
Optimized non-stick coatings for structured molds

The basis of the alternative solution proposed by the 

Fraunhofer IST are wear-resistant, anti-adhesive coatings which 

are applied to the mold surface. The coatings may not only 

develop low adhesion forces in interaction with the polymer, 

but must at the same time offer good durability for use on 

the mold. An additional challenge in the coating of complex 

shapes is their contour fidelity. 

Microstructures with steep edges and high aspect ratios are 

increasingly required for medical and optical components. 

For example, fine microfluidic channels need to be molded 

in the production of lab-on-a-chip systems. Flat and compact 

optical components such as are used for head-up displays 

or concentrator solar cells can be fabricated with so-called 

Fresnel structures on the mold. For the function and efficiency 

of these and many other components made of plastic, precise 

ANTI-ADHESIVE COATINGS WITH HIGH 
CONTOUR FIDELITY FOR PLASTIC MOLDING
Plast ic  products with def ined and complex shapes and structures can be produced by in ject ion-molding 

and hot-emboss ing methods.  For the eff ic ient product ion of large quant i t ies ,  short  cyc le t imes are re-

quired.  The tendency of many polymers to adhere to the mold surface does however restr ict  product ion as 

i t  makes demolding the plast ic  parts  more diff icult .  This  results  in longer cyc le t imes,  compromises in 

process control  and l imited des ign opt ions for feas ib le structures and surface f in ishes.  In many cases re-

lease agent must be used in order to fac i l i tate demolding or even al low i t  at  a l l .  External  re lease agents 

are appl ied to the mold between cyc les thereby increas ing the cyc le t ime. Internal  re lease agents are 

added to the polymer and can adversely affect  mater ia l  propert ies and also represent a considerable cost 

factor.  Furthermore,  in some cases no suitable re lease agents are avai lable for specia l  molding compounds. 

The Fraunhofer IST is  here working on cost-effect ive coat ing solut ions which reduce cyc le t imes,  fac i l i tate 

demolding and increase qual i ty .
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replication of the finest structures is necessary. Moreover, the 

anti-adhesive coating must follow the mold contours if the 

tight manufacturing tolerances are to be complied with.

From development to industrial practical trials

Within the framework of the AiF project ”Contour-accurate 

anti-adhesive coatings for microstructured molds for efficient 

plastic molding processes“ the Fraunhofer IST has developed 

PACVD processes for coating complex structured molds with 

high contour accuracy. The basis for this is constituted by 

modified DLC coatings (a-C:H:X, X = O, Si, F) with low surface 

energy. Subsequent investigations of these coatings carried 

out at the Fraunhofer Institute for Structural Durability and 

System Reliability LBF in Darmstadt demonstrated that a 

SICON® coating (a-C:H:Si:O) enables demolding forces in the 

injection molding of polycarbonate to be reduced by up to 

90 percent. The first industrial practical trials on structurally 
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1-2  Mold coated with 

SICON® and used for the pro-

duction of Fresnel lenses.

3 Fresnel lens made of 

plastic, produced with a 

coated mold. 

4 Structure-adapted 

SICON® coating on a mold.

adapted modified DLC mold coatings conducted in collabo-

ration with the ORAFOL Fresnel Optics company have already 

produced some promising results. With these innovatively 

coated molds, Fresnel lenses can even be made from a special 

polymer whose marked tendency to adhere prevents process-

ing in the conventional way. Optical efficiency measurements 

indicate that a high contour fidelity and production-level qual-

ity can be achieved with the new manufacturing approach. 

These development results demonstrate the high potential for 

application of modified DLC coatings as a mold coating in the 

plastics processing industry. 

Outlook

These very promising coating systems and processes are 

being further developed for various applications in plastics 

processing and for additional polymer systems. Important 

objectives are the coating of molds with larger dimensions and 

the optimization of mold surfaces, including coating systems 

for the production of high-quality plastic products. 
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