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Multi axial UD Crossply machine
In a Uni-Directional or UD the individual fibres are oriented 

parallel to each other and kept in this aligned position by a 

matrix material. This is realized by unwinding the roving, 

tow or untwisted yarn from a creel and spreading them 

into a continuous layer of several filaments thickness. It is 

subsequently stretched by means of a considerable force 

for impregnation with the matrix material. 

In the case of thermoplastics, an extruder is used in com-

bination with a calendar to guarantee thorough immersion 

of the fibres in the matrix. The UD is the starting material 

for production of a crossply laminate, but can also be used 

in other composite production processes like tape-

winding or continuous compression moulding. 

A unique machine for the technical textiles and composite industry in our Research and Technology Center.

The simplest way of producing a crossply is cutting segments 

from the UD, stacking them in the desired orientation –  

normally 0/90o – and pressing them together. 

To transform this time consuming activity into a continuous 

process, Van Wees developed the Multi-axial UD Crossply 

machine in which splicing and lamination are combined. 

This means that rolls of crossply laminate can be generated 

in which the orientation between the continuous UD and 

segmented layer can be varied from 45 to 90o and from 

which multilayer panels can be readily assembled.  

The thermoplastic behaviour of the matrix material not 

only enables the lamination in the crossply machine and 

the stacking of multilayers, but also makes it possible to 

bring the panels into the required geometry by means of 

thermoforming. Naturally, the mechanical properties of 

the resulting continuous fibre-reinforced thermoplastic 

composites are superior to those based on chopped strand 

mats or oriented long fibres. But even in comparison with 

fabric reinforced composites, crossply laminates have  

distinct advantages. Thanks to the spreading of the fibres 

into a thin layer and the absence of crossing yarns, the 

impregnation with matrix material is much more effective. 

Both lead to intrinsically higher mechanical performance. 

Besides this, the UD-layers can be orientated in directions 

that are optimum for accommodating the forces in the end 

application. This is how the reinforcement can be made 

more efficient, leading to a more lightweight construction. 

The UD production and Multi-axial Crossply production 

are fast processes in comparison to weaving and impreg-

nation. This means that high volume composite materials 

can be produced at competitive costs.

The development of the Multi axial UD Crossply machine for our 

Research and Technology Center has been  made possible by means 

of a contribution of the European Regional Development Fund  

within the framework of  OPZuid. 
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Within the framework of the “Future Bridge” project, and 

its successor “Trans-IND”, Van Wees has developed a  

process for production of glass/polypropylene crossply 

laminate. This composite will be used for building light-

weight bridges on-site as an alternative for traditional 

materials for building infrastructure.

Essential for making UD from continuous glass rovings  

is a facility to unwind the heavy packages from outside, 

since feeding them from the inside of the coil would  

introduce a twist and therefore disturb the fibre distribu-

tion. The alternative, using thin glass fibre yarns, is not 

advisable due to economic reasons. Prices are higher and 

larger creels with more spool positions are required.

For this purpose, Van Wees designed and built a special 

creel with capacity for 80 packages. Each position is 

sPEcs

Thermoplastic composites made from UD tapes and  tailored 

blanks. A perfect material for high volume production of 

parts for the automotive sector and other applications.

After having recently made their breakthrough in the  

aviation industry, carbon-based composites will easily 

find their way into other applications in the automotive 

sector, sports and defence in the forthcoming years. 

A capacity increase in the carbon fibre industry is vital for 

its introduction in mass consumer goods, but the same is 

true for a technology that enables its efficient production 

in short cycle times. Obviously, this will be not achievable 

with thermoset matrices because of their time-consuming 

processing. To demonstrate that thermoplastic crossply 

laminates offer the ultimate solution for this new era in 

Glass/PP

carbon composite production, Van Wees has developed a 

Carbon/Polyamide crossply with outstanding mechanical 

behaviour and excellent thermo-formability. When compar-

ing its bending strength and modulus (670 MPa, 62 GPa) 

with those of commercially available Carbon/PA compos-

ites it immediately becomes clear that  its properties are 

more than competitive. Again, a UD of low fibre weight is 

characteristic for this material and by spreading the tows 

to their limit a specific weight as low as 40 g/m2 could be 

accomplished. But UD & Crossply technology can also open 

new perspective for other carbon fibre based products. 

Multi-axial webs for concrete reinforcement and Carbon/

PA UDs for making CNG tanks are examples of novel  

applications that can become reality in the near future. 

Carbon/PA

equipped with an individual tension adjustment. This  

ensures even running tension and quick stopping without 

causing excessive tension in the running ends. The yarn 

tension can be varied from 400 to 1600 cN. The yarn  

tension is measured at two positions. With this input the 

control system will compensate the decreasing diameter 

of the packages. Gentle unwinding of 2400 Tex rovings 

from this new creel and dedicated spreading made it  

possible to achieve a fibre weight as low as 200 g/m2. 

Three point bending tests on multilayer crossply laminates 

from this UD revealed a strength and rigidity of  370 MPa 

and 20 GPa respectively, which is considerably higher than 

observed for panels pressed from commercially available 

glass/pp-UDs. 

The excellent thermoplastic formability of these laminates 

was demonstrated in batch production by thermoforming 

at DTC in Almere, Netherlands and also by means of con-

tinuous compression moulding at IVW in Kaiserslautern, 

Germany.



The circle is round
At that point I had a small company that manufactured composite products 

and worked together with Eurocarbon, which was also based in Tilburg, the 

Netherlands. These companies were acquired by DSM, and that shifted my  

career towards developing processes and machines for the production of  

ballistics materials. 

When I acquired van Wees in 1994, it had always been my intention to build 

machines for the technical textiles and composite industry. That focus started 

in 2000, and this year we can say that we have a very complete program for 

these industries, ranging from Creels up to the Multi-axial UD Crossply ma-

chine.

In 2006, we built our first prepreg machine for thermoset resins, and in 2007 

our first machine for thermoplastic prepregs. 

The Multi-axial UD Crossply machine, about which you have or will read more 

in this Specs, is the conclusion of our developments and investments in the 

technical textiles and composite industry. We would like to invite you to visit 

us and see our technology and machinery in our Research and Technology 

Center and experience our commitment to the composite industry.

 Van WEEs and …

My first participation in JEC was in 1986. JEC was a small trade fair 

for an industry which was expected to grow very fast. 
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Flax was chosen as natural fibre for  a composite particularly 

attractive for interior applications because of its warm and 

elegant appearance. Although thermoplastics are available 

that should be CO2-neutral, polypropylene was selected  

as matrix material because of its better mechanical and  

processing properties, resulting in a composite of higher 

quality. For example, this is illustrated by the fact that its 

specific modulus is even higher than the Glass/PP-one. 

Compared with other companies which adopted the same 

fibre/matrix-combination, the crossply laminate is perfect 

for the market. With its bending strength and modulus  

of 150 MPa and 16 GPa respectively, it is far superior to 

products such as Biotex®  (79 MPa, 4.5 GPa) and Lincore® 

(55 MPa, 6.1 GPa). 

Apart from creating a complete panel from this UD, it can 

also be used for laminating a core material like cork or 

balsa wood to give it strength, rigidity and a decorative 
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surface. Because of its low fibre weight of only 100 g/m2, 

a few UD layers can already improve the mechanical prop-

erties of such a sandwich structure considerably. 

For our stand at JEC we have produced a number of floor 

tiles composed of Flax PP Crossply, with 5 millimetre PP 

panel as the core material.

In recent months we have also produced PLA based UD flax 

composites and the results are comparable to the PP resin 

based materials.

Finally, to facilitate composite techniques such as resin 

injection or resin transfer moulding, the flax can be  

patterned to a UD that is held together between adhesive 

scrims or by means of a binder that is compatible with 

thermoset matrices. 

In other words, UD and Crossply technology creates new 

options for bio-based composites which are particularly 

appropriate for industrial implementation and can there-

fore create economically viable green alternatives for the 

current mass production of plastics and laminates. 

As Van Wees also embraces the growing awareness of environmental sustainability, 

a bio-based composite must be included in its collection. 
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Websites
On our websites www.vanwees.nl or www.crossply.com 

you will find more information about our company. 

Especially for the latest news, we invite you to visit us on a 

regular basis. You will stay informed about our fair partici-

pations and you can ask for information, brochures and 

lectures.

Economically viable green alternative


