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Introduction 
Additive manufacturing, also known as 3D printing, is a 
popular fabrication technique. One of the largest benefits 
of additive manufacturing is the possibility to produce 
almost any shape or geometry. To fully exploit the 
possibilities, a fundamental understanding of the material 
aspects of the selective laser sintering process is needed. 
 
 
 
 
 
 
 
 
 
 

Figure 1: Additive manufacturing1. 

 
Sintering process in additive 
manufacturing 
During the process of additive manufacturing, the polymer 
powder is obtained from the powder delivery system and is 
spread out onto the fabrication plateau by a roller. The 
entire system is kept at a certain temperature just below 
the melting temperature of the polymer. Using a laser, the 
polymer powder is heated locally to a temperature just 
above the melting temperature, enabling the sintering of 
the polymer. Subsequently, the fabrication piston is 
subsided, a new layer of polymer powder is spread out, 
and the process starts over.  
 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Schematics of the sintering process. 

Once the sintering process is finished, the bin with sintered 
and unprocessed polymer is cooled at room temperature 
and the produced objects are prepared for postprocessing. 
 
Future work 
The objective of this project is to obtain a better 
understanding of the sintering process and the resulting 
material properties by modeling: 
1. 3D finite element model – We consider the moving 

solid-melt interface inside the powder particles and the 
dynamics of the liquid bridge between two melting 
particles. Included are effects of capillary forces, 
viscoelastic fluid models, heat transport, and 
solidification. First, an axisymmetric simplified model 
will be used to study the numerics of the problem. 
 

  
 
  

 
 

 

Figure 3: Isothermal viscous sintering, where the color depicts the 

pressure (dimensionless). 

2. Polymer chain dynamics model – The molecular 
diffusion process at the interface between two particles 
will be described in this model. Of particular interest is 
the evolution of entanglement formation between 
polymer chains of the two particles.  

These combined models will be verified by comparison 
with experimental results from the project of P. Hejmady. 
 
 
References 
[1] V. Meynen, www.technologium.be/3d-printing-voor-dummies 

 

laser 

roller 

powder delivery 
system 

fabrication  
powder  

bed 

unsintered 
powder 

powder 
delivery 
piston 

fabrication 
piston 

pre-placed powder sintered polymer 

t = 0.05 

t = 0.15 t = 0.50 

t = 0.00 


	Slide Number 1

