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Selective laser sintering (SLS)
 
Selective laser sintering (SLS) is a form of powder bed fusion process and 
thus belongs to the 3D printing technologies. Powder bed fusion pro-
cesses are characterised by the fact that a thermal energy source selects 
individual powder particles in a defined area and causes them to melt, 
which ultimately results in the production of a solid. 

Selective laser sintering uses a powder as the starting material, which 
is applied in layers to a building platform by a squeegee and smoothed 
out. The powder layers usually have a thickness of 0.1 millimetres. With 
the help of a laser, the powder is locally fused or sintered via deflection 
mirrors. When using plastics, the powder layers are already preheated to 
just below the melting point so that the laser only has to apply a small 
amount of energy to melt the plastic completely. This procedure additi-
onally ensures that material distortion is kept low during spontaneous 
cooling after the energy has been applied. 

After this process, the building platform is lowered by the height of one 
layer and the remaining powder is taken from the powder supply cont-
ainer. Thereupon, another layer of the material is applied by means of a 
doctor blade. When the defined surfaces are irradiated, not only the top 
layer of powder is sintered, but also the layers underneath are melted 
again. This ensures that the layers are optimally bonded to each other. 
The powder that has not yet melted serves as a support material during 
the manufacturing process and can be used again after the component 
is finished. 

In general, all starting materials that behave thermoplastically are  
suitable for selective laser sintering. These include plastic powders such 
as polyamide, polyetheretherketone or polystyrene, but also metals, 
moulding sand, ceramics and porcelain. 

In the meantime, more and more industry patents are expiring, so that 
SLS is being used more frequently and more cost-effectively. In medical  
technology, laser sintering is often used for the production of small  
series or individual pieces of filigree and/or complex structures. Another 
advantage here is that different objects can be manufactured in just 
one work step, thus reducing costs for the end customer. In addition, for 
medical purposes such as bone implants, bioresorbable basic materials 
such as tricalcium phosphate are often used, which at the same time 
promote the reconstruction of the body‘s own bone substances due to 
their nature-like structure. 

INNOVATIVE    

PROCESSES

 
◊	 Category:  

Powder bed fusion  
process   

◊	 Rationale: 
Local melting of powdery 
materials by a laser  

◊	 Areas of application:  
Visual and conceptual 
models 
 
Production templates, 
samples & tools for limited 
production quantities  
 
Plastic or rubber model 
casts for fit and form tests 
 
Templates for metal casts 
 
End products  

◊	 Advantages: 
Many possible materials 
 
High level of detail  
 
Complex components 
possible 
 
Reusability of the rem-
nants  
 
No support structure 
necessary with plastic  

 
Other applied powder bed fusion processes besides SLS are for example: 

◊ Direct Metal Laser Sintering (DMLS)
◊ Electron Beam Melting (EBM)
◊ Multi-Jet-Fusiom (MJF)
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