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"Nylon Composite Sheets" – an Innovation in Hybrid Technology 
Low weight and high strength 
 

The automotive industry is making increasing use of 
hybrid technology (also known as plastic/metal com-
posite technology) for the volume production of high-
ly integrated structural parts that can withstand high 
stresses while still being light in weight. The front 
ends of a large number of different cars, for exam-
ple, are made of a combination of sheet steel and 
Durethan® BKV 30, a glass fiber reinforced polyam-
ide 6 from LANXESS. Car roof frames are similarly 
produced in polyamide using this technique. 

In a bid to extend the application and performance 
potential of hybrid technology still further, LANXESS 
is also working on replacing sheet steel and alumi-
num by full plastic composite sheets (Figure 1). 
These sheets consist of special fabrics embedded in 
a thermoplastic matrix with defined orientations. The 
fabrics are made of glass, Kevlar or carbon fibers. 
Polyamide is a suitable thermoplastic matrix, one of 
its advantages being that it displays good adhesion 
to the fibers. 

In this development work, LANXESS is cooperating 
with Bond-Laminates GmbH, which has its head 
office in Brilon/Germany and is one of the leading 
manufacturers of these thermoplastic fibers 
(TEPEX®). The result is hybrid parts which are made 
completely of plastic. They are lighter than their 
counterparts in sheet metal and offer a higher sur-
face stiffness and considerably higher strengths. 

Potential applications are to be found not only in 
"classical" hybrid parts but also, and above all, in 
parts that are required to have a high surface stiff-
ness – such as spare wheel recesses, bulkheads to 
the engine compartment and vehicle floor compo-
nents. 

It is also possible to integrate add-on parts, such as 
reinforcements, fixing points, guides and clips, by 
molding them onto the part. 

 

Figure 1 Composite sheets with a test beam 

Corrosion protection, which represents an additional 
cost factor in the case of sheet metal, can be dis-
pensed with. 

Many different potential applications exist for com-
posite sheets outside the automotive industry too. 
These include protective helmets for sports, and 
brake levers for bikes. 

All-plastic hybrid parts can be produced by a combi-
nation of thermoforming and injection molding. The 
composite sheet is first heated and thermoformed. 
Following this, the resultant semi-finished product is 
heated to just below the melting point of the plastic 
matrix and placed in an injection mold, where it is 
encapsulated in plastic. Thermoplastic ribs and rein-
forcement are provided at selected points. Since the 
composite sheet has been pre-heated, it adheres 
well to the thermoplastic over the entire area of con-
tact, matching the efficiency of an adhesive bond or 
a weld. 

Compared with classical hybrid technology (form-fit 
connection), this new technique results in a material-
bonded connection between the two components, 

http://www.bond-laminates.com/en/
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due to the melting of the surface during encapsula-
tion. This significantly increases the mechanical 
characteristic values of the part as a whole. The 
thermoforming mold for composite sheets requires 
considerably less investment than the tooling for 
metals. This makes it economically worthwhile to 
produce hybrid components with composite sheets 
for small to medium production runs, in particular. 

A hybrid part is regarded as a single-product solu-
tion if polyamide is used for both the injection mold-
ing material and the thermoplastic matrix in the 
composite sheet. This also constitutes an advantage 
in terms of recycling. 

In a bid to further increase the cost efficiency of this 
new composite technology, development work is 

focusing inter alia on moving the thermoforming of 
the composite sheets into the injection mold (see 
Figure 2). The composite sheets would then not 
need to be heated and thermoformed separately 
prior to encapsulation by injection molding. 

 

Figure 2 Production of a test beam 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      

This information and our technical advice - whether verbal, in writing or by way of trials - are given in good faith but without warranty, and 
this also applies where proprietary rights of third parties are involved. Our advice does not release you from the obligation to verify the 
information currently provided - especially that contained in our safety data and technical information sheets - and to test our products as to 
their suitability for the intended processes and uses. The application, use and processing of our products and the products manufactured by 
you on the basis of our technical advice are beyond our control and, therefore, entirely your own responsibility. Our products are sold in 
accordance with the current version of our General Conditions of Sale and Delivery. 

Trial Products (grade designations beginning with the codes DP, TP, KL or KU) 

This is a Sales Product at the developmental stage (a Trial Product). For this reason, no assurances can be given as to type conformity, 
processability, long-term performance characteristics or other production or application parameters. No definitive statements can be made 
regarding the behavior of the product during processing or use. The purchaser/user uses the product entirely at his own risk. The marketing 
and continued supply of this material are not assured and may be discontinued at any time. 


