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(57) Abstract: A connecting device (10)
for manufacturing a peeling-stress-resistant
connection between two components (12,
14) comprises a carrier (16), which com-
prises a first surface (18) and a second sur-
face (20) opposing the first surface (18).
The connecting device (10) further com-
prises a plurality of hook and loop elements
(22), which extend both from the first and
the second surface (18, 20) of the carrier
(16) and each have at their free ends facing
away from the first or the second surface
(18, 20) of the carrier (16) a hook and loop
head (24), which is arranged to enter into a
hook and loop connection with a compon-
ent (12, 14) consisting of a fibre- rein-
forced composite material.
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Connecting device, assembly and method for manufacturing an assembly

The invention relates to a connecting device, which is suitable for manufacturing
and/or reinforcing a connection between two components, in particular two aircraft
structural components. Furthermore, the invention relates to an assembly, in
particular an aircraft structural assembly, in which a connection between two
components is established and/or reinforced by means of such a connecting device.
Finally, the invention relates to a method for manufacturing such an assembly.

In aircraft construction there are endeavours to use increasingly components that
consist completely or partly of fibre-reinforced composite materials, for example
carbon-fibre-reinforced plastics (CFRP), as load-bearing components. For example,
DE 10 2007 062 111 A1 describes a cross-member structure consisting of carbon-
fibre-reinforced plastic, which cross-member serves to support the individual panels
of an aircraft floor system for separating a passenger cabin from a cargo hold
arranged underneath the passenger cabin. Furthermore, it is known from

DE 10 2004 001 078 A1, for example, to provide fuselage segments with a skin of
fibre-reinforced composite materials executed in sandwich construction. Finally,
DE 10 2008 032 834 A1l relates to a stiffening component consisting of a fibre-
reinforced composite material and formed for example in the form of an Omega
stringer.

To manufacture aircraft structural components from fibre-reinforced composite
materials, a multilayer laminate is normally first built up from fibre prepregs. The
fibre prepregs comprise a woven or non-woven fabric of reinforcing fibres, which are
usually provided with a surface layer of an unhardened duroplastic plastic material,
for example an epoxy resin material. The laminate can be constructed manually or
automatically. The duroplastic plastic material applied to the surfaces of the fibres is
then hardened in an autoclave cycle under pressure and/or at an increased
temperature, so that a composite material with a matrix of hardened duroplastic
plastic and reinforcing fibres incorporated into the matrix is created. To connect two
aircraft structural components consisting of fibre-reinforced composite materials,
adhesive joints can be used. Alternatively to this, the components can be brought
into contact with one another in the unhardened state and then hardened together.
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The invention is aimed at the object of providing a connecting device for
manufacturing a peeling-stress-resistant connection between two components
consisting of a fibre-reinforced composite material, in particular two aircraft structural
components. Furthermore, the invention is aimed at the object of specifying an
assembly with two components connected to one another by a peeling-stress-
resistant connection and a method for manufacturing such an assembly.

This object is achieved by a connecting device with the features of claim 1, an
assembly with the features of claim 11 and a method for manufacturing an assembly
with the features of claim 13.

A connecting device according to the invention, which is suitable for manufacturing a
peeling-stress-resistant connection between two components of a fibre-reinforced
composite material, in particular two components provided for use in aircraft
construction, comprises a carrier, which has a first surface and a second surface
opposing the first surface. Two large-area main surfaces of the carrier preferably
serve as first and second surface. In other words, the carrier is preferably formed
two-dimensionally, this means comparatively thin in relation to the area of the first
and the second surface, so that the first and the second surface of the carrier are at
a comparatively small distance from one another. The shape of the carrier may be
adapted to the respective purpose of use of the connecting device. For example, a
ribbon-like or also a large-area round, square or other configuration of the carrier is
conceivable. ‘

The connecting device according to the invention further comprises a plurality of
hook and loop elements, which extend both from the first and from the second
surface of the carrier. This means that in the connecting device according to the
invention, the carrier is provided with hook and loop elements in the area of both
main surfaces. At their free ends facing away from the first or the second surface,
the hook and loop elements each have a hook and loop head, which is arranged to
enter into a hook and loop connection with a component consisting of a fibre-
reinforced composite material. In other words, the hook and loop heads of the hook
and loop elements are designed such that they can enter into a hook and loop
connection either with the matrix, but preferably with the fibres, which are integrated
into a component consisting of a fibre-reinforced composite material, in order to
hook-and-loop fasten the connecting device to the component.
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Due to being equipped with hook and loop elements both in the area of its first
surface and in the area of its second surface, the connecting device according to the
invention is suitable to be connected to two components and thereby to produce a
hook and loop connection between the two components. The two components that
are connected to one another by means of the connecting device through a hook and
loop connection can be two components formed separately from one another.
Alternatively to this, however, the connecting device according to the invention may
also be used to connect two sections of just one component to one another. Finally,
the connecting device may be used to close cuts or slits introduced into a component
made from a fibre-reinforced composite material. In the context of this application,
the term “two components” thus describes not only two components formed
separately from one another, but also various sections of just one component.

Due to the hook and loop elements of the connecting device according to the
invention, a direct, non-yielding load path is created in the area of the boundary
surface between the two components or component sections, via which stresses
acting on the components or component sections can be channelled away. Due to
the hook and loop elements of the connecting device, the boundary surface between
the two components thus acquires a much higher stiffness than a pure adhesive joint
or a connection arising through joint hardening of the components consisting of a
fibre-reinforced composite material. A boundary surface produced by means of the
connecting device according to the invention between two components or two
component sections is especially peeling-stress-resistant, therefore. The use of the
connecting device according to the invention thus makes it possible to manufacture
assemblies that are much more resistant to failure.

The hook and loop elements of the connecting device according to the invention can
extend from the first or the second surface of the carrier substantially perpendicular
to the first or the second surface of the carrier. Alternatively to this, however, it is
also conceivable to orient the hook and loop elements at an angle smaliler than 90°
relative to the first or the second surface of the carrier. As will be explained in
greater detail later, it is sensible to adapt the orientation of the hook and loop
elements of the connecting device to the orientation of the fibres in the components
consisting of a fibre-reinforced composite material, which components are to be
connected to one another by means of the connecting device.
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At least a portion of the hook and loop heads of the hook and loop elements may be
formed hook-shaped. Hook and loop elements with a hook-shaped hook and loop
head may thus comprise a substantially pin-shaped section, which extends from the
first or the second surface of the carrier. This pin-shaped section may be formed in
one piece with the hook-shaped hook and loop head. A free end of the hook-shaped
hook and loop head preferably faces the first or the second surface of the carrier.
Hook-shaped hook and loop heads can be caught in a simple and convenient manner
with the fibres, which are integrated into the fibre composite material components or
fibre composite material component sections to be connected to one another by
means of the connecting device according to the invention. A particularly secure
connection between the components or component sections is created thereby.
Depending on the purpose of use of the connecting device and configuration of the
components or component sections to be connected to one another, the free ends of
the hook-shaped hook and loop heads may be executed to be sharp or blunt.

In an alternative embodiment of the connecting device according to the invention, at
least a portion of the hook and loop elements may be provided with hook and loop
heads that are formed spherical, ellipsoid or cuboid in shape. In contrast to hook-
shaped hook and loop heads, hook and loop heads that are spherical, ellipsoid or
cuboid in shape are gentler on the fibres, meaning that the danger of damage
occurring to the fibres incorporated into the components to be connected to one
another by means of the connecting device is smaller here. It is understood that the
connecting device, depending on the requirement, may comprise hook and loop
elements with different hook and loop heads. For example, a part of the hook and
loop elements may have hook-shaped hook and loop heads and a portion of the hook
and loop elements may have hook and loop heads that are spherical, ellipsoid or
cuboid in shape.

In a preferred embodiment, the connecting device according to the invention further
comprises a plurality of securing elements. Each securing element is preferably
assigned to a hook and loop element and extends adjacent to the hook and loop
element from the first and/or the second surface of the carrier. The hook and loop
element and the securing element assigned to the hook and loop element are
preferably aligned parallel to one another. Free ends of the securing elements facing
away from the first or the second surface are preferably each arranged at a shorter
distance from the first or the second surface of the carrier than the hook and loop
head of the hook and loop element. Due to the securing elements, fibres of the
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components or component sections to be connected to one another by means of the
connecting device that are caught with the hook and loop heads of the hook and loop
elements are kept in contact with the hook and loop heads of the hook and loop
elements. In other words, the securing elements prevent the fibres and the hook and
loop heads from becoming disengaged in the event of a load acting on the
components. The securing elements thus make it possible to reinforce further a hook
and loop connection established by means of the connecting device according to the
invention between two components.

Securing elements that are assigned to a hook and loop element with a hook and
loop head formed spherical, ellipsoid or cuboid in shape may be arranged in principle
at any position along a circle around the hook and loop element adjacent to the hook
and loop element. Securing elements that are assigned to a hook and loop element
equipped with a hook-shaped hook and loop head, on the other hand, are preferably
positioned adjacent to the hook and loop element in such a way, i.e. they extend
preferably adjacent to the hook and loop element from the first or the second surface
of the carrier in such a way, that free ends of the securing elements facing away
from the first or the second surface of the carrier each oppose the free ends of the
hook-shaped hook and loop heads of the hook and loop elements. The distance
between the free end of a securing element and the hook and loop head should be
great enough in this case that a fibre, which is integrated into a fibre composite
component to be connected to the connecting device, can be led through between
the free end of the securing element and the hook and loop head. The configuration
of the securing elements and the hook and loop elements should therefore be
adapted sensibly to the configuration of the fibres in the fibre composite components
to be connected to the connecting device.

A hook and loop element that extends from the first surface of the carrier may be
formed in one piece with a hook and loop element that extends from the second
surface of the carrier. In addition or alternatively to this, a securing element that
extends from the first surface of the carrier may be formed in one piece with a
securing element that extends from the second surface of the carrier. Hook and loop
elements and/or securing elements that are formed in one piece are preferably led
through the carrier of the connecting device and facilitate a particularly secure and
load-resistant connection of the components or component sections to be hook-and-
loop fastened to one another by means of the connecting device.
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The carrier of the connecting device according to the invention may be formed by a
fibre prepreg. A fibre prepreg that is used to form the carrier of the connecting
device may comprise a woven or non-woven fabric of reinforcing fibres, which are
provided with a surface layer of an unhardened, for example duroplastic plastic
material, in particular an epoxy resin material. The fibres may be present in the form
of short fibres or continuous filaments. The carrier can then be hardened either
separately, but preferably together with the components connected to one another
by means of the connecting device, so that an integration of the carrier into the
component material more or less takes place. The carrier then sensibly consists of
the same materials as the components to be connected to one another by means of
the connecting device. The fibres of the fibre prepreg used to manufacture the
carrier may be carbon fibres, but also other suitable fibres, such as e.g. glass fibres.
The carrier preferably has a certain flexibility, so that the connecting device is also
suitable for interacting with an curved surface of a component or component section
to be connected to the connecting device. Moreover, a fibre prepreg used to
manufacture the carrier is preferably constructed in such a way that hook and loop
elements and/or securing elements can be led through the carrier in the manufacture
of the connecting device.

The hook and loop elements and/or the securing elements of the connecting device
according to the invention may consist of a fibre material. For example, the hook and
loop elements and/or the securing elements may be manufactured from carbon
fibres but also from other suitable fibres, such as e.g. glass fibres. The hook and loop
elements and/or the securing elements are sensibly manufactured from fibres that
consist of the same material as the fibres that are integrated into the components,
which are provided for connection to the connecting device according to the
invention. In particular when the components are subjected together with the
connecting device to a hardening cycle, optimum integration of the connecting device
into the component composite is guaranteed.

In a particularly preferred embodiment of the connecting device, the hook and loop
elements and/or the securing elements consist of an electrically conductive material.
Carbon fibres or metal, for example, lend themselves as conductive materials suitable
for the manufacture of the hook and loop elements and/or the securing elements. In
particular when the hook and loop elements and/or the securing elements penetrate
the carrier, the hook and loop elements and/or the securing elements then create an
electrically conductive connection between the components connected to one



10

15

20

25

30

35

WO 2012/156061 PCT/EP2012/002041

-7-

another by means of the connecting device. An electrical ground connection is
thereby ensured between the components. Moreover, hook and loop elements
and/or securing elements consisting of an electrically conductive material may also
be used to heat resin material surrounding the hook and loop elements and/or the
securing elements inductively as part of a hardening process.

An assembly according to the invention comprises a first component, which consists
of a fibre-reinforced composite material, and a second component, which likewise
consists of a fibre-reinforced composite material. The components of the assembly
according to the invention may contain reinforcing fibres of carbon present in the
form of non-woven or woven fabrics as short fibres or continuous filaments.
Furthermore, other suitable fibres, such as e.g. glass fibres, may be used in the
components. The components of the assembly according to the invention are
preferably structural components, which are exposed in operation to corresponding
loads. A component built into the assembly according to the invention may be an
aircraft structural component, for example, such as an aircraft outer skin section, a
frame or a stringer. The assembly according to the invention may also be composed
of other load bearing aircraft components, however. The first and the second
component of the assembly according to the invention are connected to one another
by a hook and loop connection by means of a connecting device described above.

In the assembly according to the invention, the hook and loop elements and/or the
securing elements of the connecting device extend from the first and/or the second
surface of the carrier preferably substantially perpendicular to the fibres incorporated
into the first and/or the second fibre composite component. In other words, the
orientation of the hook and loop elements and/or securing elements is preferably
adapted to the orientation of the fibres in the components. For example, a
configuration is conceivable in which the carrier of the connecting device extends
parallel to the fibres in the components. Hook and loop elements and/or securing
elements oriented perpendicular to the first and/or the second surface of the carrier
then extend, as desired, also perpendicular to the fibres in the components.

In a method according to the invention for manufacturing an assembly, first a first
component, which consists of a fibre-reinforced composite material, is connected to a
connecting device described above. Then a second component, which likewise
consists of a fibre-reinforced composite material, is connected to the connecting
devices connected to the first component, whereby a hook and loop connection
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arises between the first and the second component, manufactured by the connecting
device.

If desired, the structural assembly comprising the first component, the connecting
device and the second component may be subjected to a hardening process, through
which both a matrix of the components consisting of an unhardened resin material
and a matrix of a carrier of the connecting device manufactured from a fibre prepreg
are hardened. Depending on the matrix material of the components and the carrier,
the hardening process may take place under increased pressure and/or at an
increased temperature, if applicable also in an autoclave.

A connecting device described above, an assembly described above and/or a method
described above for manufacturing an assembly may be used in a particularly
advantageous manner in aircraft construction.

Preferred embodiments of the invention are now explained in greater detail with
reference to the enclosed schematic drawings, of which

Figure 1 shows a first embodiment of a connecting device for manufacturing a
peeling-stress-resistant connection between two components,

Figure 2 shows a second embodiment of a connecting device for manufacturing
a peeling-stress-resistant connection between two components,

Figure 3 shows a third embodiment of a connecting device for manufacturing a
peeling-stress-resistant connection between two components,

Figure 4 shows a detailed illustration of an assembly, which comprises two
components connected to one another by means of a connecting device
according to figure 1,

Figure 5 shows a first assembly with a plurality of components, which are
connected to one another by means of a connecting device according to
figures 1 to 3,
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Figure 6 shows a second embodiment of an assembly, in which two sections of a
component are connected to one another by means of a connecting
device according to figures 1 to 3, and

Figure 7 shows a third embodiment of an assembly in which slits introduced into
a component are closed by means of a connecting device according to
one of figures 1 to 3.

In figures 1 to 3, three embodiments are shown of a connecting device 10, which is
suitable for manufacturing a peeling-stress-resistant hook and loop connection
between two components 12, 14 (see figures 4 and 5) or two component sections
12a, 12b (see figures 6 and 7). The connecting device 10 comprises a carrier 16 with
a first surface 18 and a second surface 20 opposing the first surface 18. The carrier
16 is formed by a fibre prepreg, which comprises a woven or non-woven fabric of
reinforcing fibres, which are provided with a surface layer of an unhardened
duroplastic plastic material, for example an epoxy resin material.

The connecting device 10 further comprises a plurality of hook and loop elements 22,
which extend both from the first and from the second surface 18, 20 of the carrier
16. The hook and loop elements 22 consist of an electrically conductive material, for
example carbon fibres or a metal. At ends facing away from the first or the second
surface 18, 20 of the carrier 16, the hook and loop elements 22 each have a hook
and loop head 24. As shown in figure 4, the hook and loop head 24 is arranged to
enter into a hook and loop connection with a component 12, 14 consisting of a fibre-
reinforced composite material, i.e. in particular the fibres 26 incorporated into the
component 12, 14.

Since the connecting device 10 is provided with hook and loop elements 22 in the
area of both surfaces 18, 20 of the carrier 16, the connecting device can be used to
connect two components 12, 14 to one another by a hook and loop connection. The
hook and loop elements 22 provide thereby a direct, non-yielding load path, via
which stresses introduced into the components 12, 14 can be channelled away. The
hook and loop connection manufactured between the components 12, 14 by the
connecting device 10 is very peeling-stress-resistant due to this.

In the assembly 28 illustrated in figure 4, the components 12, 14 contain fibres 26 of
carbon incorporated into a matrix of a duroplastic plastic. If the hook and loop
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elements 22 consist of a fibre material, the fibre material used for manufacturing the
hook and loop elements 22 is preferably identical to the fibre material used for
manufacturing the fibres 26 of the components 12, 14. Moreover, the material which
is applied as a surface layer to the reinforcing fibres of the fibre prepreg forming the
carrier 16 preferably corresponds to the plastic material that forms the matrix in the
components 12, 14.

To manufacture the assembly 28 illustrated in figure 4, the first component 12 is first
connected in the unhardened state to the connecting device 10 by the hook and loop
elements 22 extending from the first surface 18 of the carrier 16 of the connecting
device 10, i.e. the hook and loop heads 24 of the hook and loop elements 22, being
brought into engagement with the fibres 26 of the component 12. Then the second
component 14 is connected to the connecting device 10 by the hook and loop
elements 22 extending from the second surface 20 of the carrier 16 of the
connecting device 10, i.e. the hook and loop heads 24 of these hook and loop
elements 22, being brought into engagement with the fibres 26 of the component
14. A hook and loop connection thereby arises between the first and second
component 12, 14,

If the assembly 28 is not exposed to any high mechanical loads, the hook and loop
connection manufactured by the connecting device 10 can already be sufficiently
stable. Assemblies 28 under higher loads, however, are sensibly subjected to a
hardening process, which may take place, depending on the plastic material
contained in the carrier 16 and forming the matrix of the components 12, 14, also
under increased pressure and/or at an increased temperature in the autoclave. In
other words, the connection of the components 12, 14 to the connecting device 10
takes place in the unhardened state of the components 12, 14 and of the fibre
prepreg forming the carrier 16 of the connecting device 10. An integrated assembly
is then formed by the hardening process.

In the embodiments of a connecting device 10 shown in figures 1 to 3, the hook and
loop elements 22 extend from the first or the second surface 18, 20 of the carrier 16
substantially perpendicular to the first and the second surface 18, 20 of the carrier
16. Moreover, the hook and loop elements 22 extending from the first surface 18 of
the carrier 16 are formed in one piece with the hook and loop elements 22 extending
from the second surface 18 of the carrier 16, i.e. the hook and loop elements 22
penetrate the carrier 16. The hook and loop elements 22 consisting of an electrically
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conductive material thus create an electrically conductive connection between the
components 12, 14. A ground connection of the components 12, 14 is guaranteed
thereby.

Moreover, in the connected state of the connecting device 10 to the components 12,
14, the hook and loop elements 22 of the connecting device 10 extend from the first
and/or the second surface 18, 20 of the carrier 16 substantially perpendicular to the
fibres 26 incorporated into the components 12, 14. The structural assembly 28
illustrated in figure 4 is thus configured such that the first and the second surface 18,
20 of the carrier 16 are oriented substantially parallel to the fibres 26 of the
components 12, 14. The hook and loop elements 22 extending substantially
perpendicular to the surfaces 18, 20 of the carrier 16 are thereby necessarily
oriented substantially perpendicular to the fibres 26 incorporated into the
components 12, 14,

In the embodiment of a connecting device 10 illustrated in figure 1, the hook and
loop heads 24 of the hook and loop elements 22 are formed hook-shaped, i.e. the
hook and loop elements 22 each comprise a section extending from the first or the
second surface 18, 20 of the carrier 16, adjoining which section is a bent hook-
shaped hook and loop head 24. A free end of the hook-shaped hook and loop head
24, which may be formed blunt or sharp as required, faces the first or the second
surface 18, 20 of the carrier 16. Hook-shaped hook and loop heads 24 are especially
well suited to interacting with fibres 26 incorporated into the components 12, 14,
which fibres extend parallel to the surfaces 18, 20 of the carrier 16.

A particularly durable hook and loop connection between two structural components
12, 14 can be manufactured by a connecting device 10 illustrated in figure 2, which
device comprises additional securing elements 30 as well as hook and loop elements
22. The securing elements 30 are formed pin-shaped and, like the hook and loop
elements 22, penetrate the carrier 16 formed by a fibre prepreg. The securing
elements 30 consist of the same material as the hook and loop elements 22. Each
securing element 30 is assigned to a hook and loop element 22 and extends adjacent
to the hook and loop element 22 parallel to the hook and loop element 22 from the
first or the second surface 18, 20 of the carrier 16.

Ends of the securing elements 30 facing away from the first or the second surface
18, 20 of the carrier 16 are each arranged at a shorter distance from the first or the
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second surface 18, 20 of the carrier 16 than the hook and loop head 24 of the hook
and loop elements 22. In other words, the extension of the securing elements 30
perpendicular to the surfaces 18, 20 of the carrier 16 is shorter than the extension of
the hook and loop elements 22 perpendicular to the surfaces 18, 20 of the carrier 16.
In particular, the securing elements 30 are each arranged adjacent to a hook and
loop element 22 in such a way that the free end of the securing elements 30 facing
away from the first or the second surface 18, 20 of the carrier 16 opposes the free
end of the hook-shaped hook and loop head 24 of the hook and loop element 22
facing the first and the second surface 18, 20 of the carrier 16.

The distance between the free end of the securing element 30 and the free end of
the hook-shaped hook and loop head 24 is chosen so that a fibre 26 integrated into a
component 12, 14 can be led through the gap formed between the free end of the
securing element 30 and the free end of the hook and loop head 24. The securing
elements 30 prevent the fibres 26 of the components 12, 14 and the hook and loop
heads 24 of the hook and loop elements 22 from becoming disengaged, however,
when corresponding loads act on the components 12, 14. Otherwise the construction
and mode of operation of the connecting device 10 according to figure 2 correspond
to the construction and mode of operation of the connecting device 10 illustrated in
figure 1.

Finally, figure 3 shows a connecting device 10 in which the hook and loop elements
22 are provided with spherical hook and loop heads 24. The spherical hook and loop
heads 24 are likewise suitable for interacting with fibres 26 integrated into the
components 12, 14 and are gentler on the fibres compared with hook-shaped hook
and loop heads 24. The hook and loop connection manufactured between two
components 12, 14 by a connecting device 10 according to figure 3 is possibly
weaker than a hook and loop connection manufactured between two components 12,
14 by a connecting device 10 according to one of figures 1 or 2, however. A
connecting device 10 shown in figure 3, in which the hook and loop elements 22 are
provided with spherical hook and loop heads 24, can also comprise additional
securing elements described above in connection with an arrangement with hook-
shaped hook and loop heads. Otherwise the construction and mode of operation of
the connecting device 10 according to figure 3 correspond to the construction and
mode of operation of the connecting device 10 illustrated in figure 1.
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The connecting device 10 is particularly well suited to the manufacture of hook and
loop connections between load-bearing structural components in aircraft
construction. For example, the connecting device 10 may be used in the connection
of a first component 12 in the form of an aircraft outer skin section consisting of a
fibre-reinforced composite material to a second component 14 in the form of a
stringer consisting of a fibre-reinforced composite material (see figure 5). In
particular, the connecting device 10 may be installed in the area of points of a gore
32, which are particularly subject to peeling stress loading.

Figure 6 illustrates a structural assembly 28, in which a structural component 12 is
formed into a loop and then sections 12a, 12b of the component 12 opposing one
another are connected to one another. The connection existing in the area of the
component sections 12a, 12b mounted over one another is reinforced by means of a
connecting device 10 and is thereby particularly resistant to peeling stress.

Finally, figure 7 shows a structural assembly 28, in which a positive-fit insert 38, such
as e.g. a thread or the like is introduced into a component 12. Sections of the
component 12 in the extension of the tips of the thread turns 40 of the positive-fit
insert 38 are each reinforced by connecting devices 10, due to which the resistance
of the structural assembly 28 to tensile stresses perpendicular to the thread turns 40
of the positive-fit insert 38 is increased.
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Claims

1. Connecting device (10) for manufacturing a peeling-stress-resistant
connection between two components (12, 14) with:

- a carrier (16), which comprises a first surface (12) and a second surface (20)
opposing the first surface (18), and

- a plurality of hook and loop elements (22), which extend both from the first and
from the second surface (18, 20) of the carrier (16) and each have at their free ends
facing away from the first or the second surface (18, 20) of the carrier (16) a hook
and loop head (24), which is arranged to enter into a hook and loop connection with
a component (12, 14) consisting of a fibre-reinforced composite material.

2. Connecting device according to claim 1, characterised in that the hook and
loop elements (22) extend from the first or the second surface (18, 20) of the carrier
(16) substantially perpendicular to the first or the second surface (18, 20) of the
carrier (16).

3. Connecting device according to claim 1 or 2, characterised in that at least a
portion of the hook and loop heads (24) of the hook and loop elements (22) is
formed hook-shaped.

4, Connecting device according to one of claims 1 to 3, characterised in that at
least a portion of the hook and loop heads (24) of the hook and loop elements (22) is
formed spherical, ellipsoid or cuboid in shape.

5. Connecting device according to one of claims 1 to 4, characterised by a
plurality of securing elements (30), which are each assigned to a hook and loop
element (22) and extend from the first and/or the second surface (18, 20) of the
carrier (16) adjacent to the hook and loop element (22), in particular substantially
parallel to the hook and loop element (22), wherein free ends of the securing
elements (30) facing away from the first or the second surface (18, 20) are each
arranged at a shorter distance from the first or the second surface (18, 20) of the
carrier (16) than the hook and loop head (24) of the hook and loop element (22).

6. Connecting device according to claim 5, characterised in that a securing
element (30), which is assigned to a hook and loop element (22) equipped with a
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hook-shaped hook and loop head (24), extends adjacent to the hook and loop
element (22) from the first or the second surface (18, 20) of the carrier (16) in such
a way that the free end of the securing element (30) facing away from the first or
the second surface (18, 20) of the carrier (16) opposes a free end of the hook-
shaped hook and loop head (24) of the hook and loop element (22) facing the first or
the second surface (18, 20) of the carrier (16).

7. Connecting device according to one of claims 1 to 6, characterised in that a
hook and loop element (22) extending from the first surface (18) of the carrier (16)
is formed in one piece with a hook and loop element (22) extending from the second
surface (20) of the carrier (16), and/or that a securing element (30) extending from
the first surface (18) of the carrier (16) is formed in one piece with a securing
element (30) extending from the second surface (20) of the carrier (16).

8. Connecting device according to one of claims 1 to 7, characterised in that the
carrier (16) is formed by a fibre prepreg.

9. Connecting device according to one of claims 1 to 8, characterised in that the
hook and loop elements (22) and/or the securing elements (30) consist of a fibre
material.

10.  Connecting device according to one of claims 1 to 9, characterised in that the
hook and loop elements (22) and/or the securing elements (30) consist of an
electrically conductive material.

11. Assembly (28) with:

- a first component (12), which consists of a fibre-reinforced composite material, and
- a second component (14), which consists of a fibre-reinforced composite material,
wherein the first and the second component (12, 14) are connected to one another
by means of a connecting device (10) according to one of claims 1 to 10 by a hook
and loop connection.

12. Assembly according to claim 11, characterised in that the hook and loop
elements (22) and/or the securing elements (30) of the connecting device (10)
extend from the first and/or the second surface (18, 20) of the carrier (16) of the
connecting device (10) substantially perpendicular to the fibres (26) incorporated into
the first and/or the second component (12, 14).
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13. Method for manufacturing an assembly (28) with the steps:

- connecting of a first component (12), which consists of a fibre-reinforced composite
material, to a connecting device (10) according to one of claims 1 to 10, and

- connecting of a second component (14), which consists of a fibre-reinforced
composite material, to the connecting device (10) connected to the first component
(12), whereby a hook and loop connection arises between the first and the second
component (12, 14).

14.  Method according to claim 13, characterised in that the assembly (28)
comprising the first component (12), the connecting device (10) and the second
component (14) is subjected to a hardening process, in particular under increased
pressure and/or at an increased temperature.

15.  Use of a connecting device (10) according to one of claims 1 to 10, an
assembly (28) according to claim 11 or 12 or a method according to claim 13 or 14 in
aircraft construction.
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