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ABSTRACT

A torce introduction fitting (2) for light constructional components (18) comprises at
least one radial force introduction surface (6, 8), at least one axial force introduction
surface (4), and at least one receiving means (10) for holding the force introduction
fitting and for introducing loads into the force introduction fitting. The radial force
introduction surface (6, 8) and the axial force introduction surface (4) enclose a hollow
space. The radial torce introduction surface (6, 8) and the axial force introduction
surface (4) form a single-piece component. Such a force introduction fitting (2) can be
produced with the use of a selective laser melting method. The force introduction fitting
can thus be adjusted in a particularly flexible manner to the load conditions, comprises
particularly advantageous materials characteristics and features a lightweight

construction.

(Fig. 1)
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Force transmission fitting for lightweight components

TECHNICAL FIELD

The invention relates to a force introduction fitting for light constructional components,
to a light constructional component with such a force introduction fitting, to a method
for manufacturing such a force introduction fitting, to the use of such a force
introduction fitting for introducing forces into a sandwich component, and to an aircratt
with installations comprising light constructional components that are equipped with

such force introduction fittings.

BACKGROUND TO THE INVENTION

In modern means of transport, lightweight materials are used for a host of different
installations, fixtures and auxiliary aerodynamic surfaces, which lightweight materials,
apart from their light weight, also provide adequate or high strength. In particular in
modern commercial aircraft, within the fuselage numerous objects comprising sandwich
materials are conceived that comprise at least one core layer and one, two or more
covering layers. Examples of this include the floor in a passenger cabin, a crew rest
compartment, or stowage cabinets. In relatively highly-loaded structural components
comprising lightweight materials in sandwich construction, dedicated load introduction
locations are to be provided to which the structural components can be attached 1n order

to enable reliable transmission of forces.

In the state of the art there is no adequately reliable and at the same time weight-saving

option of introducing concentrated loads, for example by means of a screw-type
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connection, to a lightweight honeycomb board without locally undertaking a solid core
reinforcement at the load introduction position. The aforesaid is often implemented by
bonding a solid component comprising a composite material or aluminum; as an
alternative, transmission of lesser forces into a lightweight board could take place,
which board comprises a honeycomb core to whose honeycomb cells a layer of

honeycomb filling compound has been applied.

DE 3 827 279 A1l and EP 0 354 403 B1 show a protective wall, designed as a hight
constructional component, for absorbing loads in a transport cabin of a vehicle, which
protective wall is held on a structure of the aircraft fuselage by way of fittings. In each
case the fittings have a relatively large surface that supports the respective light

constructional component.

In the context of uncompromising lightweight construction of such light constructional
components these known options cannot provide a preferred solution because
integrating one or several such solid load introduction components contributes to a
significant increase in the weight of the light constructional components, although tor
technical implementation the surfaces projecting to connection elements would be

sufficient for adequate load introduction into the light constructional component.

SUMMARY OF THE INVENTION

It could thus be considered an object of the invention to propose a force introduction
fitting that makes possible as harmonic as possible a load introduction into light

constructional components, while at the same time being of a lightweight nature and

economical to manufacture.

A further object of the invention could consist of proposing such a force introduction

fitting in which the transmittable force can be set by a modification of the force
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introduction fitting, wherein such a modification could be carried out in a manner that 1s

as economical or as cost-neutral as possible.

A further object of the invention could consist of proposing an aircraft with installations
that comprise light constructional components that can be arranged with particularly

licht additional weight on the aircraft structure within the fuselage.

The above-mentioned objects are met by the characteristics of the independent claims.

Advantageous improvements are stated in the respective subordinate claims.

According to a first aspect of the invention, a force introduction fitting according to the
invention comprises at least one axial force introduction surface, at least one radial force
introduction surface, and at least one receiving means for holding the light
constructional component, wherein the axial force introduction surface and the radial
force introduction surface enclose a hollow space, and the force introduction fitting

according to the invention forms a single-piece non-joined component.

[n the region of the force introduction surfaces the force introduction fitting according
to the invention comprises wall-like structures that can comprise predetermined wall

thicknesses, and that are delimited to the outside by the force introduction surfaces.

The radial force introduction surface is preferably equipped to establish a two-

dimensional integral connection with the light constructional component, wherein an
adhesive connection is particularly preferred. By designing the size and shape of the

radial force introduction surface, the force that can be transmitted to the force

introduction fitting can be predetermined.

The force introduction fitting according to the invention could assume any desired shape

as long as there is a radial force introduction surface and an axial force introduction
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surface that are suitable to transmit, or introduce into the force introduction fitting,

bearing forces from the receiving means to the light constructional component. If the
light constructional component is, for example, a planar sandwich panel, the external
dimensions of the force introduction fitting according to the present invention could be
adapted to the thickness of the sandwich panel or of a core layer in the sandwich panel
in order to be able to implement harmonious integration of the force introduction fitting
according to the invention. In a further preferred manner the axial force introduction
surface could be equipped to deflect forces that are to be exerted perpendicularly to the
light constructional component to a shear force between the axial force introduction
surface and the shear core of the light constructional component, whereas the radial
force introduction surface is equipped to be able to harmoniously transmit compressive
forces or tensile forces from the parallel load introduction in the direction of extension

of the sandwich panel to said sandwich panel.

The enclosed hollow space provides a degree of deformability of the force introduction
fitting according to the invention so that a relatively small sudden variation in rigidity
between the force introduction fitting and the light constructional component can be
implemented. At the same time, as a result of the hollow space, the weight of the force
introduction fitting is reduced to a minimum so that the force introduction fitting
according to the invention contributes to the smallest possible increase in the weight of

the light constructional component.

According to an advantageous improvement of the force introduction fitting according
to the invention, the receiving means is designed as a hole that is arranged in the at least
one axial force introduction surface. Attachment of the light constructional component
could take place by means of a pin or the like that could be fed through this hole and
that could be tensioned to the force introduction fitting according to the present

invention. To this effect the opening for receiving a pin or bolt could also comprise a
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thread. As an alternative, other attachment means could also be fed through the opening
and could be aftixed.

According to a further advantageous embodiment of the force introduction fitting
according to the invention, the receiving means could be designed as a bush that
corresponds to an opening in the at least one axial force introduction surface. In this
manner, particularly precise bearing or guiding of the force introduction fitting

according to the invention can take place.

According to an advantageous improvement the force introduction fitting according to
the invention is designed so as to be disc-shaped or can-shaped. As already mentioned
above, the height of the force introduction fitting according to the invention could be
adjusted to the thickness of the light constructional component, so that the force
introduction fitting could be integrated, for example so as to be tlush, in a light
constructional component, which could, for example, be designed as a sandwich panel.
Because of the disc-shaped or can-shaped design the axial load receiving surface could
be designed as a cylinder jacket, while the at least one radial force introduction surface
could be designed as a disc that is arranged on a top and/or bottom of the cylinder
jacket. The radial force introduction surfaces can be connected over the entire surface to
the axial force introduction surface in an integral design without any joints. With such a
design the cross section of the hollow space on potential kink points remains completely
or at least largely intact when subjected to bending forces. Thus, clearly greater bending
forces, tensile forces and transverse forces can be introduced into the force introduction
fitting according to the invention than would otherwise be possible in a design with

individual components.

In a further advantageous manner the force introduction fitting according to the
invention could be designed so as to be symmetrical to the longitudinal axis. The

longitudinal axis could be arranged so as to be concentric to the receiving means. The
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form of the radial force introduction surface and of the axial force introduction surface

can be selected at will, with either round or angular forms being able to be used.

According to an advantageous improvement the force introduction fitting according to
the invention could comprise a roughened surface. This makes possible advantageous
bonding to the light constructional component, for example between a core layer of the
light constructional component and the axial force introduction surface or between a
covering layer of the light constructional component and a radial force introduction

surface.

In an advantageous improvement of the force introduction fitting according to the
invention, the wall thickness of the force introduction fitting according to the invention,
In the region of the at least one radial force introduction surface, radially decreases
towards the outside when viewed from a longitudinal axis. In this manner the
elastic/plastic deformability of the force introduction fitting according to the invention
IS increased so that, increasingly, tensile forces and compressive forces can be
introduced into the light constructional component, for example into the covering layers
of sandwich panels. The occurrence of shear of transverse torces that are directed to a

core element is reduced, which is beneficial to the overall strength of the compound

structure.

In an advantageous improvement of the force introduction fitting according to the
invention stiffening elements are arranged in the interior of the hollow space and are
connected to the at least one axial force introduction surface and/or the at least one
radial force introduction surface. The stiffening elements could comprise various forms
and could extend both in axial direction, being formed as solid intermediate ribs, and as

bar-shaped stiffening elements that form a framework structure within the hollow space.
The object of these stiffening elements is to improve the force transmission between the

receiving means and radial force introduction surfaces and the axial force introduction
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surface. By adjusting the type, shape and number of stiffening elements the
deformability of the force introduction fitting according to the invention can be

influenced at least to some extent.

In a preferred improvement the force introduction fitting according to the invention
comprises two radial force introduction surfaces that are designed as disc-shaped
elements and that by means of an axial force introduction surface are supplemented to
form a closed surface of the force introduction fitting according to the invention. In this
manner quite a simple structure with a particularly advantageous simple option of
integration into an existing light constructional component is achieved. By specifying
the individual wall thicknesses of the force introduction fitting according to the
invention, the forces that can be absorbed by the force introduction surfaces arranged in

the aforesaid can be dimensioned.

In an advantageous improvement of the force introduction fitting according to the
invention, said force introduction fitting is made from a meltable material, which
material makes it possible to produce the force introduction fitting in layers, one above
the other and bonded to each other, as described later in the context of a manufacturing
method according to the invention. To this effect any meltable material is suitable, for

example plastic or metal.

According to an equally preferred improvement of the force introduction fitting
according to the invention, the hollow space comprises at least one opening that
connects the hollow space with a medium surrounding the force introduction fitting.
Consequently, this medium, for example air, can enter the hollow space and can achieve
pressure equalization. Thus, such a force introduction fitting can, for example, be used
at high altitudes or in deep waters because it is not possible for a pressure ditferential to
build up between the medium and the hollow space. Such pressure differentials would

result in stress within the force introduction fitting, which stress would additionally load
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the force introduction fitting. Consequently, the bending forces that can be transmitted
by a force introduction fitting subjected to stress can be less than is the case in a force

introduction fitting that is not subjected to stress.

Likewise, in an advantageous manner the force introduction fitting according to the
invention comprises at least one opening that is dimensioned in such a manner that a
granulate of meltable material, which granulate is required for manufacturing the force
introduction fitting, can be removed from the hollow space. As already mentioned
above, the force introduction fitting can be produced in a generative layer construction
method. In this method, powder or granulate of meltable material is applied in layers,
wherein a laser preferably fully melts the contour of the force introduction fitting. Since,
due to the inherent characteristics of this manufacturing method, the non-melted
granulate remains on a substrate plate until completion of the force introduction fitting,
during the production of a hollow space this granulate is enclosed in this hollow space.
At least for reasons associated with weight and costs it is desirable to remove this
eranulate from the hollow space, if at all possible without any residue remaining. This
can be achieved by way of the at least one such opening that could be arranged in the at
least one radial force introduction surface or in the at least one axial force introduction

surface.

The meltable material could be realized at least as a material from the group comprising
tool steel, stainless steel, steel, titanium, aluminum and iron-cobalt-nickel alloys and
alloys or mixtures of these materials. With the use of these materials, which are
preferably used without binder additions, complete melting of the materials available in
the powder is possible. Consequently, approximately 100% component density can
result so that a force introduction fitting can be manufactured whose characteristic
mechanical values to the greatest possible extent correspond to the specifications of the
material. This means that, for example in the case of manufacturing the force

introduction fitting from a titanium alloy, the characteristic values, for example
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elasticity, which form the basis of the corresponding titanium alloy can also form the

basis of the force introduction fitting.

According to a further aspect of the invention, a force introduction fitting 1s
manufactured by means of a generative layer construction method, in particular by
means of a selective laser melting (also known under the abbreviation “SLM”) method.
In this method a wall is formed that encloses a hollow space of the force introduction
fitting at least to some extent. Furthermore, a number of stiffening elements within the
hollow space and across a direction of extension of the force introduction fitting could
be formed in such a manner that the stiffening elements could absorb at least some of
the bending forces, axial forces and radial forces acting on a force introduction fitting.
In addition, the stiffening elements are made in one piece with the wall, wherein both
the wall and the stiffening elements are made from a meltable material by means of the

layer construction method.

In this arrangement the force introduction fitting can be constructed layer by layer,
wherein in each case a layer of a material in powder form can be applied to an already
processed part of the force introduction fitting and can then be locally melted so that
during subsequent solidification it can bond to the aforesaid. For example, by means of
laser beams any three-dimensional geometries with undercuts can be produced. Thus the
manufacture of such an advantageous force introduction fitting is possible, which force
introduction fitting cannot be manufactured in conventional mechanical or casting

technology engineering.

Usually, the manufacture of such products necessitates the presence of the geometric
data of said product in three-dimensional form and as layer data. From the present CAD
data of the component, by so-called "slicing", numerous layers are produced. In this

manner a force introduction fitting according to the invention is manufactured whose
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mechanical characteristics are superior to all known force introduction fittings as far as

its strength and light weight are concerned.

In order to obtain optimal area support the force introduction fitting according to the
invention is built up obliquely by a laser. In a disc-shaped or can-shaped design, thus
neither the axial force introduction surface nor the radial force introduction surface rests

on the substrate plate.

A light constructional component with at least one force introduction fitting according

to the invention meets at least one of the above-mentioned objects of the invention.

An aircraft with at least one installation object, wherein the installation object comprises
at least one light constructional component with at least one force introduction fitting
according to the invention, also meets one of the above-mentioned objects of the
invention. In a modern commercial aircraft, for example the fairing at the transition
between the wing and the fuselage (also referred to as "belly fairing"), could be aftixed
to the structure of the aircraft by way of several force introduction fittings according to
the invention. Furthermore, many light constructional components in the interior of the
cabin of the aircraft can be affixed to the fuselage structure, for example floor panels,
cabin ceiling linings, monuments or monument components, partition walls and a

multitude of other types of interior fitting components.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics, advantages and application options of the present invention are
disclosed in the following description of the exemplary embodiments and of the figures.
All the described and/or illustrated characteristics per se and in any combination form

the subject of the invention, even irrespective of their composition in the individual
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claims or their interrelationships. Furthermore, identical or similar objects in the figures

have the same reference characters.

Fig. 1 shows a first exemplary embodiment of a force introduction fitting according to

the invention.

Fig. 2 shows an exemplary embodiment of a force introduction fitting according to the

invention in an arrangement installed in a light constructional component.

Fig. 3 shows a further exemplary embodiment of a force introduction fitting according

to the invention.

Figs 4a-4¢ show the layered design of a force introduction fitting according to the

Invention.

Fig. 5 shows a diagrammatic view of a method according to the invention.

Fig. 6 shows an aircraft with at least one installation object with at least one light
constructional component that comprises at least one force introduction fitting

according to the invention.

DETAILED PRESENTATION OF EXEMPLARY EMBODIMENTS

Fig. 1 shows a three-dimensional view of a force introduction fitting 2 according to the
invention, which force introduction fitting 2 comprises a can-shaped design. The force
introduction fitting 2 according to the invention comprises an axial force introduction
surface 4 and two radial force introduction surfaces 6 and 8 that are arranged so as to be

concentric to each other and that are offset from each other in axial direction. The radial

force introduction surfaces 6 and 8 are formed by an outside of a disc-shaped
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component with a flat, sheet-metal-like or plate-like design, wherein the aforesaid form
an integral closed body in the form of the force introduction fitting 2 according to the
invention, with at least one further component that comprises an axial force introduction

surface 4.

In this context the term "components" should not be interpreted to the eftect that the
force introduction surfaces 4, 6 and 8 are formed on separately manufactured
components; instead, in the present document the term "components™ refers to regions
of the single-piece force introduction fitting according to the invention, which regions
are functionally separate from each other and separate from each other in their spatial

alignment.

The force introduction surfaces 4, 6 and 8 enclose a hollow space in which a bush 10 1s
centrally arranged, with the longitudinal axis 12 of said bush being arranged
concentrically to the longitudinal axis of the force introduction fitting 2. At each of its
two ends the bush 10 in each case comprises an opening 14 and 16, wherein said
openings 14 and 16 are accessible to the outside by way of the radial force introduction
surfaces 6 and 8. Consequently, the bush 10 can be used as a receiving means; for
example, in that location a pin or the like could be used in order to hold the force
introduction fitting 2 according to the invention on a fixed point, or to affix other

components thereto. The bush 10 could be designed as a cylinder sleeve or as a threaded

bush.

The single-part construction of the shown force introduction fitting according to the

invention can be achieved by means of an SLM method.

Somewhat further to the left-hand side, Fig. 1 shows a section of a light constructional
component 18, which section comprises a core layer 20 which, for example, comprises a

honeycomb core as well as two covering layers 22 and 24 that cover the core layer 20
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towards the outside. The light constructional component 18 turther comprises a
receiving surface 26 that comprises a corresponding form with the axial force
introduction surface 4 of the force introduction fitting 2. As a result of this the force
introduction fitting 2 according to the invention can conform to the light constructional
component 18, and by means of a suitable connecting means, for example an adhesive,
can be firmly connected to the light constructional component 2. The strength of such a
connection is substantially predetermined by the size of the axial force introduction
surface 4 or by the receiving surface 26. A force introduction fitting according to the
invention could thus be adapted, by dimensioning the axial force introduction surface 4,
to a force to be absorbed. With the use of an SLM method for producing the force
introduction fitting 2 according to the invention, hardly-measurable additional costs are

generated as a result of this.

The force introduction fitting 2 according to the invention is preferably designed in such
a manner that the axial force introduction surface 4 in longitudinal direction of the force
introduction fitting 2 according to the invention extends over the same height as the core
layer 20 so that the force introduction fitting 2 according to the invention together with
the core layer 20 can be covered by two covering layers 22 and 24 so that they are tlush.
In this manner the force introduction fitting 2 according to the invention would form an
integral part with the light constructional component 18. Preferably, to this eftect each
of the force introduction surfaces 4, 6 and 8 comprises a roughened surtace so that
particularly good adhesion to the core layer 20 and the covering layers 22 and 24 with

the use of a suitable connecting means can take place.

Fig. 2 shows a force introduction fitting 28 according to the invention, which force
introduction fitting 28 is fully integrated in a light constructional component 18 and i1s
deformed by an axial force. The illustration shows that the force introduction fitting 238
according to the invention extends over the same height as the core layer 20 of the light

constructional component 18 so that the covering layers 22 and 24 project completely



10

15

20

25

CA 02784522 2012-06-14

- 14 -

over the core layer 20 and over the force introduction fitting 28 according to the
invention. Accordingly, from the outside only the light constructional component 18 1s
visible, as are the openings 30 and 32 of the force introduction fitting 28 according to

the invention.

The exemplary embodiment shown in this illustration comprises a special feature in that
the wall thicknesses of the components comprising the radial force introduction surtaces
34 and 36 radially taper off from the longitudinal axis 12 towards the outside, which
corresponds to a strength distribution that corresponds to the loads experienced, or at
least approximates the aforesaid. On average, the wall thicknesses could, for example,
range from 2-10% of the overall height of the force introduction fitting 28 according to
the invention. By dimensioning the wall thicknesses and the course of the wall
thicknesses of the components comprising the radial force introduction surfaces 34 and
36, the strength of the force introduction fitting 28 can be adjusted to the forces to be
absorbed. With the use of an SLM method for manufacturing the force introduction
fitting 28 according to the invention no measurable additional costs arise as a result of

this.

Fig. 3 shows a further exemplary embodiment of a force introduction fitting 338
according to the invention, which force introduction fitting 38, apart from two radial
force introduction surfaces 40 and 42, comprises an axial force introduction surtace 44,
with the force introduction surfaces 40, 42 and 44 enclosing a hollow space in which
additional reinforcement elements 46 are arranged. In the example shown, the
reinforcement elements 46 extend in a direction parallel to the longitudinal axis 12 of
the force introduction fitting 38 according to the invention between the two radial force
introduction surfaces 40 and 42 that delimit the force introduction fitting 38, and
together with the components that comprise the radial force introduction surfaces 40 and
42 form a single-piece integral structure. The average person skilled in the art will

understand that any other forms and alignments of the reinforcement elements 46 can
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also be implemented. By applying an SLM method for manufacturing the force
introduction fitting 38 according to the invention, quasi no measurable additional costs
arise, and adjustment of the force introduction fitting 38 according to the invention can

be implemented in a completely tlexible manner.

With reference to a three-dimensional progressive production view, Figs 4a-4c show the
manner in which a force introduction fitting 48 according to the invention with
stiffening elements 50 that are integrated in the hollow space can be manufactured. Such
a complex form can be produced in layers by means of a selective laser melting method
(SLM) in that the contours of the force introduction fitting are built up in layers in a
metal powder bed by local heating with the use of a laser beam. Powder that 1s not
required is removed or blown from the hollow spaces that arise during manufacture.
Consequently, in contrast to the state of the art, no separate manufacture of individual
components is necessary, which individual components would later have to be
interconnected. This means that the force introduction fitting 48 according to the
invention is provided as a single one-piece component in an integral design; no

mechanical stress arises as a result of welding or different local heating of the material.

This manufacturing method comprises a special feature in that such a component can be

produced in a computer-controlled manner directly from CAD data, which takes place
in a cost-effective manner right from the very first component, because no setup costs

arise as a result of required adaptation to production machines.

Fig. 5 shows the essential steps of the manufacturing method according to the invention.
Production of the force introduction fitting according to the invention takes place with
the use of a selective laser melting method (SLM method). In this process, with the use
of so-called "slicing", from available CAD data the force introduction fitting 1s

produced by means of numerous layers, which results in a single-piece component.
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A powder or granulate is applied 52 at a thickness of approximately 0.001 to

approximately 0.2 mm over the entire surface of a construction platform by means of,
for example, a doctor blade. The layers are melted 54 into the powder bed by
controlling a suitable laser beam according to the sliced contour of the support.
Subsequently, a substrate platform is lowered 56 slightly, and then a new layer of
powder is applied. The powder is provided by a powder platform being raised, or as a
supply in the doctor blade. Layering takes place in vertical direction. The energy that is
supplied by the laser is absorbed by the powder and results in locally limited melting of

powder particles.

Since the SLM method requires melting of the individual layers in a powder bed by
controlling a laser beam, powder remains in hollow spaces and is removed 58, after

manufacture, through corresponding openings.

As a material for manufacturing the force introduction fitting according to the invention,
for example, an aluminum alloy Al1Zn6MgCu, AlZn5,5MgCu or A1Zn6CuMgZr, high-
strength steel or stainless steel such as A 17Cr-4Ni-3Cu, or, for example, a titanium

alloy TiAl6V4 could be used.

Finally, Fig. 6 shows aircraft 60 that in the aircraft fuselage comprises several
installations implemented by means of light constructional components 18, wherein
these light constructional components in each case as an example comprise at least one

force introduction fitting 2 according to the invention.

In addition, it should be pointed out that “comprising” does not exclude other elements
or steps, and “a” or “one” does not exclude a plural number. Furthermore, it should be
pointed out that characteristics or steps which have been described with reference to one

of the above exemplary embodiments can also be used in combination with other
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characteristics or steps of other exemplary embodiments described above. Reference

characters in the claims are not to be interpreted as limitations.
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LIST OF REFERENCE CHARACTERS

Force introduction fitting

Axial force introduction surface
Radial force introduction surface
Radial force introduction surface
Bush

Longitudinal axis

Opening

Opening

Light constructional component
Core layer

Covering layer

Covering layer

Receiving surface

Force introduction fitting
Opening

Opening

Radial force introduction surface
Radial force introduction surface
Force introduction fitting

Radial force introduction surtace
Radial force introduction surface
Axial force introduction surface
Stiffening element

Force introduction fitting
Stiffening element

Applying powder

Melting
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56 Lowering the substrate platform
)8 Removing the powder
60 Aircraft
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CLAIMS

THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

L. A force introduction fitting for lightweight constructional components, the force introduction

fitting comprising:
two disc-shaped radial force introduction plates;

an axial force introduction surface in the form of a cylinder jacket having a first end and a
second end, with one of the two disc-shaped radial force introduction plates connected to the first end

and the other of the two disc-shaped radial force introduction plates connected to the second end, the

second end opposite the first end; and

a bushing that couples the force introduction fitting to a lightweight constructional component,

at least one stiffening element connected to at least one of the two disc-shaped radial force

introduction plates and to the axial force introduction surface;

wherein the radial force introduction plates, the axial force introduction surface and the
bushing define and enclose a hollow space, the at least one stiffening element arranged in the interior

of the hollow space, and the force introduction fitting is a cylindrical single-piece non-joined integral

component.

2. The force introduction fitting of claim 1, wherein at least one of the radial force introduction

plates and the axial force introduction surface has a rough surtace.

3. The force introduction fitting of claim 1, wherein the stiffening element is formed as a planar
component.
4. The force introduction fitting of claim 1, wherein the stiffening element 1s tormed as a

rectangular component.
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5. The force introduction fitting of claim 1, in which a wall thickness of the force introduction

fitting in a region of at least one of the radial force introduction plates radially tapers off from a

longitudinal axis towards an outside.

6. The force introduction fitting of claim 1, in which the bushing extends into the radial force

introduction plates.

7. The force introduction fitting of claim 1, wherein the force introduction fitting is produced by

generative layer construction.

8. The force introduction fitting of claim I, wherein the hollow space extends about a

circumference of the force introduction fitting.

9. The force introduction fitting of claim 1, wherein the two-disc shaped radial force introduction
plates each include an inner peripheral surface and an outer peripheral surface, and the bushing is
connected to the inner peripheral surface of each of the two-disc shaped radial force introduction

plates.

10. The force introduction fitting of claim 9, wherein the axial force introduction surface 1s
connected to each of the two-disc shaped radial force introduction plates along the outer peripheral

surface of the two-disc shaped radial force introduction plates.
| 1. A lightweight constructional component assembly, comprising:
at least one core layer defining a receiving surface;

at least one covering layer coupled to the core layer so as to extend beyond the receiving

surface; and

at least one force introduction fitting having two disc-shaped radial force introduction
surfaces, an axial force introduction surface in the form of a cylinder jacket and at least one bushing
that extends into the radial force introduction surfaces, the radial force introduction surfaces, the axial

force introduction surface and the at least one bushing define and enclose a hollow space, and the

force introduction fitting is a cylindrical single-piece non-joined integral component,
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wherein the receiving surface cooperates with the axial force introduction surface of the torce
introduction fitting, and the at least one covering layer of the force introduction fitting covers the core
layer and the force introduction fitting, and the receiving surface conforms to the force introduction

1tting so that the core layer and the force introduction fitting are flush.

12. The lightweight constructional component of claim 1, wherein the lightweight constructional

component is installed in an aircraft.

[3. The lightweight constructional component of claim 11, further comprising at least one

stiffening element arranged in the interior of the hollow space.

14, The lightweight constructional component of claim 11, wherein the force introduction fitting

Is formed with a generative layer construction.

[5. The lightweight constructional component of claim 14, wherein the force introduction fitting

is produced in layers in a metal powder bed by local heating with a laser beam.
16. An aircraft with at least one installation object comprising:
at least one lightweight constructional component; and

at least one force introduction fitting coupled to the at least one lightweight constructional

component that holds the lightweight constructional component to form the at least one installation
object, the force introduction fitting including two disc-shaped radial force introduction plates, at least
one axial force introduction surface in the form of a cylinder jacket having a first end and a second
end, with one of the two disc-shaped radial force introduction plates connected to the first end and the
other of the two disc-shaped radial force introduction plates connected to the second end, and at least
one bushing that extends into the radial force introduction plates, the at least one bushing couples the
force introduction fitting to the lightweight constructional component, the radial force introduction
plates, the axial force introduction surface and the at least one bushing enclose a hollow space, with at

least one stiffening element arranged in the interior of the hollow space and the force introduction

fitting forms a cylindrical single-piece non-joined integral component.
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Fig. 5

52

o4

56

58

PCT/EP2010/069379



PCT/EP201

WO 201

6/6

Fig. 6
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