
9th OpenFOAM® Workshop 

23-26 June 2014 in Zagreb, Croatia 

Using OpenFOAM to Aid the Design of Extrusion Dies for 

Thermoplastics Profiles 

J. M. Nóbrega
∗ 1

, A. Rajkumar
1
, C. Fernandes

1
 L.L. Ferrás

1
, F. Habla

2
, O. Hinrichsen

2
, 

J. Guerrero
3
 and O.S. Carneiro

1
 

1
 Institute for Polymers and Composites/I3N, University of Minho, Campus of Azurém,  

4800-058 Guimarães, Portugal, mnobrega@dep.uminho.pt 
2
 Technische Universität München, Catalysis Research Center and Chemistry Department, 

Lichtenbergstraße 4, D-85748 Garchingb, München, Germany 
3
 Department of Civil, Environmental and Architectural Engineering, University of Genoa, 

Via 5 Montallegro 1, Genoa, Italy 16145 

 

Key words: Thermoplastic Profiles, Extrusion Dies, Design, Flow Balance 

The inherent design freedom promoted by the use of thermoplastic profiles is one of the major 

reasons for their attractiveness. Theoretically, thermoplastic profiles can be produced with any 

cross section, tailored for a specific application. However, the usually employed design 

procedures, based on experimental trial-and-error approaches, are highly dependent on the 

experience of the persons involved and require a large amount of resources. Often, these 

limitations either inhibit the accomplishment of a satisfactory solution, or increase 

significantly the profiles final price, despite the low cost of the raw materials employed. As a 

consequence, novel design methodologies are required to allow the full exploitation of these 

products.  

In a typical extrusion line for the production of profiles, the polymer pellets are melted, in an 

extruder; then the melt is shaped to a cross section similar to that required for the final profile 

and, finally, cooled down to assure a proper mechanical resistance. Extrusion die is the tool 

that shapes the polymer melt, and should be designed to promote an even distribution of the 

flow at its outlet [1], while the profile cooling is undertaken inside the calibrator, which 

should guarantee a fast and uniform cooling rate, to assure high production rates and to avoid 

the development of thermal residual stresses [2].  

The forming tools of the extrusion line, i.e., the die and the calibrator, are the components that 

play a crucial role in the establishment of the product dimensions, morphology and properties, 



and are also the ones that define the maximum allowable production rate. During the last 

decade [1-3] our research team has been involved on the development of methodologies for 

the design and optimization of extrusion forming tools, aiming the implementation of 

automatic design procedures. The authors’ research team is currently porting all the tools 

developed in the past to OpenFOAM. This work describes the work done using OpenFOAM 

in what concerns to the design of extrusion dies. 
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