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StyLight® - surface decoration 
 
For the development of a StyLight® demonstrator (see Fig. 1), we tested the feasibility to 
achieve a decorated surface in one single manufacturing step at INEOS Styrolution.  

   
Fig. 1: Demonstrator 

 

 

We focused on two critical areas of the demonstrator: the lower part where the composite sheet 
is directly visible and the central part where the composite is covered and decorated directly in 
the mold with an insert developed by the company LEONHARD KURZ Stiftung & Co. KG 
(Fürth).   

Different surface structures have been applied on the demonstrator: a high gloss surface finish 
around the loud speaker circle, a fine grain in the lower part, and a leather type grain in the 
upper part (see Fig. 2). 

Although the StyLight sheet offers a low surface waviness measured under ideal conditions, 
other types of surface defects appear on the sheet surface in a complex shape of a large part. 
To prevent these defects the following three conditions need to be fulfilled: 

• The pressure should be evenly distributed during the compressing phase over the entire 
visible surface, in order to allow the polymer to fill all micro cavities between fibers and to 
exactly reproduce the mold surface. 

• A high surface temperature (140150° up to 200°C) shall be maintained in the critical visible 
areas of the mold to allow the polymer to “close” the surface prior to cooling down and 
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“freezing” the polymer. A “Variotherm®” process is recommended to optimize the cycle time 
and to achieve best quality results. 

• The part design and thickness distribution shall facilitate the draping process and prevent a 
stress concentration in the thermoplastic composite sheet. It is specifically critical in deep 
shape design, in order to avoid the risk of “fiber locking”. (By “locking” we mean that the 
maximum angle of fibers is reached, resulting in blocking of the fabric draping and resulting 
in a high shear stress and surface defects.)  

 
 

 
Fig. 2: Details decorated insert 

 

In the central part of the demonstrator a foil, decorated and vacuum formed by the company 
LEONHARD KURZ, is decorating the reinforced fiber composite directly inside the mold during 
the compression phase. In order to achieve the best quality of the decorated surface, the 
following conditions should be fulfilled: 

• The pressure should be evenly distributed during the compressing phase on the decorative 
foil. (Note that the mold thickness should be adapted to compensate possible thickness 
variations of the foil, resulting from the vacuum forming process.)  

• The temperature of the StyLight sheet during the compression phase should be high 
enough to allow a good surface quality behind the decorative foil, while not damaging it. For 
this purpose, the foil was made of a high-heat ABS film with a Vicat temperature of 108°C. 
It is important not to bring it in contact with the StyLight sheet, which is heated up to 180°C, 
to prevent any foil degradation before mold closing. 

• A precise positioning of the insert in the mold is essential to prevent the insert to slide 
during the draping phase. The draping simulation is useful for this purpose as well. 
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