
rivet can be removed when the object is deconstructed
ordisassembled. The removal of arivetis typically aman-
ual process.

[0003] One way of removing a rivet from a compound
objectis to drill out manually the entire rivet, and, as such,
removing the rivet from the compound object, allowing
the riveted parts to be loosened. Another way of removing
arivet is to clamp around the head of the rivet, to break
the rivet head from its stem, thus allowing the riveted
parts to be loosened.

[0004] The manual removal of rivets is a time consum-
ing and cumbersome process, and is therefore not al-
ways economically feasible. The disassembly of, for ex-
ample, the fuselage of a large airplane, e.g. a Boeing
747, is not economically feasible, as the man-hours
needed to manually remove the rivets from the fuselage
outweigh the achieved additional value of the separated
fuselage parts. While other parts of the airplane are being
dismantled or otherwise re-used, this appears not pos-
sible for e.g. fuselage panels. This problem is not limited
to an airplane fuselage but extends to other riveted com-
pound assemblies, i.a. bridge parts, train parts or ship
parts.

[0005] Thereisneedforanimprovedrivetremovalsys-
tem and method.

SUMMARY OF THE INVENTION

[0006] It is an objection of the invention to provide for
a system and a method for removing rivets that obviates
at least one of the above mentioned drawbacks. In par-
ticular, it is an object of the invention to provide for a
system and method that provides for a more economical
and/or more effective and/or more efficient removal of
rivets.
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[0007] According to an aspect of the invention there is
provided a rivet removal system for removing rivets from
a compound assembly, wherein the system comprises a
structure in which a pin is mounted that is adjustable be-
tween aretracted position, in which the pin is substantially
retracted inside of the structure, and an extended position
in which the pin extends substantially outside of the struc-
ture for punching out the rivet from the assembly, wherein
the pin is returned to its retracted position after punching.
The rivet removal system further comprises a drive unit
for driving the pin at least between the retracted position
and the extended position, wherein the drive unitadvan-
tageously comprises a drive source. The structure may,
for example, be a housing or a frame. The structure may
be open or closed. For example, the structure may com-
prise a rib-like frame in which an open space between
the ribs may be closed by a panel, or may be left open.
[0008] A compound assembly is considered to be an
assembly from two or more components that are riveted
together as to form a fix connection. When the two or
more parts are riveted together, they form a compound
object, also denoted as compound assembly. Compound
assemblies are widely used, e.g. in bridges, trains or air-
planes.

[0009] The drive unit can for example be used to drive
the pin from the extended position back to the retracted
position after punching out a rivet from the assembly,
allowing the rivet removal system to prepare to punch
out a following rivet. Preferably, the drive unit can be
used to drive the pin from the extended position back to
the retracted position after every punching movement.
This can be done in the time available between punching
outone rivetand punching outan otherrivet. Alternatively
and/or additionally, the drive unit may drive the pin from
the retracted position towards the extended position, i.e.
the punching movement, but may also be used to retract
the pin, after punching, towards its retracted position. The
drive source can, for example, be an electric motor, a
magnet or a magnetic motor, a pneumatic drive source
or an hydraulic drive.

[0010] By providing the rivet removal system having a
drive unitfor driving the pin at least between the retracted
position and the extended position, an automated system
for rivet removal can be obtained. As such, a rivet can
be removed in an automated manner, thus reducing time
and man power for removing a rivet. This is in particular
advantageous when many rivets need to be removed
from a compound assembly, such as in an airplane fu-
selage or a ship. This may provide for a more effective
and/or more efficientremoving of arivet froma compound
assembly.

[0011] Additionally or optionally, the drive unit may fur-
ther comprise an elastic element, wherein the elastic el-
ement biases the pin towards the extended position. The
elasticelementcan, forexample, be a spring, a capacitor,
a pneumatic piston or an hydraulic piston. It will be ap-
preciated that the pin might also be biased towards the
retracted position. As long as the force applied during
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the extension of the pin is strong enough to punch out
the rivet, and the force applied during the retraction of
the pin is strong enough to drive the pin to the retracted
position, the desired effect of punching out the rivet is
reached. By providing an elastic element, the drive unit
may provide a force in one direction and/or the elastic
element may provide a force in opposite direction. For
example, the elastic element may provide for a more or
less immediate release of energy, e.g. to drive the pin
outwardly and provide for the punching movement, while
the drive source may retract the pin. For example, when
using an elastic element, such as a spring or a capacitor,
the drive source may load the spring or the capacitor to
bias the spring or capacitor to the extended position, and,
for the punching movement of the pin, the kinetic energy
of the spring or the magnetic energy of the capacitor can
be released at once to drive the pin towards the extended
position. In the retracted position, the pin can be held in
its position, by some locking element. For the punching
movement, the pin is released and moves towards the
extended position. Preferably, the locking elements are
unlocked prior to the punching movement. When the
elastic element is biased towards the extended position,
the elastic element may be brought in the biased position
by the drive source, or another energy source. For the
punching movement, the energy of the elastic element
may be released at once to drive the pin towards the
extended position. The drive source, or another energy
source, e.g. a battery, may then bring the elastic element
back to its biased position. Of course, the elastic element
may be biased towards the retracted position to bring the
pin, after the punching movement, back towards the re-
tracted position. The drive unit may then provide for driv-
ing the pin towards the extended position, against the
bias force of the elastic element. The elastic element may
then bring the pin back towards its retracted position. The
elastic element preferably is connectable to the pin
and/or to the drive source.

[0012] Additionally or optionally, the drive unit may fur-
ther comprise a drive train. The drive train can, for ex-
ample, be a transmission arranged to transmit energy of
the drive source to the elastic element. In the case of an
electric motor as a drive source, the transmission may
for example be a gear unit connected arranged on the
output shaft of the electric motor and connected to alever
which connects to the elastic element. The elastic ele-
ment may be part of the drive train, e.g. when the elastic
element may be positioned between the pin at one end
and the drive source at another end. Alternatively, the
elastic element may be arranged in parallel to the drive
train, e.g. when the elastic element is connectable to the
pin at one end, and to the structure at another end. Many
variants are possible.

[0013] Optionally or additionally, the drive train may
further comprise a power supply arranged to, by example
during a power outage, supply the drive source with pow-
er as to cause the drive source to pull the pin to the re-
tracted position where it can be locked by the locking
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element. The power supply may for example be a battery
or a capacitor. The power supply can also be arranged
to allow the rivet removal system to operate without the
need of an external power supply, such as a power grid,
and a such, the system can operate as a self-contained
system, or a stand alone system. The rivet removal sys-
tem may optionally comprise anindicator, such as a LED-
light, to indicate that the pin is in the retracted position.
The indicator may indicate to a user that energy is stored
in the elastic element, even during of a power outage.
[0014] Advantageously, the structure may be connect-
able to a robot, preferably a robot arm of a robot, in par-
ticular as arobot head of the robot arm. Instead of a robot
arm, the robot may be provided with another device al-
lowing to connect the structure thereto as a robot head
and, advantageously, arranged to position the robot
head. To that end, the structure may be provided with a
robot-connection element, such that at least a mechan-
ical connection can be established between the structure
and the robot arm. Preferably, also an electric connection
and/or a data connection and/or an hydraulic or pneu-
matic connection may be provided. The robot arm can
be an articulated robot arm. The robot arm can function
as a general positioning means, wherein the robot arm
can be used to position the rivet removal system near
the compound assembly. By connecting the rivetremoval
system to the robot, a further automation can be obtained
inwhich the robot arm or robot can move therivet removal
system over the compound assembly to remove the mul-
tiple rivets of the compound assembly. By connecting the
structure to the robot arm, and by providing the structure
as a robot head, the structure can be - at least - moved
in a more automated manner over the assembly from
which the rivets are to be removed. As such, removing
of rivets over a relatively large surface can be done more
efficiently and/or more effectively.

[0015] Additionally or optionally, the rivet removal sys-
tem may further comprise support elements for support-
ing the structure onto the assembly. The support ele-
ments can, for example, be a set of wheels, such as ball
wheels, or a set of legs or studs. For example, an under-
side of the structure may be arranged as one or more
support elements. Advantageously, the support ele-
ments provide for an adequate distance of the rivet re-
moval system to the compound assembly, in particular
of the pin contained in the rivet removal system to the
compound assembly, to optimally punch out the rivet.
Also, the support elements may maintain the distance
between the structure and the assembily, in particular be-
tween the pin of the structure and an outer surface of the
assembly, also during the punching movement. The use
of a set of wheels, such as ball wheels, also allows the
rivet removal system to maintain contact with the com-
pound assembly when moving to a different position. Pro-
viding wheels as support elements may thus allow for an
adequate distance of the structure to the surface as well
as for easy movement of the structure over the outer
surface of the compound assembly. It will be appreciated



5 EP 3 881 950 A1 6

that as an alternative to the support elements, distance
sensors can be used. The distance sensors can provide
for a contactless distance keeping of the rivet removal
system to the compound assembly.

[0016] By positioning the structure at a predefined dis-
tance from the outer surface, it can be obtained that a
bottom side of the structure is approximately parallel to
the outer surface of the assembly. As such, an orientation
of the structure with respect to the outer surface can be
well defined, in particular the orientation of the structure
withrespectto a . The orientation of the pin, thatis mount-
ed in the structure, can thus be well defined as well, and
as such, it can be obtained that the pin is oriented ap-
proximately transverse with respect to an outer surface
of the assembly. By providing the support elements, the
distance between the structure, and thus the pin con-
tained in the structure, and the outer surface of the as-
sembly, can be kept constant and predictable. As such,
when all support elements are in contact with an outer
surface of the assembly, the structure, and the pin con-
tained in it, can be oriented with respect to a transverse
direction to the outer surface of the assembly, such that
the pin can be approximately aligned along the trans-
verse direction. Thus, the support elements may facilitate
the transverse positioning and/or orientation of the pin
with respect to the outer surface of the assembly. As
such, the support elements may be arranged for orienting
the structure, in particular the pin, with respectto therivet.
[0017] Additionally or optionally, the rivet removal sys-
tem can further be arranged for positioning the structure,
in particular the pin, with respect to the rivet. In one as-
pect, the support elements may provide for the position-
ing, in particular orienting, because they maintain a pre-
defined distance between the structure and the outer sur-
face of the assembly. In another aspect, the support el-
ements may provide for positioning as they may allow
the movement of the structure over the assembly, e.g.
when being arranged as balls or wheels.

[0018] The support elements can preferably, but not
necessarily, be sufficiently stiff to prevent deformation of
the support element when the system is in contact and
supported onto the assembly. The support elements can,
for example, be of equal length, resulting in a substan-
tially perpendicular positioning of the pin over the rivet
when every support element touches or is in contact with
the compound assembly. In an other embodiment of the
invention, the rivet removal system may be arranged to
measure pressure, forces, or moments within the struc-
ture, for example by using force and/or moment sensor
or a piezoelectric element fixed to each support element.
Comparison of the different pressures measured by the
piezoelectric elements may indicate whether the struc-
ture is properly positioned onto the compound assembly.
Instead of using piezoelectric elements fixed to the sup-
port elements, a force/moment sensor may be arranged
in a connection between the structure and a robot arm
connected to the structure, which may be beneficial in
terms of wear and reliability as these sensors do not re-
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quire direct contact with the outer surface of the assem-
bly. The forces and/or moments measured in the con-
nection between the structure and the robot arm can be
used to determine whether the structure is positioned
correctly.

[0019] Advantageously, the rivetremoval system com-
prises a positioning unit for positioning the structure with
respect to the rivet. The positioning unit is arranged to
move the structure towards the rivet, and preferably suf-
ficiently close to the rivet, such that the pin is approxi-
mately aligned with the rivet. The positioning unit can be
contained in the structure itself, e.g. having an own drive
source for moving the structure. Alternatively, the posi-
tioning unit may be provided by a robot arm connectable
to the rivet removal system. The robot arm can then pro-
vide for the movement or displacement of the structure
with respect to the assembly and in particular, with re-
spect to the rivets in the assembly. The rivet removal
structure can then be brought to a position of a rivet-to-
be-removed, such that the pin contained in the structure
is advantageously positioned above the rivet such that it
can optimally remove the rivet when punching. When the
rivet removal structure is connected to a robot, the robot
may move the rivet removal structure to a next position.
[0020] Additionally or optionally, the rivet removal sys-
tem may further comprise a pin alignment system. The
pin alignment system can be arranged to align the pin in
adirection transverse to a punching direction. The punch-
ing direction is considered to be the direction in which
the pin moves during the punching movement. Prefera-
bly, the punching direction coincides with a longitudinal
direction of the pin. For optimal removal of the rivet, it is
advantageous that the punching direction is aligned with
the axial direction of the rivet. Fora more optimal removal,
it is advantageous that the pin is aligned with the rivet
such that a longitudinal axis of the pin approximately co-
incides with a longitudinal axis of the rivet. It is generally
assumed that the longitudinal axis of the rivet is trans-
verse with respect to an outer surface of the assembly.
To provide such alignment, preferably after positioning,
the pin alignment system is provided in the rivet removal
system. The positioning unit may provide for a gross po-
sitioning of the pin with respect the rivet, as opposed to
the fine positioning the alignment system provides for.
Advantageously, the pin alignment system aligns the po-
sition of the pin with respect to the rivet in a direction
perpendicular to the punching direction. The positioning
system is configured to place the structure with respect
to the assembly, and, as such, will provide for an orien-
tation of the pin transverse to the outer surface, or to a
tangent plane of a curved surface, of the assembly. The
tangent plane is tangent to the surface at the position of
the rivet. Then, the alignment system can fine tune the
position, and/or orientation, of the pin.

[0021] Advantageously, the pin alignment system pro-
vides for a limited translational movement of the pinin a
direction transverse to the punching direction. For exam-
ple, when the rivet removal system is connected to a
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robot arm, the pin alignment system may align the pin
independently from the movement of the robot arm. A
possible - minor - offset of the pin due to the positioning
by the robot arm can therefore be corrected by the pin
alignment system. Additionally the pin alignment system
may allow a slightly larger reach of the rivet removal sys-
tem connected to a robot arm. The pin alignment system
can forexample be a system allowing limited translational
movements in a plane transverse to the punching direc-
tion, more particular the translational movement is pro-
vided in a plane parallel to the surface of the assembly,
or to a tangent plane of the surface, through the rivet, of
the assembly. To that end, a two-dimensional transla-
tional system can be provided that engages the pin. The
pin alignment system can then provide a fine positioning
of the pin such that the pin is placed above the rivet head.
Additionally or alternatively, the pin alignment system
may provide for fine tuning the orientation of the pin with
respect to the rivet, in particular with respect to a longi-
tudinal axis of the rivet, which is generally transverse to
the outer surface. The pin alignment system may then
provide for some final tilting of the pin until the longitudinal
axis of the pin is aligned with the rivet longitudinal axis.
It may be appreciated that a perfect alignment might not
be possible, e.g. due to the orientation of the rivet, or the
curvature of the outer surface, or the positioning and
alignment of the pin. When positioning the pin above the
rivet head and orienting the pin in a direction transverse
to the outer surface, the pin is sufficiently placed to pro-
vide for an effective removal of the rivet.

[0022] Additionally or optionally, the rivet removal sys-
tem may further comprise at least one distance measur-
ing element for measuring the distance between the
structure and the assembly, in particular between the pin
and an outer surface of the assembly. An increase in
distance may, for example, indicate the presence of a
window, a doorway or another hole in the compound as-
sembly. Based on the distance measured by the at least
one distance measuring element the pin might be pre-
vented from extending at an unwanted position. By pro-
viding such a distance measuring element, safety of the
rivet removal system can be increased, as now, it may
be prevented that the pin is punched outwardly when
there is no material present. Additionally, the distance
measuring element may also determine the distance be-
tween an outer surface of the assembly and the structure,
e.g. an under side of the structure through which the pin
can move during the punching. When the distance be-
tween the said under side of the structure and the as-
sembly is about a predefined distance, the under side of
the structure is about parallel to the outer surface of the
assembly, or to a tangent plane through the rivet, such
that then, the pin is oriented transverse to the outer sur-
face of the assembly.

[0023] Additionally or optionally, the rivet removal sys-
tem may further comprise a collar extending outwardly
from a side of the structure through which the pin engag-
es. Preferably, the collar may extend between the side
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of the structure through which the pin engages and the
compound assembly when the rivet removal system is
positioned onto the compound assembly to close a gap
between the compound assembly and the side of the
structure through which the pin engages during punch-
ing. The collar may, for example, be a compressible foam,
or a curtain of e.g. textile or another material. The collar
may function as a safety feature, preventing material dis-
lodged by the pin during punching to fly away with the
momentum generated by the pin during punching. The
collar does not necessarily hold on to dislodged material
when the structure is moved away from the compound
assembly. The collar may be provided when there are
support elements and may then be approximately as high
as the support elements. Alternatively, if the support el-
ements are obviated and the at least one distance meas-
uring element measures the distance to allow the struc-
ture to be positioned at a predefined distance from the
outer surface of the assembly, the collar may approxi-
mately as high as the predefined distance.

[0024] Additionally or optionally, the rivet removal sys-
tem may further comprise a gripping unit arranged to grip
a surface of the compound assembly. The gripping unit
can be used to hold the surface of the compound assem-
bly, allowing the structure to remove the part of the com-
pound assembly that it holds after removal of the rivets.
The gripping unit can be arranged at the same side of
the rivet removal structure through which the pin engages
or on an other side of the structure. The gripping unit can
include, by example but not limited to, suction cups. In
an embodiment of the invention the support elements
and the gripping unit can be combined, e.g. the gripping
elements of the gripping unit may be provided around
the support elements.

[0025] Additionally or optionally, the rivet removal sys-
tem may further comprise a control unit for controlling
the punch movement of the pin and/or for controlling the
positioning of the structure over the assembly. As such,
the control unit may control the positioning unit and/or
may control the robot arm, when connected thereto. The
control unit may further control the alignment of the pin
by controlling the pin alignment system. The control unit
might be arranged inside the structure, inside the robot
arm, or in a separate structure positioned near the robot
arm, for example in a central operation unit or a remote
operation unit. The control unit may further be connected,
wired or wireless, to a user interface. The user interface
may e.g. be an operator panel via which an operator can
provide input, e.g. on the positioning of the structure or
on the punching movement, etc. In an example, the op-
erator might give the input or command to the rivet re-
moval structure to release the pin for the punching move-
ment.

[0026] Additionally or optionally, the rivet removal sys-
tem may further comprise a rivet detection unit for de-
tecting a position of the rivet to be removed on the as-
sembly. By providing such a rivet detection unit, the po-
sition of the rivet may first be detected, and, then, the
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rivet removal system may be brought to the detected po-
sition of the rivet to position the pin above the rivet. Al-
ternatively and/or additionally, the rivet removal system
may be brought to the position of the rivet-to-be-removed,
based on known data, such as drawings or computer
models of the compound assembly. Also, the rivet de-
tection unit itself may use some information as to where
expect a possible rivet, as to limit the search area, and
then to detect the exact location of the rivet.

[0027] Additionally or optionally, the rivet detection unit
may be arranged inside the structure. The rivet detection
unit may preferably be arranged at the side of the struc-
ture through which the pin engages. By providing the
detection and the pin at the same side of the structure.
a more accurate positioning may be possible. Alterna-
tively, the rivet detection unit may be arranged at a dif-
ferent side of the structure. The rivet removal system may
additionally be arranged to alternately aim the pin or the
rivet detection unit towards the compound assembly. As
such, the structure may be rotated between a detection
mode, in which the detection unit is oriented towards the
assembly, and a punching mode, in which the punch pin
is oriented towards the assembly. Such a rotational
movement however, may introduce some inaccuracy in
the positioning of the pin with respect to the rivet.
[0028] Additionally or optionally, the rivet detection unit
may comprise a detection sensor, preferably an eddy
current sensor. Alternatively or additionally, the rivet de-
tection unit may comprise a thermographic sensor or an
ultrasonic sensor. The rivet detection unit may comprise
different types of detection sensors. The rivet detection
unit may, for example, use a eddy current sensor and a
thermographic sensor, wherein the rivet detection unit
may combine or compare the information measured by
the sensors to provide a more accurate position of arivet.
The inventors found that using an eddy current sensor
provided for a more robust and reliable determination of
the location of the rivet.

[0029] Additionally or optionally, the rivet detection unit
may provide information, preferably position information,
to the control unit and/or to a user interface connectable
to the control unit. For example, the comprehensive im-
age a detection unit may produce, can be fed to the con-
trol unit and/or to the user interface of the operator. In an
embodiment of the invention, the rivet detection unit may
comprise an eddy current sensor, which may provide a
comprehensive image representing positions of therivet.
Such image can be relatively easy interpreted by an op-
erator, or by a control unit, e.g. in an automated manner.
The image an eddy current sensor produces is relatively
insensitive to pollution or dirt. By providing an eddy cur-
rent sensor the locations of the rivets can thus be detect-
ed in a robust, simple and reliable manner. The image
may be processed, for example by software embedded
in the rivet detection unit, to transform the image into
position coordinates. Therivet detection unit may provide
these positon coordinates to the control unit and/or to the
user interface connectable to the control unit as position
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information. Also a thermographic sensor or an ultrasonic
sensor can provide comprehensive images that may be
relatively easy to interpret. In an other embodiment of
the invention, it may be provided that the rivet removal
system is triggered manually by an operator using the
user interface. Alternatively or additionally, the position
of the rivets may be provided by known data, such as a
drawing or a computer model of the assembly.

[0030] Additionally or optionally, the control unit may
be configured to control the positioning of the structure
based on position information received from the rivet de-
tection unit. As explained above, the position information
can be provided by the detection unit, but may also come
from readily available data such as drawings or computer
models of the compound assembly in which the locations
of the rivets are usually indicated.

[0031] According to an other aspect of the invention
there is provided a method for removing a rivet from a
compound assembly, the method comprising providing
arivetremoval system, positioning a structure of the sys-
tem over the rivet to be removed such that a pin of the
system s aligned with the rivet to be removed, and driving
the pin to its extended position to punch out the rivet from
the assembly. Advantageously, the method may start
with a calibration, as to ensure that at least a starting
position of the rivet removal system is known.

[0032] Positioning of the structure might be done by a
robot arm connected to the structure. By using a robot
arm, the system can be moved over a relatively large
area, thus having a rather large reach.

[0033] Additionally or optionally, the method for remov-
ing a rivet may further comprise providing position infor-
mation on the position of the rivet to be removed, wherein
the position information can be based on pre-known data
and/or wherein the position information can be obtainable
from a rivet detection unit. The pre-known data can, for
example, be CAD-data comprising information of the
compound assembly, such as, bot not limited to, dimen-
sions of the compound assembly or positions of rivets in
the compound assembly.

[0034] Additionally oroptionally, the method for remov-
ing a rivet may further comprise positioning the structure
based on the provided position information of the rivets.
In an embodiment of the invention, both pre-known data
and position information obtainable from the rivet detec-
tion unit may be used. For example, the pre-known data
can be used to position the structure after which the po-
sition information provided by the rivet detection unit can
be used to control the position of the structure and, if
necessary, reposition the structure based on the position
information provided by the rivet detection unit. The struc-
ture can then be positioned with respect to the assembly
such that the pin contained in the structure is approxi-
mately above the rivet. Fine tuning of the position and/or
orientation of the position of the pin with respect to the
rivet, may be done by the pin alignment system.

[0035] Additionally or optionally, the method for remov-
ing a rivet may further comprise moving the structure of
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the system to a next position of a nextrivet to be removed
for removing the said next rivet. As such, multiple rivets
can be removed subsequently. The detection unit may
be arranged to detect the position of a rivet, which rivet
can then be removed by the pin. Alternatively, the detec-
tion unit may scan an area of the compound assembly,
and may determine the location of multiple rivets. These
multiple rivets may then be removed one-by-one subse-
quently.

[0036] Additionally oroptionally, the method for remov-
ing a rivet may further comprise moving the pin to an
engaged position, between the retracted position and the
extended position, in which the pin extends outwardly for
engaging to a rivet head of the assembly. The engaged
position can be a position between the retracted position,
in which the pin is substantially retracted inside of the
structure, and the extended position in which the pin ex-
tends substantially outside of the structure for punching
out the rivet from the assembly. In the engaged position,
the pin can engage the rivet head. A supervisor may then
visually check if the pin, when in the engaged position,
engages the rivet head before allowing the rivet removal
system to drive the pin to its extended position to punch
out the rivet from the assembly. Alternatively and/or ad-
ditionally, at least one camera may be used to visualize
the position of the pin with respect to the rivet, which data
may be analyzed by the control unit prior to the punching
movement.

[0037] According to an other aspect of the invention,
there is provided a control unit configured for controlling
the removal of a rivet of a compound assembly using a
rivet removal system.

[0038] Additionally or optionally, the control unit can
be further configured to provide a position signal based
on position information of the rivet to be removed and/or
the control unit can be further configured to output the
position information to a user interface.

[0039] According to an other aspect of the invention,
there is provided a method for dismantling a fuselage of
an airplane, comprising, removing the rivets from the fu-
selage.

[0040] According to an other aspect of the invention,
there is provided for a robot comprising a rivet removal
system for removing at least one rivet of a riveted com-
pound assembly. By providing a robot to which the rivet
removal system is mounted as a robot head, the rivet
removal system can be moved over the assembly in an
automated manner. The robot may have a relatively large
reach over the compound assembly.

BRIEF DESCRIPTION OF THE DRAWING

[0041]
Fig. 1 is a schematic view of a rivet removal system.
Fig. 2 is a schematic view of a rivet removal system.

Figs. 3A, 3B and 3C is a rivet removal system posi-
tioned on a compound assembly with different pin
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positions.
Fig. 4 is a flowchart representation of a process ac-
cording to a method for removing rivets.

DETAILED DESCRIPTION

[0042] Fig. 1 shows a schematic representation of a
rivet removal system 1. The system 1 comprises a struc-
ture 2 in which a pin 4 is adjustably mounted. The pin 4
is shown in Fig. 1 in a retracted position, in which the pin
4 is substantially retracted inside of the structure 2. In
the embodiment illustrated in Fig. 1, the structure 2 can
for example be envisioned as a rib like structure, with
ribs forming a frame in which the pin 4 can be mounted.
The pin 4 is driven by a drive unit 6. The drive unit 6, in
this embodiment, comprises a drive source 8, which can
be an electromotor 8. The drive unit 6 further comprises
an elastic element 10, which can be a spring 10. The
drive unit 6 further comprises a drive train 12, which can
be a mechanical transmission 12. In this example, the
spring 10 is mounted around the pin 4 and biases the pin
4 towards an extended position in which the pin extends
substantially outside of the structure 2 for punching out
a rivet from a compound assembly. The electromotor 8
then pulls the pin 4 from the extended position back to
the retracted position after the punching movement. Al-
ternatively, the elastic element may be biased towards
the retracted position of the pin 4. The elastic element
10 can then be for example a tension spring 10. The drive
unit 8 then needs to drive the pin 4 towards the extended
position against the force of the spring 10. In the extended
position, the spring 10 is extended as well, and wants to
pull the pin 4 back towards the retracted position to which
it is biased. As such, the spring 10 may provide for, ad-
ditional, safety as, after the punching movement, it pro-
vides for the retracting of the pin 4 towards the retracted
position. It can thus be obviated that the pin 4 may remain
stuck in the extended position.

[0043] The pin 4 might be locked in the retracted po-
sition by a locking element 14. As illustrated in Fig. 1, the
locking element 14 is here arranged to engage to the
drive train 12. In other embodiments, the locking element
14 might be arranged to, for example, engage the pin 4,
the spring 10 and/or the electromotor 8. The locking el-
ement 14 can release the drive train 12, and thus the pin
4, when the system 1 is positioned over arivet. The spring
10 may then drive the pin 4 to the extended position al-
lowing the pin 4 to punch out the rivet. The locking ele-
ment 14 can also prevent the spring 10 from driving the
pin 4 to the extended position when the system 1 is not
positioned over a rivet, for example during a power out-
age. The drive unit 6 may optionally comprise a power
supply arranged to, by example during a power outage,
supply the drive source 8 with power as to cause the
drive source 8 to pull the pin 4 to the retracted position
where it can be locked by the locking element 14. The
power supply may for example be a battery or a capacitor.
The power supply can also be arranged to allow the sys-
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tem 1 to operate without the need of an external power
supply, such as a power grid, and as such, the system 1
can operate as a self-contained system, or a stand-alone
system.

[0044] The system 1 can advantageously be connect-
ed to a robot arm of a robot, in particular as a robot head
of the robot arm, through a connection block 16. In the
embodiment illustrated in fig. 1, the connection block 16
is shown on a side of the structure 2 opposite of a side
19 through which the pin 4 engages. In other embodi-
ments, the connection block 16 might be mounted on any
other side of the structure 2. The connection block 16
can form a mechanical connection to a robot arm of a
robot, but might also comprise a power connection, for
example to provide power to the electromotor 8 and/or
the power supply, and/or a communication/data connec-
tion, for example to send and/or receive instructions be-
tween a control unit 28 comprised by the system 1 and
the robot. Alternatively to the electromotor, the drive
source can be a pneumatic drive source provided with
the robot arm and that can be coupled into the system 1
via the connection block 16.

[0045] The system 1 further comprises support ele-
ments 18 for supporting the structure 2 onto the com-
pound assembly. The supportelements 18 are preferably
of equal length and extend from a side of the system 1,
preferably from the side of the system 1 that is configured
to allow the pin 4 to engage through, the so-called under
side or pin-side 19 of the system 1. The equal length of
the supportelements 18 may ensure that, when the struc-
ture 2 is positioned onto a flat or curved surface of the
compound assembly, the under side 19 of the structure
2 is about parallel to the outer surface of the assembly,
or a tangent plane through the rivet of the assembly.
When the under side 19 is parallel to the assembly, and
the pin 4 is mounted transverse to the under side 19,
then the pin 4 is positioned substantially perpendicular
to the surface of the compound assembly, i.e. the pin 4
is positioned parallel or preferably in line to a rivet in the
compound assembly.

[0046] The supportelements 18 might contain sensors
arranged to detect whether the support elements 18 have
made contact with the compound assembly. These sen-
sors can for example be force sensors, moment sensors
and/or pressure sensors. A sensor measuring no force,
moment or pressure might provide an indication that the
structure 2 is not positioned correctly onto the compound
assembly. These sensors can alternatively be arranged
in the connection block 16.

[0047] The rivet removal system 1 further may com-
prise a pin alignment system 34, here shown in Fig. 1.
The pin alignment system 34 is arranged inside the struc-
ture 2. The pin alignment system 34 is arranged to adjust
the position of the pin 4 along a direction transverse to a
punching direction. For example, the pin alignment sys-
tem 34 can be arranged as an XY-translation system,
meaning that it can adjust the position of the pin by trans-
latory movement in two opposed perpendicular direc-
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tions in a plane perpendicular to a longitudinal axis of the
pin. Such XY-translation systems are known and are
used to adjust the position of an object in a plane by
translation. Alternatively, other alignment systems can
be used, e.g. a tilting mechanism can be considered to
adjust the angular orientation of the pin with respect to,
preferably, The control unit 28 is arranged to control the
pin alignment system 34 to adjust the pin 4 in a direction
transverse to a punching direction in order to align the
pin 4 with a rivet. The pin alignment system 34 is illus-
trated in Fig. 1 as being arranged near the control unit
28. It will however be appreciated that the pin alignment
system 34 may be arranged elsewhere in the structure 2.
[0048] The system 1 further comprises a collar 20 ex-
tending outwardly from the side 19 of the structure 2
through which the pin 4 engages. The collar 20 extends
outwardly from the structure 2 to the compound assembly
when the structure 2 is positioned on the compound as-
sembly to close a gap between the compound assembly
and the side 19 of the structure 2 through which the pin
4 engages during punching. The collar 20 may, for ex-
ample, be a compressible foam or some sort of curtain.
The collar 20 may function as a safety feature, preventing
material dislodged by the pin 4 during punching to fly
away with the momentum generated by the pin 4 during
punching. The collar 20 does not necessarily hold on to
dislodged material when the structure 2 is moved away
from the compound assembly.

[0049] The system 1further comprises arivetdetection
unit 22 arranged inside the structure 2. As illustrated in
Fig. 1, the rivet detection unit 22 can be arranged at the
side 19 of the structure 2 through which the pin 4 engag-
es. Asillustrated in Fig. 2, the rivet detection unit22 might
also be positioned at another side of the structure 2. The
rivet detection unit 22 comprises a rivet detection sensor
24, which can preferably be an eddy current sensor 24.
The eddy current sensor 24 may generate an image
showing an indication of the position of rivets when the
structure 2 is positioned near or on the compound as-
sembly. The rivet detection unit 22 might be arranged to
translate the image provided by the eddy current sensor
24 into position information.

[0050] AsillustratedinFig. 1,the system 1 further com-
prises a distance measuring element 26 for measuring
the distance between the structure 2 and the compound
assembly. Fig. 1 shows one distance measuring element
26, but a plurality of distance measuring elements 26
may be present distributed over the pin-side 19 of the
structure 2 through which the pin engages. Distance
measuring elements 26 may also be arranged at other
sides of the structure 2. Distance measuring elements
26 arranged at other sides of the structure 2 may be used
to detect and prevent collision between the structure 2
and its surroundings. The at least one distance measur-
ing element 26 may provide for a more safe operation,
preventing the pin 4 to be released when the distance
detected is larger than a predefined threshold, which may
suggest an opening or a hole in the assembly.
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[0051] The system 1 further comprises a control unit
28. The control unit 28 can be arranged for controlling
the punch movement of the pin 4. The control unit 28 can
for example be configured to control also the locking el-
ement 14 to release the pin 4, allowing the spring 10 to
drive the pin 4 to the extended position for punching out
a rivet. The control unit 28 can further be configured to
decide whether the structure 2 is in a position to punch
out a rivet based on position information. Position infor-
mation can be received by the rivet detection unit 22
and/or through the communication connection in connec-
tion block 16. The positioning information provided
through the communication connection in connection
block 16 can be positioning information provided by the
robot about its current positioning. The positioning infor-
mation provided through the communication connection
in connection block 16 can also be positioning informa-
tion provided by pre-known data, such as CAD-data of
the compound assembly. Alternatively, such pre-known
data may be received via a wireless communication el-
ement from a remote source, e.g. a user interface, or an
operator panel, or a remote computer. The control unit
28 may further use distance information received from
the distance measuring unit 26. The distance information
provided by the distance measuring unit 26 may indicate
the presence of a window, doorway or other hole in the
compound assembly.

[0052] Figs. 3A, 3B and 3C schematically show some
steps of a method for removing a rivet 32 from a com-
pound assembly 30 with a rivet removal system 1 posi-
tioned on the compound assembly 30 with different pin
positions. Figs. 3A, 3B and 3C show a compound as-
sembly 30 with a rivet 32. The rivet removal system 1 is
here shown in a simplified representation. It may be ap-
preciated that a rivet removal system according to Fig. 1
or Fig. 2 can be used. The rivet removal system 1 is
shown comprising a structure 2and a pin 4. Fig. 3A shows
the pin 4 in a retracted position, in which the pin is sub-
stantially within the structure 1. Fig. 3B shows the pin 4
in an engaged position, in which the pin engages the rivet
head of the assembly. Fig. 3C shows the pin in an ex-
tended position, in which the pin extends substantially
out of the structure 1 for punching out the rivet. Itis noted
that the step of engaging the pin to the rivet head, in
which the pin is in the engaged position, can be left out.
[0053] In the retracted position shown in Fig. 3A, the
pin 4 is substantially retracted inside the structure 1. The
pin 4 can be in the retracted position between punching
or when the rivet removal system 1 is not in use. In this
position, the pin can be locked by a locking element 14,
or can be held otherwise, e.g. by an elastic element or
by the drive source. When the pin is in the retracted po-
sition, this allows a safe movement of the structure over
the assembly without accidental collision of the pin 4 with
an external object. Movement of the structure 2 over the
compound assembly can therefore be achieved more
easily and/or more safely if the pin 4 is not extending
beyond the structure 2.
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[0054] The engaged position shown in Fig. 3B is a po-
sition in between the retracted position and the extended
position. In the engaged position, the pin 4 extends out-
wardly for engaging the rivet 32 of the compound assem-
bly 30. The pin 4 can for example be driven from the
retracted position to the engaged position by activating
the electromotor 8 to apply a holding force equal to the
force exerted by the spring 10. The locking element 14
might now be released. The electromotor 8, or another
drive source, can now be controlled to release the holding
force and allowing the pin 4 to move from the retracted
position to the engaged position. The holding force can
be reapplied when the pin 4 reaches the engaged posi-
tion. In that case, the engaged position is an intermediate
position including a stop moment. It might also be appre-
ciated that the engaged position can be an intermediate
position in a continuous movement from the retracted
position to the extended position. For example, a first
source of energy might be released to move or to allow
to move the pin from the retracted to the engaged posi-
tion. Once in the engaged position, a second source of
energy, releasing more energy than the first source, can
be released, to drive the pin further to the extended po-
sition. Then, a more or less continuous punching move-
ment of the pin can be achieved between the retracted
position and the extended position. The first source and
the second source can e.g. be an elastic element that
releases its energy in two steps, or can be two different
elastic elements, or can be a drive source and an elastic
element. Many combinations are possible. In an other
embodiment, the locking element 14 can be arranged to
reengage when the pin 4 reaches the engagement posi-
tion, such that electromotor 8 does not need to keep ap-
plying the holding force. The engaged position can be
used e.g. to check whether the pin 4 is positioned cor-
rectly with relation to the rivet 32. This check can for ex-
ample be done by a human operator, who visually con-
trols the positioning of the pin 4. The check can also be
done instrumentally with use of instruments available on
the structure 2, such as the rivet detection unit 22, or
instruments available in the surrounding of the structure
2. It shall be appreciated that an embodiment of the in-
vention does not necessarily include the engaged posi-
tion. In some embodiments of the invention the pin 4 may
only be driven between the retracted position and the
extended position.

[0055] Fig.3C showsthe pin4 inthe extended position,
in which the pin 4 extends substantially outside of the
structure 2 in which it has punched out the rivet 32 from
the compound assembly 30. The pin 4 might be moved
to the extended position from the retracted position or
from the engaged position. In both cases the elements
holding the pin 4 in position, which can be the locking
element 14 or the holding force applied by the electro-
motor 8, are disengaged, allowing the spring 10 to drive
the pin 4 to the extended position. The spring 10 is thus
biased towards the extended position of the pin 4. The
pin 4 will remain in the extended position after punching
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out the rivet 32 depending on the how the spring 10, or
an other elastic element 10, is mounted in the structure
2. For example, a tension spring 10 might be used as
elastic element 10, as shown in fig. 1. In the extended or
engaged position, the tension spring 10 might be extend-
ed beyond its resting position. The inertia of the pin 4 and
the tension spring 10 might cause the tension spring 10
to compress beyond its resting position when driving the
pin 4 outwards, resulting in the tension spring 10 pulling
the pin 4 back into the structure 2. The pin 4 will then be
slowed down, and at a maximum extension the sign of
the direction of the movement of the pin 4 will change.
The electromotor 8 can preferably be reengaged to pull
the pin 4 back to the retracted position after the maximum
extension is passed, to minimalize the energy required
by the electromotor 8 to pull the pin 4 back to the retracted
position by recuperating the energy applied by the ten-
sion spring 10 when pulling back the pin 4 to the resting
position of the tension spring 10.

[0056] Fig. 4 is a flowchart representation of a process
according to a method for removing rivets. The method
represented in Fig. 4 is assumed to provide a rivet re-
moval system 1 as illustrated in Fig. 1, comprising a pin
alignment system 34 and having each of the rivet detec-
tion unit 22, the distance probe 26 and the pin 4 to be
arranged at the side 19 of the structure 2 through which
the pin 4 engages.

[0057] Block 100 represents the start of the process.
The start can be seen as activating the rivet removal sys-
tem 1 and external systems, such as a robot arm to which
the structure 2 of the rivet removal system 1 can be con-
nected. Pre-known data is loaded into the position infor-
mation. The pre-known data can for example be CAD-
data of a fuselage 30 containing the coordinates of the
rivets in the fuselage 30. The pre-known data can also
contain a starting coordinate, for example when nothing
is known about the fuselage 30. The position information
can be loaded into a memory included in the control unit
28 orin an external memory. Atthe start, the rivetremoval
system 1 is assumed to be near a compound assembly
30, such as an airplane fuselage 30.

[0058] In block 102, the structure 2 is positioned on or
to the fuselage 30. The positioning is based on position
information, in the first step containing only pre-known
data. The position information can contain the coordi-
nates of rivets 32 to be removed. Positioning of the struc-
ture 2 on the fuselage 30 is here achieved by controlling
the robot arm to which the structure 2 is connected. The
robot arm can for example be controlled by the control
unit 28 or by a separate control unit, which in turn may
communicate with the control unit 28 to exchange posi-
tion information or other information. Other information
can for example be a trigger signal to drive the pin 4 to
the extended position or an inhibitor signal to prevent the
pin 4 from being driven to the extended position. Other
information can also be a warning signal derived from
the distance measuring element 26 indicating that the
difference between the structure 2 and the fuselage 30
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is above a predetermined threshold, thus being not safe
to punch the pin. Positioning of the structure 2 on the
fuselage 30 entails that all the support elements 18 are
in contact with the fuselage 30. Sensors, such as force
sensors, moment sensors or pressure sensors, might be
present in the support elements 18 to determine whether
the support elements 18 are in contact with the fuselage
30.

[0059] The positioning of the structure 2 might depend
entirely on the CAD-data. The CAD-data could, however,
be arepresentation of the fuselage 30 as intended before
the construction of the fuselage 30. It might be possible
that an actual position of a rivet 32 deviates from the
planned position of the rivet 32 present in the CAD-data.
Therefore, in block 104, the rivet detection unit 22 will,
after the positioning of the structure 2, detect the actual
position of the rivet 32. The control unit 28 will, based on
the distance between the actual position of the pin 4 and
the actual position of the rivet 32, decide if alignment is
necessary. The pin 4 may be perfectly or almost perfectly
aligned with the rivet 32 right after the positioning of the
structure 2 hence no alignment is necessary. The dis-
tance between the actual position of the pin 4 and the
actual position of the rivet 32 may be within the reach of
the pin alignment system 34. The control unit 28 will con-
trol the pin alignment system 34 to align the pin 4 with
the rivet 32, represented in block 106. In an other sce-
nario, the distance between the actual position of the pin
4 and the actual position of the rivet 32 may be too large
to be compensated by the pin alignment system 34 or no
rivet 32 may be detected. In this case the structure 2 will
need to be repositioned.

[0060] The information gathered by the rivet detection
unit 22 in block 104 might be used to update the position
information. Updating the position information with actual
coordinates can be of interest when multiple fuselage of
the same type are to be dismantled. The position infor-
mation gathered after the disassembly of a few similar
fuselages might be used to create a probability distribu-
tion function.

[0061] In block 108, the drive unit 6 will drive the pin 4
to the engaged position. The control unit 28 controls the
drive unit 6 to drive the pin 4 to the engaged position.
The engaged position can be used to check whether the
pin 4 is positioned correctly with relation to the rivet 32.
This check can for example be done by a human oper-
ator, who visually controls the positioning of the pin 4.
The check can also be done by repeating the rivet de-
tection step of block 104. In some embodiments, block
108 is omitted, and block 110 will be executed after block
106.

[0062] In block 110, the drive unit 6 will drive the pin 4
to the extended position for punching out the rivet 32.
The control unit 28 can be arranged to require a trigger
signal before controlling the drive unit 6 to drive the pin
4 to the extended position. The trigger signal may come
from a human operator or from an external processor.
The control unit 28 can also be arranged to hold the pin
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4 in the retracted position or the engaged position even
when a trigger signal is given, for example when sensors
in the support elements 18 indicate that the structure 2
is not positioned correctly.

[0063] In block 112, the drive unit 6 may drive the pin
4 to the retracted position. Block 112 will substantially
always be executed, or at least be attempted, right after
block 110, as there is no reason to keep the pin 4 in the
extended position after punching out a rivet 32.

[0064] Inblock 114itis determined whether otherrivets
32 are present based on the position information. The
process may end if all rivets 32 are removed or assumed
to be removed. This assumption can be achieved when
all the rivets 32 originally present in the CAD-data or de-
tected by the detection unit 22 are removed or when the
rivet removal structure 1 has covered the surface of the
fuselage 30 reachable by the rivet removal structure 1.
The process will continue to block 116 if any rivets 32
are still present or when a part of the surface of the fu-
selage 30 has not yet been covered by the rivet removal
structure 1.

[0065] In block 116 the control unit 28 decides if repo-
sitioning is necessary. The rivet detection unit 22 may
have detected a second rivet 32 which is also within the
range of the positioning unit, such as therobotarm. Then,
the robot arm can simply move the structure 2 to the next
position. Otherwise, the rivet detection unit 22 may have
detected that no rivet 32 remains within the range of the
pin alignment system 34. In principle is the pin alignment
system 34 for the fine-tuning of the position of the pin,
and is usually not arranged to reach two adjacent rivets,
unless they are located relatively close to each other.
Usually, repositioning is necessary and the process con-
tinues at block 102.

[0066] The disclosure relates to removing rivets from
a compound assembly, such as an airplane fuselage, or
ship or bridge parts, by providing a rivet removal struc-
ture. The rivet removal structure comprises a pin that in
an automated manner can punch outrivets from the com-
pound assembly, and is being retracted inside the struc-
ture after the punching.

[0067] Herein, the invention is described with refer-
ence to specific examples of embodiments of the inven-
tion. It will, however, be evident that various modifica-
tions, variations, alternatives and changes may be made
therein, without departing from the essence of the inven-
tion. For the purpose of clarity and a concise description
features are described herein as part of the same or sep-
arate embodiments, however, alternative embodiments
having combinations of all or some of the features de-
scribed in these separate embodiments are also envis-
aged and understood to fall within the framework of the
invention as outlined by the claims. The specifications,
figures and examples are, accordingly, to be regarded in
an illustrative sense rather than in a restrictive sense.
The invention is intended to embrace all alternatives,
modifications and variations which fall within the spirit
and scope of the appended claims. Further, many of the
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elements that are described are functional entities that
may be implemented as discrete or distributed compo-
nents or in conjunction with other components, in any
suitable combination and location.

Claims

1. Rivet removal system for removing rivets from a
compound assembly; wherein the system comprises
a structure in which a pin is mounted that is adjust-
able between a retracted position, in which the pin
is substantially retracted inside of the structure, and
an extended position in which the pin extends sub-
stantially outside of the structure for punching out
the rivet from the assembly, wherein the pin is re-
turned to its retracted position after punching; further
comprising a drive unit arranged for driving the pin
at least between the retracted position and the ex-
tended position.

2. Rivet removal system according to claim 1, wherein
the drive unit further comprises an elastic element,
wherein the elastic element biases the pin towards
the extended position.

3. Rivet removal system according to claim 1 or 2,
wherein the drive unit comprises a drive source that
is arranged to return the pin from the extended po-
sition to the retracted position.

4. Rivet removal system according to any of the pre-
ceding claims, wherein the structure is connectable
to arobot arm of a robot, in particular as arobot head
of the robot arm.

5. Rivet removal system according to any of the pre-
ceding claims, further comprising support elements
for supporting the system onto the assembly.

6. Rivet removal system according to any of the pre-
ceding claims, further comprising a positioning unit
for positioning the structure with respect to the rivet.

7. Rivet removal system according to any of the pre-
ceding claims, further comprising a pin alignment
system arranged to align the pin in a direction trans-
verse to a punching direction.

8. Rivet removal system according to any of the pre-
ceding claims, further comprising at least one dis-
tance measuring element for measuring the distance
between the structure and the assembly.

9. Rivet removal system according to any of the pre-
ceding claims, further comprising a collar extending
outwardly from a side of the structure through which
the pin engages.
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Rivet removal system according to any of the pre-
ceding claims, further comprising a control unit for
controlling the punch movement of the pin and/or for
controlling the positioning of the structure over the
assembly.

Rivet removal system according to any of the pre-
ceding claims, wherein the system further comprises
a rivet detection unit for detecting a position of the
rivet to be removed.

Rivet removal system according to claim 11, wherein
the rivet detection unit is arranged inside the struc-
ture.

Rivet removal system according to claim 11 or 12,
wherein the rivet detection unit comprises a detec-
tion sensor, preferably an eddy current sensor.

Rivet removal system according to claim 11, 12 or
13, wherein the rivet detection unit provides position
information to the control unit and/or to a user inter-
face connectable to the control unit.

Rivet removal system according to claim 14, wherein
the control unitis configured to control the positioning
of the structure based on position information re-
ceived from the rivet detection unit.

Method for removing a rivet from a compound as-
sembly, the method comprising

- providing a rivet removal system according to
any of the claims 1 - 15;

- positioning a structure of the system over the
rivet to be removed such that a pin of the system
is aligned with the rivet to be removed; and

- driving the pin to its extended position to punch
out the rivet from the assembly.

Method for removing a rivet according to claim 16,
further providing position information on the position
of the rivet to be removed; wherein the position in-
formation is based on pre-known data and/or where-
in the position information is obtainable from a rivet
detection unit.

Method for removing a rivet according to claim 17,
further comprising positioning the structure based
on the provided position information.

Method for removing a rivet according to any of the
claims 16 - 18, further comprising moving the struc-
ture of the system to a next position of a next rivet
to be removed for removing the said rivet.

Method for removing a rivet according to any of the
claims 16 - 19, further comprising moving the pin to
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21.

22.

23.

24.

22

an engaged position, between the retracted position
and the extended position, in which the pin extends
outwardly for engaging to a rivet head of the assem-
bly.

Control unit configured for controlling the removal of
arivetofa compound assembly using a rivet removal
system according to any of the claims 1 - 15.

Control unit according to claim 21, wherein the con-
trol unit further is configured to provide a position
signal based on position information of the rivet to
be removed and/or to output the position information
to a user interface.

Method for dismantling a fuselage of an airplane,
comprising, removing the rivets from the fuselage
according to the method of any of claims 16 - 20.

Robot comprising a rivet removal system according
to any of the claims 1 - 15, wherein the rivet removal
system is mounted as a robot head to the robot.
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