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Method for the continuous production of laminates made of fibre 
bands and use thereof 

The invention relates to a method for the continuous production of 
laminates made of at least two fibre bands made of fibres which are 
embedded unidirectionally in a plastic material matrix. Likewise, the 
invention relates to laminates which are produced in this way and can 
have a shape memory. The laminates according to the invention are 
used for local reinforcement of injection moulded parts. 

In lightweight construction, in particular in automobile construction, 
increasingly fibre-reinforced composite components are used for bearing 
construction components. For weight- and cost-optimised lightweight 
construction with fibre composite components, the use of cost-
determining materials, in particular fibre components, must be 
minimised. It has been proposed to date that the fibres are integrated 
correctly with respect to force flow in the component structure without 
fibre cutting occurring. This is made possible by various textile 
techniques, such as for example braiding, weaving, sewing etc., which 
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are used for the production of fibre preforms (so-called preforms) for 

endless fibre-reinforced composite components. These methods enable 

the transfer of force flow- and stress analyses into a corresponding 

textile reinforcing structure. When using an embroidery or sewing 

technique, the reinforcing fibres are fixed with an automatic embroideiy 

machine corresponding to the requirements from the analytical 

component calculation on an embroidery basis. However, it is 

disadvantageous with this method that, after production of the preform, 

the corresponding fibre structure must be impregnated with resin or 

plastic material. Consequently, an additional method step which 

significantly increases the cycle times of the manufacturing process 

results. 

When using duroplastic materials for the production of the matrix of the 

fibre composite component, so-called infusion methods, such as for 

example RTM (resin transfer moulding), SRIM (structural resin injection 

moulding) or vacuum injection are available for this subsequent 

impregnation of the fibre structure, the plastic material matrix being 

injected into a corresponding mould cavity of the fibre composite 

component by means of pressure impingement, and curing under heat 

and pressure. The injection methods are however relatively complex 

and allow only low productivity because of relatively long production 

cycles. 

A method for the production of structural components is known from 

WO 99/52703, in which molten endless fibre strands are placed one 

above the other so that they form a coherent carrier structure with 

planar connecting parts and are compressed in a tool with a shape-

forming long-fibre-reinforced material. Even these known methods still 

have substantial disadvantages with respect to the complexity of 

production, reproducibility and the defined formation of integrated 

endless fibre carrier structures. Thus, it is not possible for example to 

produce a defined one-part structural component which can be 
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produced in one compression step and which comprises an integrated, 

precisely defined endless fibre reinforcing structure which is optimised 

with respect to position. 

In DE 10 2008 026 161 Al, a method for the production of fibre 

composite components is described, in which a matrix material is 

applied on the reinforcing fibres, the reinforcing fibres and the matrix 

material are combined with formation of an impregnated fibre material 

and subsequently are applied on a carrier structure which imitates the 

shape of the fibre composite part. A disadvantage with this method is 

that no freely shapeable fibre bands are provided, but rather these are 

always joined to a carrier structure. 

Furthermore, so-called prepregs are known, with which normally an 

endless fibre-reinforced semifinished product, e.g. in the form of fibre 

bands, is characterised. It is disadvantageous with these pre-

impregnated fibres however that the resulting semifinished product can 

be used only for geometrically simple structures because of its nature 

and in addition causes very high consumption of fibre material since 

cutting the prepregs to the desired contour or shape of the fibre 

composite part must always take place. Consequently, corresponding 

fibre waste occurs which makes the production of fibre composite 

components when using prepregs significantly more expensive. 

Because of the non-thermoplastic properties of endless fibres made of 

the materials carbon, glass, aramide or the like, the preshaping of these 

prepregs in the form of endless fibre bands for the purpose of 

positioning and spraying-over, in particular in an injection moulding 

tool, represents a problem. 

Starting herefrom, it was the object of the present invention to provide a 

method for the production of laminates which enables as great a 

flexibility as possible with respect to the shape of the laminates and, at 
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the same time, enables as high a productivity as possible in the 
production of such laminates. 

This object is achieved by the method for the continuous production of 
laminates having the features of claim 1, and by the laminates having 
the features of claim 15. The further dependent claims reveal 
advantageous developments. In claim 17, uses according to the 
invention are indicated. 

According to the invention, a method for the continuous production of 
laminates made of at least two fibre bands made of fibres embedded 
unidirectionally in a plastic material matrix is provided, which has the 
following steps: 

a) transport of the fibre bands from respectively one material 
store with at least one transport roller to a joining station, 

b) layer-like combining of the fibres bands at the joining station 
by at least two consolidation units, 

c) joining the fibre bands by means of the two consolidation units 
to form a continuous laminate and also 

d) solidification of the laminate. 

All joining methods known from the state of the art, such as shaping, 
welding, soldering, gluing, plasma joining, clamping, sewing and solvent 
joining can be used as joining techniques. For particular preference, 
the plastic material matrix of the fibre bands is melted, compressed in 
the molten state and subsequently solidified by cooling. 
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The consolidation units can be for example consolidation rollers, 

conveyer chains or conveyer belts, consolidation rollers should be used 

for preference. 

A further preferred embodiment provides that, before or during step d), 

shaping of the laminate is effected by means of at least two shaping 

units, in particular shaping rollers, the shaping units being positioned 

behind the consolidation units such that different shapes of the 

laminate are produced during solidification of the laminate due to the 

stressing of the laminate. 

The shaping can thereby be effected not only by rigid arrangement of 

the shaping units. It is also likewise possible that shaping is possible 

by means of rotary and translatory displacement of the shaping units 

during the lamination process. Then also more complex geometries, 

such as S-shaped or meandering geometries can herewith be produced. 

Furthermore, it is preferred that the rotary and translatory movement of 

the shaping units is fixed via a process control unit. 

Furthermore, it is preferred that the fibre bands are prepared for the 

joining process in a pretreatment station which is disposed between the 

transport rollers and the joining station. Basically all pretreatment 

steps, such as for example heating, applying adhesive, degreasing, flame 

treatment, plasma treatment and drying of the fibre bands, are included 

herein. 

For the variant according to the invention of solidification of the molten 

fibre bands, a thermal treatment of the fibre bands is effected in the 

pretreatment station, melting of the plastic material matrix, at least in 

regions, being effected. Subsequently, the fibre bands, in particular the 

molten regions, are brought in contact with each other and compressed 

between the consolidation units. Subsequently, solidification is then 
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effected in order to form the laminate by cooling the plastic material 

matrix. 

The thermal treatment of the fibre bands in the pretreatment station 

can preferably be effected by means of hot air, hot gas, in particular 

nitrogen, ultrasound, friction, flame treatment, laser and/or irradiation. 

Infrared irradiation is hereby preferred since substantial method 

advantageous are associated herewith. Thus, infrared radiators have 

very short reaction times, as a result of which the energy can be 

introduced in a metered fashion and energy is saved. Furthermore, 

infrared radiators are compact heat units in comparison with heating 

ovens. A further advantage of the infrared radiators resides in the fact 

that large areas can be heated homogeneously. Thermal pretreatment 

via hot air or hot gas is particularly preferred. 

The solidification of the molten fibre bands is effected by cooling. For 

example fluids, such as a water bath, water mist, air or other gases can 

be used for this purpose. Also achieving the solidification by thermal 

equalisation can be considered, only one region of the outer layer is 

thereby heated and the thermal equalisation with the still cold inner 

layer ensures solidification. A further preferred variant provides 

solidification by contact cooling. 

In the variant according to the invention of joining by gluing, application 

of an adhesive, at least in regions, is preferably effected in the 

pretreatment station in the case of at least one fibre band. In the 

joining station, the fibre bands are then brought in contact, in 

particular the regions which have the adhesive. Subsequently, 

solidification is then effected to form the preform by drying the adhesive. 

Preferred adhesives are epoxides, silane-based adhesives, 

polyurethanes, methacrylic acid esters and melting adhesives. 
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A preferred embodiment of the method provides that the fibre bands are 

guided between the transport rollers and the pretreatment station by at 

least one guide roller. Instead of a guide roller, also static elements can 

be used here, for example guide webs, in order to enable guidance of the 

fibre bands. 

Furthermore, it is preferred that, after solidification of the laminate, the 

latter can be separated into partial pieces. This can be effected in 

particular by cutting, laser treatment, squeezing, sawing, water jets, 

bending or combinations of these measures. The length of these partial 

pieces can be in general in a range from 0.1 cm to 5 m. The length of 

the partial pieces is thereby based on the use of the laminate, preferred 

ranges are from 1 m to 5 m, from 50 cm to 1 m, from 15 cm to 50 cm 

and from 0.1 cm to 15 cm. 

If consolidation rollers are used as consolidation unit, it is preferred 

furthermore that these are operated at a different circumferential speed. 

It is hereby preferred that the absolute value of the circumferential 

speeds differs by no more than 100%. A different radius of the rollers is 

thereby likewise possible. As a result of the different circumferential 

speed of the consolidation rollers, shear deformation can be introduced 

into the laminate. 

The clamping force of the consolidation rollers can be adjusted variably 

during the method according to the invention. This is effected 

preferably for example via a pneumatic cylinder, a hydraulic cylinder, 

springs, spindles or linear motors. The depth of the embossing can be 

controlled therewith and can be adjusted specifically to the material. 

It is preferred that the embossing depth does not exceed 1/10 of the 

thickness of an individual band. Undulations in the fibres in the upper 

layer are thus avoided and the mechanical properties of the laminate 

are not impaired by the embossing process. 



8 

A further preferred embodiment provides that the consolidation units 
have a surface structuring, in particular in the form of grooves, 
intersecting notches, knurled structures or combinations hereof. 
Likewise, it is preferred that the consolidation units have a coating, in 
particular made of rubber, hard rubber or materials, for improving the 
separation properties, in particular Teflon. As a result of these 
measures, an embossed pattern can be produced on the outsides of the 
fibre bands, as a result of which a substantially improved composite 
adhesion can be ensured. 

The level of filling of the fibre bands with fibres is preferably 1 to 60 
percent by volume, particularly preferred 5 to 50 percent by volume and 
particularly preferred 10 to 40 percent by volume. 

The plastic material matrix of the fibre bands is preferably a 
thermoplastic plastic material matrix selected from the group consisting 
of acetal resins, liquid-crystalline polymers, polyacrylates, 
polymethacrylates, olefinic and cycloolefinic polymers, polyamides, 
polyamide elastomers, in particular polyester amides, polyether amides 
and polyether ester amides, polyamide imides, polyaiyl ethers including 
polyphenyl ethers, polycarbonates, polysulphones, polyether imides, 
polyimides, polyesters, polyester polycarbonates, polyethers, 
polyoxyethylenes, polystyrene, polysulphones, vinyl polymers, such as 
polyvinyl chloride and polyvinyl acetate, or mixtures of one or more of 
the listed materials, in particular ABS, MBS, SAN, PC and PMMA. 

In the case where joining of the fibre bands is effected by gluing, solvent 
joining, clamping or sewing, it is also possible that the plastic material 
matrix is a duroplastic plastic material matrix which is selected from 
the group consisting of melamine resins, phenoplastics, polyester 
resins, aminoplastics, epoxy resins, polyurethanes, crosslinked 
polyacrylates and/or mixtures or blends thereof. 
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The thermoplastics according to the invention preferably have melting 

points from 50 to 500°C, preferably from 170 to 350CC and particularly 

preferred from 170 to 280°C. 

As thermoplastic plastic material matrix, preferably a matrix made of 

polyamide is used. The polyamides are thereby preferably obtained 

from aliphatic including cycloaliphatic diamines and aromatic or 

aliphatic dicarboxylic acids or from lactams. Homo- and copolyamides 

are formed for particular preference from cycloaliphatic C6-C17 

diamines and/or aliphatic C4-C12 diamines with aliphatic C4-C20 

dicarboxylic acids and/or aromatic dicarboxylic acids. 

Special non-limiting examples of the dicarboxylic acids are succinic 

acid, glutaric acid, adipic acid, pimelic acid, suberic acid, azelaic acid, 

sebacic acid, undecanedioc acid, dodecanedioic acid, brassylic acid, 

tetradecanedioc acid, pentadecanedioc acid, hexadecanedioc acid, 

heptadecanedioc acid, octadecanedioc acid, nonadecanedoic acid, 1,4-

cyclohexanedicarboxylic acid, eicosandioic acid, naphthalene 

dicarboxylic acid, terephthalic acid and isophthalic acid. 

Alternatively, also polyamides which are formed from the above-

mentioned diamines and dicarboxylic acids and also lactams with 4 to 

15 C atoms and/or a,Q-amino acids with 4 to 15 C atoms are preferred. 

Special non-limiting examples of the diamines are hexamethylene 

diamine, heptamethylene diamine, octamethylene diamine, 

nonamethylene diamine, decamethylene diamine, undecanemethylene 

diamine, dodecamethylene diamine, trimethylhexamethylene diamine, 

2-methyl-1,5-pentane diamine, isophorone diamine, norbornane 

diamine, l,3-bis(aminomethyl)cyclohexane, MACM, MXD, PACM, PXD 

and TMACM. 
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MACM stands for 3,3'-dimethyl-4,4'-diaminocyclohexylmethane, MXD 

stands for meta-xylylene diamine, PACM stands for 4, 4'-

diaminocyclohexylme thane, PXD stands for para-xylylenediamine and 

TMACM stands for 3,3' ,5,5'-tetramethyl-4,4' -

diaminocyclohexylmethane. 

Further preferred are polyamides made of MXD and terephthalic acid, or 

MXD and isophthalic acid. 

Preferred transparent polyamides are selected from the group: MACM9-

18, PACM9-18, MACMI/12, MACMI/MACMT, MACMI/MACMT/12, 

6I6T/MACMI/MACMT/12, 3-6T, 6I6T, TMDT, 61/MACMI/MACMT, 

61 /PACMI/PACMT, 6I/6T/MACMI, MACMI/MACM36, 61, 12/PACMI, 

MXDI/6I or 12/MACMT, 6/PACMT, 6/61, 6/IPDT or mixtures thereof, 

50% by mol of the IPS being able to be replaced by TPS. 

Further preferred are partially crystalline polyamides selected from the 

group consisting of PA6, PA66, PA69, PA610, PA612, PA11, PA12, 

PA1010, PA1012, PA1210, PA1212. Particularly preferred are PA12 and 

mixtures of PA66 and PA6I/6T. 

Preferably, the fibres are endless fibres or staple fibres with supercritical 

fibre length, in particular carbon-, glass-, mineral- or aramide fibres. 

Particularly preferred here are carbon- and glass fibres with a flat or 

round cross-section, carbon fibres are particularly preferred. Also 

mixtures of the mentioned fibres can be used. 

The fibre bands can preferably have further additives. These are 

selected preferably from the group consisting of inorganic stabilisers, 

organic stabilisers, lubricants, defoamers, chain-lengthening additives, 

optical brighteners, plasticisers, adhesion promoters, halogen-

containing flame retardants, halogen-free flame retardants, impact 
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modifiers, particles, fillers and reinforcers, colourants, pigments and/or 
mixtures thereof. 

A further preferred embodiment provides that each individual fibre band 
is supplied via at least one separate transport roller, the respective 
transport rollers being actuatable separately for the individual fibre 
bands. This makes it possible for the individual fibre bands to be 
guided at different speeds to the joining station. The speeds can hereby 
be up to 100 m/min, for preference, the speed should be maintained 
between 6 cm/min and 100 m/min. At lower speeds, the economic 
efficiency of the method is too low, whereas higher speeds lead, for the 
variant "melting of the thermoplastic plastic material matrix" to an 
inadequate heat introduction. 

A further preferred embodiment provides that the fibre bands used have 
the same plastic material matrix, fibre reinforcement and additivation. 
It is however also possible to use fibre bands which differ with respect to 
their composition. 

According to the invention, a laminate which is producible according to 
the previously described method is likewise provided. 

By suitable process guidance, in particular the use of shaping rollers 
and/or using consolidation rollers with different circumferential speeds, 
the laminates according to the invention have a shape memory. This 
hereby concerns preferably circular, S-shaped or meandering 
structures. 

There should be understood here by shape memory of the laminates or 
of the plastic material matrix that the laminate or plastic material can 
"remember", after a subsequent reshaping, its earlier outer shape 
introduced by the shaping rollers and in this respect has a shape 
memory. In order to retrieve the earlier shape, the laminate can be 
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subjected to stimulation. This can be effected for example by heat 

supply, irradiation or another change in the chemical environment. 

The preferred dimensions of the laminates according to the invention 

have preferably a length of 0.1 cm to 5 m. The width is preferably 5 to 

40 mm, preferably 5 to 20 mm, particularly preferred 5 to 12 mm. The 

thickness of the laminates is preferably 0.3 to 1.5 mm, preferably 0.4 to 

1.2 mm and particularly preferred 0.5 to 1.0 mm. 

The laminates according to the invention are used for local reinforcing of 

injection moulded parts. There are included herein in particular: 

pressure containers, preferably water meters or pump 

housings; 

automobile parts, preferably running gear components, struts, 

interior parts, exterior parts, transmission components and 

wheel rims; 

industrial and consumer goods, preferably levers, fixings, 

garden implements, tools, household appliances, sanitary 

components, racquets, bows and shoes. 

It is thereby preferred to injection-mold of a polymer which is the same 

as the polymer which was used for the fibre band around the laminate. 

Furthermore, it is preferred to use a polymer for the injection molding 

around the laminate which has a similar or higher melting point than 

the polymer which was used for the fibre band. 

Likewise, it is possible that the laminates themselves are used as leaf 

springs. 
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Furthermore, the present invention relates to fibre bands with 
embossing, methods for production thereof and use of the fibre bands 
for reinforcing injection moulded parts. As in the case of the above-
described laminates, a substantially improved composite adhesion to 
the injection moulded part is ensured also for the fibre bands due to the 
embossing. 

There are possible as starting materials for fibre bands with embossing, 
all the above-mentioned plastic-, reinforcing materials and additives. 
The above-indicated preferred embodiments with respect to the starting 
materials of the fibre bands for the production of laminates also apply to 
the fibre bands with embossing. 

The thickness of the fibre bands is preferably from 0.1 to 1.5 mm, 
preferably from 0.2 to 1.0 mm and particularly preferred from 0.2 to 0.5 
mm. The width of the fibre bands is preferably from 1 to 40 mm, 
preferably from 2 to 20 mm and particularly preferred from 5 to 12 mm. 

The embossing step can be integrated in principle in any of the known 
production methods for fibre bands, but can also be implemented 
separately. Production methods for fibres bands are described for 
example in EP 0 579 047 A1 and DE 43 25 260 Al. For reasons of 
economic efficiency, it is preferred to integrate the embossing step in a 
pultrusion method for the production of fibre bands. 

The embossing is effected in particular by stamps, rollers or chain 
segments which have a surface structuring. The surface structuring is 
configured in particular in the form of grooves, intersecting notches, 
knurled structures or combinations hereof. 

The fibre bands can be embossed on the upper- and underside or also 
only on one of the two sides. In addition, the embossing can extend 
over the entire surface or be restricted to parts of the surface. 
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It is preferred that the embossing depth does not exceed 1/10 of the 

fibre band thickness. Thus, undulations of the fibres in the upper layer 

are avoided and the mechanical properties of the fibre band are not 

impaired by the embossing process. 

The fibre bands with embossing according to the invention are used in 

local reinforcement of injection moulded parts. The uses listed already 

for the laminates are particularly preferred. 

It is thereby preferred to injection-mold a polymer which is the same as 

the polymer which was used for the fibre band around the fibre band. 

Furthermore, it is preferred to use a polymer for the injection molding 

around the fibre band which has a similar or higher melting point than 

the polymer which was used for the fibre band. 

The method according to the invention is intended to be described in 

more detail with reference to the subsequent Figures without wishing to 

restrict said method to the specific embodiments shown here. 

Fig. 1 shows a variant of the method according to the invention with 

reference to a schematic illustration. 

Fig. 2 shows a further variant of the method according to the invention 

with reference to a schematic illustration. 

Fig. 3 shows a variant of a surface structuring of the consolidation 

rollers according to the invention. 

The method according to the present invention can be implemented in 

principle according to the illustration in Fig. 1. The fibre bands (1, 1', 

1") are guided from a material store (2, 2', 2") via the transport rollers 

(3a, 3b, 3a', 3b', 3c, 3c'), which are disposed in pairs, to a pretreatment 
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station (7), optionally a guide roller (8, 8', 8") can be used to assist 
transport of the fibre bands (1, 1', 1''). In the pretreatment station (7), 
the fibre bands (1, 11") are optionally prepared for the step of joining, 
e.g. in the case of fibre bands with a thermoplastic matrix, the 
preparation is effected by heating and at least partial melting of the 
thermoplastic matrix. Further transport of the fibre bands (1, 1', 1") 
from the pretreatment station (7) to the joining station (4) is effected 
continuously. In the joining station (4), joining of the fibre bands (1, 1', 
1") to form the laminate (6) is effected by consolidation rollers (5, 5'). 
After consolidation of the fibre bands (1, 1', 1"), solidification is effected 
to form the laminate (6). Optionally, the laminate (6) is guided through 
shaping rollers (9, 9') which are disposed behind the consolidation unit. 

According to the schematic illustration in Fig. 2, the curvature and 
curvature direction of the laminate (6) can be manipulated by pivoting 
and displacing the shaping rollers (9, 9'). The orientation of the 
shaping rollers (9, 9') in position 9a thus leads to a laminate (6) with 
the radius R1 whereas the orientation of the shaping rollers (9, 9') in 
position 9b leads to a laminate (6) with the radius R2. Since the 
orientation of the shaping rollers (9, 9'} during the production process 
of the laminate (6} can be changed at any time, almost any imaginable 
shape can be given to the laminate (6). 

The consolidation rollers {5, 5'), as shown in Figure 3, can have a 
surface structure (10) which allows embossing of the fibre bands or 
laminates. 
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Patent claims 

Method for the continuous production of laminates made of at 

least two fibre bands (1, I', 1") made of fibres which are 

embedded unidirectionally in a plastic material matrix, having the 

following steps: 

a) transport of the fibre bands (1, 1', 1") from respectively 

one material store (2, 2', 2") by at least one transport 

roller (3a, 3b, 3a', 3b', 3a", 3b") to a joining station (4), 

b) layer-like combining of the fibres bands (1, 1', 1") in the 

joining station (4) by at least two consolidation units, 

c) joining the fibre bands (1, 1', 1") by means of the two 

consolidation units to form a continuous laminate (6) and 

also 

d) solidification of the laminate (6), whereby 

before or during step d), shaping of the laminate (6) is effected 

by means of at least two shaping units (9, 9'), the shaping 

units (9, 9') being positioned behind the consolidation units, 

such that different shapes of the laminate (6) are produced 

during solidification of the laminate (6) due to the stressing of 

the laminate (6). 

Method according to claim 1, 

characterised in that, the at least two shaping units are shaping 

rollers (9, 9'), and the consolidation units are particular 

consolidation rollers (5, 5'). 

Method according to claim 2, 
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characterised in that the consolidation rollers (5, 5') are operated 

at a different circumferential speed, it is thereby preferred that 

the absolute value of the circumferential speeds differs by no 

more than 100%. 

Method according to one of the preceding claims, 

characterised in that the fibre bands (1, 1', 1") are prepared in a 

pretreatment station (7) which is disposed between the transport 

rollers (3a, 3b, 3a', 3b', 3a'', 3b") and the joining station (4), for 

the joining process. 

Method according to claim 4, 

characterised in that, in the pretreatment station (7), a thermal 

treatment, in particular by means of hot air, hot gas, in particular 

nitrogen, ultrasound, friction, flame treatment, laser and/or 

irradiation, preferably infrared irradiation, of the fibre bands (1, 

1', 1") is effected for the melting, at least in regions, of the plastic 

material matrix, joining is effected, in the joining station (4), by 

bringing in contact the molten regions of the fibre bands (1, 1', 

1") and by compression between the consolidation units and the 

solidification is accompanied by cooling of the laminate (6). 

Method according to claim 4, 

characterised in that, in the pretreatment station (7), an adhesive 

is applied on at least one fibre band (1, 1', 1"), at least in regions, 

in particular epoxides, silane-based adhesives, polyurethanes, 

methacrylic acid esters, melt adhesives and/or mixtures thereof 

and joining is effected, in the joining station, by bringing in 

contact the regions of the fibre bands (1, 1', 1") which have the 

adhesive and solidifying the fibre bands by drying the adhesive. 

Method according to one of the preceding claims, 
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characterised in that the fibre bands (1, 1', 1") are guided 

between the transport rollers (3a, 3b, 3a', 3b', 3a", 3b") and the 

pretreatment station (7) by at least one guide unit, in particular at 

least one guide roller (8, 8', 8"). 

8. Method according to one of the preceding claims, 

characterised in that, after step d), separation of the laminate (6) 

into partial pieces is effected, in particular by cutting, laser 

treatment, squeezing, sawing, water jet, bending or combinations 

hereof. 

9. Method according to one of the preceding claims, 

characterised in that the plastic material matrix is a 

thermoplastic plastic material matrix selected from the group 

consisting of acetal resins, liquid-crystalline polymers, 

polyacrylates, polymethacrylates, olefinic and cycloolefinic 

polymers, polyamides, polyamide elastomers, in particular 

polyester amides, polyether amides and polyether ester amides, 

polyamide imides, polyaryl ethers including polyphenyl ethers, 

polycarbonates, polysulphones, polyether imides, polyimides, 

polyesters, polyester polycarbonates, polyethers, 

polyoxyethylenes, polystyrene, polysulphones, vinyl polymers 

such as polyvinyl chloride and polyvinyl acetate or mixtures of 

one or more of the listed materials, in particular ABS, MBS and 

SAN, PC, PMMA. 

10. Method according to claim 5, 

characterised in that the plastic material matrix is a duroplastic 

plastic material matrix selected from the group consisting of 

melamine resins, phenoplastics, polyester resins, aminoplastics, 

epoxy resins, polyurethanes, crosslinked polyacrylates and/or 

mixtures or blends thereof. 
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11. Method according to one of the preceding claims, 

characterised in that the fibres are endless fibres or staple fibres 

with supercritical fibre length, in particular carbon-, glass-, 

mineral- or aramide fibres, preferably carbon fibres or glass 

fibres, with a flat or round cross-section and for particular 

preference carbon fibres. 

12. Method according to one of the preceding claims, 

characterised in that the fibre bands comprise additives selected 

from the group consisting of inorganic stabilisers, organic 

stabilisers, lubricants, defoamers, chain-lengthening additives, 

optical brighteners, plasticisers, adhesion promoters, halogen-

containing flame retardants, halogen-free flame retardants, 

impact modifiers, particles, fillers and reinforcers, colourants, 

pigments and/or mixtures thereof. 

13. Method according to one of the preceding claims, 

characterised in that each individual fibre band (1, 1', 1") is 

supplied via at least one separate transport roller (3a, 3b) or (3a', 

3b') or (3a", 3b"), the at least one transport roller (3a, 3b) or 

(3a', 3b') or (3a", 3b") being able to be actuated respectively 

separately. 

14. Method according to one of the preceding claims, 

characterised in that the consolidation units have a surface 

structuring, in particular in the form of grooves, intersecting 

notches, knurled structures or combinations hereof, 

and/or a coating, in particular rubber, hard rubber or materials 

for improving the separation properties, particularly Teflon, for 

producing an embossed pattern on the outsides of the fibre 

bands. 

15. Laminate (6) producible according to one of the claims 1 to 14. 
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16. Laminate (6) producible according to one of the claims 1 to 14, 

characterised in that the laminate has a shape memoiy. 

17. Use of a laminate (6) according to one of the claims 15 or 16 as 

leaf springs, or for local reinforcement of an injection moulded 

part which are selected in particular from the following group: 

pressure containers, preferably water meters or pump housings; 

automobile parts, preferably running gear components, struts, 

interior parts, exterior parts, transmission components and wheel 

rims; 

industrial and consumer goods, preferably levers, fixings, garden 

implements, tools, household appliances, sanitary components, 

racquets, bows and shoes. 


