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(57) ABSTRACT

A method for producing a component from a fiber-compos-
ite material, wherein a plurality of fiber-tape pieces, which
each comprise a thermoplastic fiber-tape piece matrix with
fiber-tape-piece fibers embedded therein, are provided, the
fiber-tape pieces are picked up in the solid state and arranged
so as to form a fiber-tape pattern, a backing layer, which
comprises a thermoplastic backing-layer matrix with back-
ing-layer fibers embedded therein, is provided and heated
such that the backing-layer matrix softens or melts, a pre-
form is formed from the backing layer and the fiber-tape
pattern in that the fiber-tape pattern is applied in the solid
state to the heated backing layer and is heated thereby so that
the fiber-tape-piece matrices soften or melt such that the
preform is in a deformable state in which both the backing-
layer matrix and the fiber-tape-piece matrices have been
softened or melted, the preform in the deformable state is
deformed.

p——l

|
|
|
!
I
i S
|
i
i

S




Patent Application Publicatio

n  Mar. 26, 2020 Sheet 1 of 4

N N N

e 2

Fig. 1

US 2020/0094489 A1



Patent Application Publication = Mar. 26, 2020 Sheet 2 of 4 US 2020/0094489 A1

[P e 5
9
§
8'-»-/”-\ 7
o
7"
T 7
Fig. 2
10
9
e :
24
8—"1
7"

Fig. 3



Patent Application Publication = Mar. 26, 2020 Sheet 3 of 4 US 2020/0094489 A1

11

W
14
e
i
|
137
Fig. 4
15 )
.
\ﬂ 5 8
) [/ )
7 I §
{ i i
—_ - 1 7
A Ji Vi

P N <o)

12 |

0%
\,,.s-m\

Fig. b



Patent Application Publication = Mar. 26, 2020 Sheet 4 of 4 US 2020/0094489 A1

21

Fig. 7



US 2020/0094489 Al

METHOD FOR PRODUCING A
COMPONENT FROM A FIBER-COMPOSITE
MATERIAL

[0001] The invention relates to a method for producing a
component from a fiber composite material.

[0002] DE 102 53 300 A1 discloses a process for produc-
ing structural components with a plastic matrix material that
is reinforced by glass fibers, wherein intentionally aligned
carbon fibers are at least partially provided according to load
paths of the component in the loaded state. In particular, the
aligned carbon fibers are embedded between two layers of
substantially randomly oriented fiberglass structures.
[0003] EP 0 491 353 Al discloses a method, wherein
load-path-oriented fiber portions are applied by pressing
locally with a pressure roller while also locally heating the
fiber tape. This method has the disadvantage that several
fiber orientations cannot be applied at the same time. In
addition, this method limits the geometric complexity of
components.

[0004] DE 10 2006 025 280 Al discloses a method for
producing a fiber-reinforced component, wherein a bundle
of a continuous fiber is impregnated and this fiber/matrix
strand is placed with almost the final contour in a tempera-
ture-controlled device over a nozzle by a handling device
and thereafter consolidated. In particular, the fiber/matrix
strand with the continuous fiber is placed in the mold and in
other areas a fiber/matrix strand with long or short fibers.
[0005] Fiber composite materials are produced by labor-
intensive and cost-intensive processes, wherein the fiber
composite material consists of a proportion of fibers and a
proportion of a matrix. When processing continuous fiber-
reinforced thermoplastics, it is therefore customary to
reshape flat intermediate products which already contain a
sufficient proportion of thermoplastic matrix in the fiber
material. This blank is referred to in particular as a board,
wherein the starting material of the board is preferably an
organic sheet. For example, an organic sheet is done pro-
duced, inter alia, by layering flat semi-finished fiber products
which are pressed together with thermoplastic materials in
film and/or powder form by applying pressure and tempera-
ture

[0006] In particular, all forms of thermoplastic materials
can be used as a matrix material of the organic sheet. Typical
representatives are polyamides, polypropylenes, polyethyl-
ene terephthalates, polyether ether ketones, polyphthal-
amides and thermoplastic polyurethanes.

[0007] In particular, an intermediate product, which pref-
erably comprises the fiber material and a thermoplastic
matrix material, is referred to as a preform, which passes
through the processing conditions or processing states of a
semi-finished fiber product from merging all continuous
fiber fractions and their matrix components. A preform
preferably passes through the processing conditions or pro-
cessing states at the continuous fiber portion until it is fully
formed.

[0008] Itis customary for an economical production of the
starting material of the boards to produce, in a first step, a
large-area fiber material in form of a sheet product, from
which the board is then cut out. As part of the manufacturing
step of this sheet product, a tensile stress on the fiber
material is necessary for process control which requires a
continuous fiber across the width of the sheet product. The
board is thereby limited to a fiber architecture that is
constant over the entire surface.
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[0009] Fibers have enhanced mechanical properties in
their longitudinal direction. Therefore, in the mechanical
design of the fiber material in the component, the alignment
of the continuous fiber material is oriented on and along the
load paths of the product. Components can have areas of
higher load, with respect to which the wall thickness, the
fiber structure and the fiber path are designed. This causes
oversized wall thicknesses in the continuous fiber material in
surrounding areas of the stress peak, which cannot be
avoided due to the way the circuit board is manufactured.
However, the cost structure of products of this material class
requires economical use of the base material (organic sheet).
This leads to a conflict between objectives of economy and
mechanical properties of the continuous fiber material.

[0010] Methods are known which provide for a direct
layering of the endless fiber material on planar or three-
dimensional backing-layers, which are subsequently shaped
such that the fiber material is disposed in the load path.
These methods can be distinguished as methods for pro-
cessing unconsolidated (dry) fibers and methods for pro-
cessing consolidated fibers (fibers provided with a matrix).
Processes of dry-layering (e.g. TFP: Tailored Fiber Place-
ment) stitch reinforcing fibers with a sewing thread onto a
carrier material which are, in the course of further process-
ing, impregnated with a chemically/thermally curing resin
and fixed to form a component. The process parameters used
for impregnation, such as pressure and temperature, how-
ever, lead to an increase in equipment costs.

[0011] Processes for load-path-oriented processing of
thermos-plastically consolidated semi-finished products are
based either on an intimate material connection of the
reinforcing fibers to a carrier or on a preliminary fixation of
the fiber with subsequent consolidation in a subsequent
method step. Among other things, thin tapes can be depos-
ited along paths of the component geometry to be traveled.
In this type of process, the geometric complexity is limited
by the radii of the continuous fibers that can be deposited
and the dimension of the depositing facilities.

[0012] If, however, fiber tapes made of continuous fiber
reinforcement are laid down along paths on three-dimen-
sional geometries over the length of a component, differ-
ences in length between the inside of the curve and the
outside of the curve limit the radii that can be deposited
error-free and consequently also limit the geometric com-
ponent complexity.

[0013] The application of reinforcing fibers to increase the
anisotropy of continuous fiber products is thus known. The
known methods have the particular disadvantage that either
an intermediate product is created before heating, which
results in at least one additional method step and a deterio-
ration of the material properties, or that the reinforcing fiber
components are sequentially deposited onto the substrate as
a pattern, which also requires an additional method step and
reduces the speed of the production line. Furthermore, the
use of hot melt adhesives is known, which however leads to
a material-inhomogeneous fiber matrix.

[0014] On this basis, it is therefore the object of the
invention to provide a simpler method for producing a
component from a fiber composite material.

[0015] This object is attained by a method according to
claim 1. Preferred embodiments of the invention are recited
in the dependent claims and in the following description.
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[0016] According to the invention, a method for producing
a component from a fiber composite material is provided,
wherein

[0017] a) several fiber tape segments, which each com-
prises a thermoplastic fiber tape segment matrix with
embedded fiber tape segment fibers, are provided,

[0018] b) the fiber tape segments are taken up in the solid
and/or rigid state, for example at room temperature, and
arranged to form a fiber tape pattern,

[0019] c¢) a backing-layer comprising a thermoplastic
backing-layer matrix with backing-layer fibers embedded
therein is provided and heating such that the backing-layer
matrix softens and/or melts,

[0020] d) a preform is formed from the backing-layer and
the fiber tape pattern, by applying the fiber tape pattern to the
heated support layer in the solid and/or rigid state, in
particular directly, whereby the fiber tape pattern is heated,
in particular by contact heat, so that the fiber tape segment
matrices soften and/or melt such that the preform is in a
formable state in which both the backing-layer matrix and
the fiber tape segment matrix are softened and/or melted,
and

[0021] e) the preform present in the formable state is
formed, in particular to form the component or a component.
[0022] In the method according to the invention, the fiber
tape pieces are arranged in the solid and/or rigid state to
form the fiber tape pattern, which is applied in the solid
and/or rigid state, in particular in its entirety, to form the
preform on the heated backing-layer. The fiber tape pieces
therefore remain solid and/or rigid until they come into
contact with the backing-layer and are thus easier to handle.
As a result, particularly thin fiber tape pieces can be used.
Since the fiber tape pieces and/or the fiber tape matrices
soften and/or melt only through contact with and/or by
application onto the backing-layer, the process parameters
time and temperature can in particular be decoupled so that,
once picked up, fiber tape pieces can be further processed in
the process despite occurring disturbances and/or pauses.
The inventive method is thus particularly suitable for auto-
mation.

[0023] The fiber tape pieces are preferably provided, in
particular in step a), in the solid and/or rigid state, for
example at room temperature. Preferably, the fiber tape
pieces are free of a binder or a melt adhesive.

[0024] According to a further embodiment, the fiber tape
pieces are separated and/or cut off from a fiber tape or from
at least one fiber tape, in particular before they are provided
and/or when they are provided and/or prior to step a) and/or
at step a). Preferably, the fiber tape pieces are and/or form
pieces of the fiber tape or of the at least one fiber tape. In
particular, the fiber tape or the at least one fiber tape
comprises a thermoplastic fiber tape matrix with embedded
fiber tape fibers. The separation and/or cutting off of the fiber
tape pieces from the one or more fiber tapes preferably takes
place in the solid and/or rigid state of the or at least one fiber
tape, for example at room temperature. In particular, the
fiber tape pieces are separated and/or cut off by a cutting
device, which preferably provides the fiber tape pieces. The
fiber tape or the at least one fiber tape or several fiber tapes
are preferably fed to the cutting device.

[0025] The fiber tape piece matrices of the fiber tape
pieces are preferably made of an identical or the same
material. Preferably, the fiber tape piece matrix of each fiber
tape piece is and/or forms a piece of the fiber tape matrix of
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the one or more fiber tapes. In particular, the fiber tape piece
matrices of the fiber tape pieces consist of the material of the
fiber tape matrix.

[0026] The fiber tape piece fibers of the fiber tape pieces
are preferably made of identical or the same material.
Preferably, the fiber tape piece fibers of each fiber tape piece
are and/or form pieces of the fiber tape fibers of the fiber tape
or of the at least one fiber tape. In particular, the fiber tape
piece fibers of the fiber tape pieces consist of the material of
fiber tape fibers.

[0027] According to an advantageous embodiment, the
fiber tape pieces, in particular in step b), are associated with
load paths of the component or of a component to be
produced and arranged into the fiber tape pattern according
to the load paths. Preferably, in particular in step c), the
backing-layer is heated to a temperature which is above the
melting temperature of the backing-layer matrix and above
the melting temperature of each fiber tape piece matrix.
Preferably, in particular in step d), the fiber tape pattern is
applied on the backing-layer as a whole. Advantageously, in
particular in step d) and/or in step e), the preform which is
present in the formable state has a temperature or a mixing
temperature that is above the melting temperature of the
backing-layer matrix and above the melting temperature of
each fiber tape piece matrix. Advantageously, in particular in
step e), both the backing-layer and the fiber tape pattern
and/or the fiber tape pieces are reshaped.

[0028] Preferably, each fiber tape piece is flat or predomi-
nantly flat, in particular in step a) and/or in step b) and/or in
step d) and/or during the application of the fiber tape pattern
on the backing-layer and/or before forming. Advanta-
geously, the fiber tape pattern is flat or predominantly flat, in
particular in step b) and/or in step d) and/or during the
application of the fiber tape pattern on the backing-layer
and/or before forming. Preferably, the backing-layer is flat
or predominantly flat, in particular in step ¢) and/or in step
d) and/or during the application of the fiber tape pattern onto
the backing-layer and/or before forming. In this way, in
particular the formation of the preform can be simplified,
since no complicated geometries occur. Preferably, the pre-
form is flat or predominantly flat, in particular in step d)
and/or before step e) and/or before forming.

[0029] According to an embodiment, the fiber tape pieces
of the fiber tape pattern have a different position and/or a
different orientation, in particular in step b) and/or in step d)
and/or during the application of the fiber tape pattern onto
the backing-layer and/or before forming and/or during form-
ing and/or after forming. In this way, the fiber tape pieces
can be associated with in particular different load paths of
the component to be produced.

[0030] According to an embodiment, the fiber tape pieces
have different lengths. Thus, in particular different load path
lengths of the component to be produced can be taken into
account with the fiber tape pieces. Preferably, the fiber tape
pieces are provided in different lengths by the cutting device.
[0031] Preferably, the backing-layer fibers are and/or com-
prise continuous fibers and/or the backing-layer fibers are in
the form of continuous fibers. In particular, the backing-
layer fibers are and/or comprise carbon fibers and/or glass
fibers and/or aramid fibers and/or natural fibers. Preferably,
the fiber tape piece fibers are and/or comprise continuous
fibers and/or pieces of continuous fibers, and/or the fiber
tape fibers are in the form of continuous fibers and/or in the
form of pieces of continuous fibers. In particular, the fiber
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tape piece fibers are and/or comprise carbon fibers and/or
glass fibers and/or aramid fibers and/or natural fibers.
Advantageously, the fiber tape fibers are and/or comprise
continuous fibers, and/or the fiber tape fibers are in the form
of continuous fibers. In particular, the fiber tape fibers are
and/or comprise carbon fibers and/or glass fibers and/or
aramid fibers and/or natural fibers.

[0032] According to one embodiment, the backing-layer
matrix and each fiber tape piece matrix belong of the same
group of thermoplastic materials. In particular, the melting
temperature of the backing-layer matrix deviates by less
than 30 Kelvin from the melting temperature of each fiber
tape matrix. Thus, it is in particular easier to cause the heated
backing-layer matrix to melt the fiber tape segment matrix.
[0033] Preferably, the backing-layer matrix and the fiber
tape matrix belong to the same group of thermoplastic
materials. In particular, the melting temperature of the
backing-layer matrix deviates from the melting temperature
of the fiber tape matrix by less than 30 Kelvin.

[0034] The backing-layer matrix is preferably composed
of polyamide, polypropylene, polyethylene terephthalate,
polyether ether ketone, polyphthalamide or thermoplastic
polyurethane. In particular, the backing-layer is and/or
forms a board and/or a board blank and/or an organic sheet
and/or an organic sheet blank. For example, the backing-
layer is formed by cutting a board and/or an organic sheet.
Preferably, each fiber tape matrix is made of polyamide,
polypropylene, polyethylene terephthalate, polyether ether
ketone, polyphthalamide or thermoplastic polyurethane.
Advantageously, the fiber tape matrix is composed of of
polyamide, polypropylene, polyethylene terephthalate,
polyether ether ketone, polyphthalamide or thermoplastic
polyurethane.

[0035] Preferably the backing-layer matrix and the fiber
tape segment matrices harden and/or solidify after forming,
in particular through cooling. Preferably, the body formed
by forming the preform and/or the component formed by
forming the preform, hardens and/or solidifies, in particular
through cooling. Hardening and/or solidification is associ-
ated, for example, with step e) or forms, for example, a step
subsequent to step e).

[0036] According to a further embodiment, the preform, in
particular in step e), is formed by a forming tool. Preferably,
the forming tool comprises a cavity. Preferably, the preform,
in particular before step e) or at step e), is introduced into the
cavity before forming and/or for the purpose of forming.
Preferably, the preform is molded into the cavity, in particu-
lar by the forming tool. The preform may also be referred to,
for example, as an intermediate product. Hardening and/or
solidification preferably take place in the forming tool
and/or in its cavity.

[0037] Due to the softening and/or melting of the fiber
tape piece matrices of the fiber tape pieces applied to the
backing-layer, the fiber tape pieces preferably form a cohe-
sive connection with the heated backing-layer, whose back-
ing-layer matrix is softened and/or melted. Preferably, the
backing-layer and the fiber tape pieces form a cohesive
connection with each other, in particular in step d) and/or in
step e) and/or during the hardening and/or solidification of
the component and/or the formed preform. Preferably, the
backing-layer and the fiber tape pieces are materially inter-
connected in the manufactured component.

[0038] Advantageously, a thermoplastic injection-molding
compound, preferably for providing at least one supplemen-
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tary element, is injection-molded on the element that is
formed by forming the preform in the cavity of the forming
tool and/or on the component that is formed by forming the
preform in the cavity of the forming tool and/or in a separate
cavity. Thus, in particular at least one additional element or
the at least one additional supplementary can be provided on
the body and/or on the component. The injection molding
compound is e.g. free of reinforcing fibers. Preferably,
however, the injection molding compound includes and/or
contains reinforcing fibers. If the molding is performed in
the cavity of the forming tool, the step of hardening and/or
solidification preferably also includes the hardening and/or
solidification of the injection molding compound.

[0039] According to a further embodiment, the fiber tape
pieces, in particular in step a), are provided at one or at least
one predefined position and/or at predefined positions.
Advantageously, the fiber tape pieces, in particular in step
b), are picked up in succession or simultaneously. Prefer-
ably, the fiber tape pieces, in particular in step b), are
arranged into the fiber tape pattern successively or simulta-
neously. Preferably, the fiber tape pattern, in particular in
step d), is applied to the heated backing-layer at a different
position.

[0040] According to one embodiment, the provided fiber
tape pieces are picked up, in particular in step b) and/or
preferably at the predefined position or at the at least one
predefined position, by a handling device and placed in
relation to the fiber tape patterns. The fiber tape pieces are
thus preferably provided, in particular in step a), to the
handling device or to a handling device. Advantageously, the
fiber tape pieces picked up by the handling device are
heated. For this purpose, the handling device has in particu-
lar a heater. Preferably, the fiber tape pieces picked up by the
handling device are heated to a temperature which is below
the melting temperature of each fiber tape piece matrix
and/or below the melting temperature of the fiber tape
matrix. Preferably, the fiber tape pattern, in particular in step
d) and/or preferably at the other position, applied on the
backing-layer by the handling device or by another handling
device.

[0041] The method according to the invention is prefer-
ably carried out by a manufacturing plant. The manufactur-
ing plant includes in particular the handling device and/or
the cutting device and/or the forming tool.

[0042] In particular, a component of high geometric com-
plexity can be produced with the method according to the
invention. Preferably, two thermo-plastically pre-consoli-
dated fiber materials (backing-layer, fiber tape pieces) are
pre-fabricated into an intermediate product (preform) and
thereafter formed.

[0043] In particular, the invention makes it possible to
increase the material anisotropy by using load-oriented fiber
sections (fiber tape pieces).

[0044] The aforementioned conflict between economy and
mechanical properties of the continuous material can be
resolved, for example, in that the board blank (backing-
layer) is no longer designed commensurate with the peak
stress, but in accordance with an underlying stress level,
wherein the peak stress can in particular be accommodated
or absorbed by additionally and locally applied fiber mate-
rial (fiber tape pieces).

[0045] Advantageously, a plurality of fiber tape pieces are
picked up and/or arranged, preferably simultaneously or
successively, in particular at ambient temperature, in the
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handling device to form the fiber tape pattern or a fiber tape
pattern. In particular, the handling device is capable of
successively picking up several fiber tape pieces or at least
two fiber tape pieces and arranging and/or placing them in
the fiber tape pattern. For this purpose, flat continuous fiber
tapes are preferably fed to the manufacturing plant, which
can be provided by the cutting device in different lengths
depending on the required load. In particular, the handling
device picks up the fiber tape pieces for the fiber tape pattern
or for a fiber tape pattern in succession and deposits the
entire fiber tape pattern at one time.

[0046] Preferably, the backing-layer, in particular in step
¢), is heated to such a temperature that the resulting tem-
perature or mixture temperature remains above the melting
temperature of the matrix of fiber tape pieces and backing-
layer when placing the fiber tape pattern on the backing-
layer, preferably until forming. This ensures, in particular,
that the resulting intermediate product, i.e. the preform, can
be formed. The preform is preferably formed promptly after
the fiber tape pattern has been applied on the heated backing-
layer, so that the preform remains deformable until forming
and in particular does not cool down to a temperature at
which the matrices or at least one of the matrices harden.

[0047] Binder or binder materials in the context of pro-
cessing of thermoplastic continuous fiber tapes are generally
understood as meaning additional low-melting thermoplas-
tic layers that have an adhesive effect due to the influence of
temperature. By choosing the temperature or mixture tem-
perature of the fiber tape pattern and backing-layer to be
above the melting temperature of the matrix of both starting
materials, in particular the use of binder materials for fixing
the fiber tape pieces on the backing-layer can be dispensed
with.

[0048] Local temperature and stress peaks, which are
frozen in the component as production parameters, occur
with conventional processing of fiber tapes when using local
melting and pressing down with a roller. These can increase
the warpage of the components manufactured therefrom.
Therefore, it is common practice to reduce the processing
stress of such fabricated composite structures by repeated
and homogeneous heating under forced compaction.
According to one embodiment of the invention, this addi-
tional method step is bypassed in that all initial products
intended to be formed experience at a common time across
the entire surface a temperature above the melting point of
each matrix before forming. The surface pressure conven-
tionally applied by the pressure roller is preferably applied
by the forming tool over the entire surface when the mold
cavity is closed during forming.

[0049] The method step b) is preferably carried out after
the method step a). The method step d) is preferably carried
out after the method step b). Furthermore, the method step
d) is preferably carried out after the method step ¢). In this
case, the method step ¢) can be carried out, for example,
before, during or after the method step a) and/or before,
during or after the method step b). The method step e) is
preferably carried out after the method step d).

[0050] Inthe successive production of several components
in accordance with the method of the invention, the material
flow can preferably be increased and/or the cycle time can
be particularly reduced by performing the three steps indi-
cated below in parallel:
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[0051] forming of the preform and subsequent solidifi-
cation by cooling of the thermoplastic matrix, in par-
ticular for a preceding component of the components,

[0052] tempering the backing-layer, in particular for a
component of the components following the preceding
component,

[0053] separating the fiber tape into fiber tape pieces,
receiving the fiber tape pieces and laying the fiber tape
pieces into the fiber tape pattern, in particular for the
subsequent component or for a component following
the subsequent component.

[0054] The invention further relates to a component made
of fiber composite material produced by the method accord-
ing to the invention.

[0055] The invention will now be described with reference
to a preferred embodiment with reference to the drawing.
The drawing shows in:

[0056] FIG. 1 a plan view of a fiber tape and several fiber
tape pieces separated from the fiber tape,

[0057] FIG. 2 a plan view of the fiber tape pieces,
[0058] FIG. 3 a plan view of a fiber tape pattern formed
from the fiber tape pieces,

[0059] FIG. 4 a plan view of a backing-layer,

[0060] FIG. 5 a plan view of a preform formed from the
backing-layer and the fiber tape pattern,

[0061] FIG. 6 a schematic sectional view of a forming tool
for forming the preform, and

[0062] FIG. 7 a side view of a component formed by
forming the preform.

[0063] FIG. 1 shows a plan view of a fiber tape 1, shown
only partially, which includes a thermoplastic fiber tape
matrix 2 and fiber tape fibers 3 in the form of continuous
fibers embedded therein, which are indicated only schemati-
cally. Several flat or planar fiber tape pieces 5 and 6 are
separated from the fiber tape 1 by a schematically depicted
cutting device 4 and provided at a predefined position, as is
apparent from FIG. 2, which shows the provided fiber tape
pieces 5 and 6 in a plan view. The fiber tape pieces 5 and 6
have different lengths and are present in the solid state and
have each a fiber tape piece matrix 7 separated from the fiber
tape matrix 2 with embedded fiber tape piece fibers 8, which
are separated from the fiber tape fibers 3 and are indicated
only schematically. The provided fiber tape pieces 5 and 6
are picked up in the solid state by a schematically depicted
handling device 9 and arranged into a flat or planar fiber tape
pattern 10, as can be seen in the plan view of FIG. 3. In the
fiber tape pattern 10, the fiber tape pieces 5 and 6 have a
different position and a different orientation. Alternatively,
however, the fiber tape pieces 5 and 6 may for example be
oriented identically in the fiber tape pattern 10 and/or the
fiber tape pieces may overlap regionally or at least in certain
regions. Preferably, the fiber tape pieces 5 and 6 are heated
by the handling device 9 to a temperature below the melting
temperature of each fiber tape piece matrix 7. For this
purpose, the handling device 9 has in particular a schemati-
cally indicated heater 24.

[0064] Furthermore, a planar or flat backing layer 11 is
provided which is depicted in FIG. 4 and which includes a
thermoplastic backing-layer matrix 12 with backing-layer
fibers 13 in the form of continuous fibers embedded therein,
which are indicated only schematically. The backing layer
11 is in particular an organic sheet or organic sheet blank.
The backing layer 11 is heated by a schematically indicated
heater 14, so that its temperature is above the melting
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temperature of the fiber tape segment matrix 7 and above the
melting temperature of the backing-layer matrix 12, so that
the backing-layer matrix 12 melts. Subsequently, the fiber
tape pattern 10 which is present in the solid state is applied
in its entirety by the handling device 9 on the heated backing
layer 11, as shown in FIG. 5. Since the fiber tape pattern 10
and/or the fiber tape pieces 5 and 6 of the fiber tape pattern
10 are in direct contact with the heated backing layer 11, the
fiber tape piece matrices 7 are melted by the heated backing
layer 11. The backing layer 11 with the applied fiber tape
pattern 10 forms a preform 15, which is in a deformable
state, since both the backing-layer matrix 12 and the fiber
tape piece matrices 7 are melted.

[0065] As long as the preform 15 is in the deformable
state, it is supplied by the handling device 9 or by another
handling device to a forming tool 17, which has an upper
tool 18 and a lower tool 19, in which a cavity 16 is provided.
In particular, the preform 15 is introduced into the cavity 16
of the forming tool 17, as shown in a schematic sectional
view of FIG. 6. Here, the preform 15 to be introduced into
the cavity 16 is shown schematically. The upper tool 18 has
a projection 20 which can dip into the cavity 16. The tools
18 and 19 will then be moved together so that the projection
20 is immersed in the cavity 16 and the preform 15 arranged
between the tools 18 and 19, in particular in the cavity 16,
is formed under pressure into a component 21.

[0066] In addition, additional elements can be molded on
the component 21 in the cavity 16 by injecting a thermo-
plastic injection molding compound 25 into the cavity 16.
For this purpose, at least one schematically indicated and
externally accessible passage 22 to the cavity 16 is provided
in the forming tool 17, through which the injection molding
material 25 is introduced into the cavity 16. The injection
molding material 25 is mixed with reinforcing fibers 26 and
accommodated in a container 27 connected with the forming
tool 17.

[0067] Subsequently, the component 21 cools down and
solidifies. The solid component 21 is removed from the
forming tool 17, as shown in the detailed view of FIG. 7.
Furthermore, an element 23 formed on the component 21 by
injecting the injection molding material 25 is also indicated.

LIST OF REFERENCE NUMBERS

[0068] 1 fiber tape

[0069] 2 fiber tape matrix

[0070] 3 fiber tape fibers

[0071] 4 cutting device

[0072] 5 fiber tape piece

[0073] 6 fiber tape piece

[0074] 7 fiber tape piece matrix
[0075] 8 fiber tape piece fibers

[0076] 9 handling device

[0077] 10 fiber tape pattern

[0078] 11 backing layer

[0079] 12 backing-layer matrix

[0080] 13 backing-layer fibers

[0081] 14 heating device

[0082] 15 preform

[0083] 16 cavity of the forming tool
[0084] 17 forming tool

[0085] 18 upper tool of the forming tool
[0086] 19 lower tool of the forming tool
[0087] 20 projection of the upper tool
[0088] 21 component
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[0089] 22 passage

[0090] 23 additional element on the component

[0091] 24 heater of the handling device

[0092] 25 injection molding material

[0093] 26 reinforcing fibers in the injection molding mate-
rial

[0094] 27 container for the injection molding compound

1. A method for producing a component from a fiber
composite material, comprising the following steps

a) providing a plurality of fiber tape pieces (5, 6), each
comprising a thermoplastic fiber tape piece matrix (7)
with fiber tape piece fibers (8) embedded therein,

b) picking up the fiber tape pieces (5, 6) in solid state and
arranged to form a fiber tape pattern (10),

¢) providing a backing layer (11) comprising a thermo-
plastic backing-layer matrix (12) with backing-layer
fibers (13) embedded therein and heated, such that the
backing-layer matrix (12) softens or melts,

d) forming a preform (15) from the backing layer (11) and
the fiber tape pattern (10) by applying the fiber tape
pattern (10) in the solid state onto the heated backing
layer (11), which is then heated by heated backing layer
(11) so that the fiber tape matrices (7) soften or melt, so
that the preform (15) is in a deformable state in which
both the backing-layer matrix (12) and fiber tape matri-
ces (7) are softened or melted, and

e) deforming the preform (15) that is present in the
deformable state.

2. The method according to claim 1, wherein the backing

layer (11) is flat or predominantly flat before forming.

3. The method according to claim 1, wherein the fiber tape
pattern (10) is flat or predominantly flat before forming.

4. The method according to claim 1, wherein the fiber tape
pieces (5, 6) of the fiber tape pattern (10) have a different
position and/or a different orientation.

5. The method according to claim 1, wherein the fiber tape
pieces (5, 6) have different lengths.

6. The method according to claim 1, wherein the backing-
layer fibers (13) and/or the fiber tape piece fibers (8) are or
comprise continuous fibers.

7. The method according to claim 1, wherein the backing-
layer fibers (13) and/or the fiber tape piece fibers (8) are or
comprise carbon fibers and/or glass fibers and/or aramid
fibers and/or natural fibers.

8. The method according to characterized in that least one
fiber tape (1) before or at the time they are provided, which
comprises a thermoplastic fiber tape matrix (2) embedded
therein with fiber tape fibers (3) in the form of continuous
fibers.

9. The method according to claim 1, wherein the backing-
layer matrix (12) and each fiber tape piece matrix (7) belong
to the same group of thermoplastic materials and/or that the
melting temperature of the backing-layer matrix (12) differs
from the melting temperature of each fiber tape piece matrix
(7) by less than 30 Kelvin.

10. The method according to claim 1, wherein the back-
ing-layer matrix (12) and/or each fiber tape piece matrix (7)
comprises  polyamide, polypropylene, polyethylene
terephthalate, polyether ether ketone, polyphthalamide or
thermoplastic polyurethane.

11. The method according to claim 1, wherein the defor-
mation of the preform (15) takes place with a forming tool
(17) having a cavity (16), in which the preform (15) is
introduced for forming.
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12. The method according to claim 11, wherein a ther-
moplastic injection molding compound (25) is molded on
the body (21) formed by the formation of the preform (15)
in the cavity (16) of the forming tool (17) or in a separate
cavity.

13. The method according to claim 1, wherein the pro-
vided fiber tape pieces (5, 6) are picked up by a handling
device (9) and arranged into the fiber tape pattern (10).

14. The method according to claim 13, wherein the fiber
tape pieces (5, 6) picked up by the handling device (9) are
heated to a temperature which is below the melting tem-
perature of each fiber tape piece matrix (7).

#* #* #* #* #*
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