
32 Annual Report 2023/24

Selective laser sintering for 
the production of complex 
SiSiC ceramics  

Dr. Steffen Kunze, Dipl.-Ing. Christian Berger,  
Dr. Alexander Füssel, Dipl.-Krist. Jörg Adler

 
Selective laser sintering (LS) or laser powder bed fusion (PBF) is 
an established standard process in the field of plastics and 
metal printing. In laser sintering, materials are selectively sin-
tered by a laser in a powder bed. At Fraunhofer IKTS the pro-
cess which originated in plastics printing has now been adapt-
ed to produce silicon-infiltrated silicon carbide ceramics (SiSiC).  
Until recently, there has not been a way to use laser sintering 
to produce silicon carbide ceramics (SiC), as SiC is not fusible 
and forms passivating oxide layers at high temperatures. To 
address this issue, Fraunhofer IKTS, together with project part-
ner ESK-SiC GmbH, developed fine-grained SiC powders, 
which have rounded particles and are well-processable. They 
have a high flowability due to their roundness and are ideally 
suited for powder bed-based manufacturing processes. The 
SiC powders were then coated with a special novolak. This resin 
can be melted thermoplastically and can also be converted into 
a duromer.

SiC powders prepared in this way can be processed using inex-
pensive systems designed for polymer printing with diode 
lasers (less than 5 W power). The temperatures occuring during 
the process merely soften the plastic and thus bond the indi-
vidual coated SiC grains together, without oxidizing the SiC 
surface. To produce the densest possible green bodies, param-
eters were developed for laser sintering. The energy density 
and assembly temperature used during laser sintering are the 
main process-related influencing factors for increasing the 
green density. It was possible to produce polymer-bonded SiC 
green bodies with a density of 1.3 g/cm³, which have sufficient 
stability for the subsequent processing steps.  

After additive shaping, components produced in this way can 
be converted into silicon carbide by carrying out conventional 
pyrolysis and siliconization.

First applications in gas burners

Laser sintering is particularly suitable for manufacturing deli-
cate components with tight tolerances. Using this process, 
early open-cell SiSiC components were produced at Fraunhofer 
IKTS for application tests at Promeos GmbH. These compo-
nents (Figure 4) homogenize the thermal radiation pattern in 
gas burners and increase the emission of infrared radiation, 
which enhances the efficiency of drying processes. In terms of 
oxidation stability, there were no differences to conventional 
SiSiC components. Thanks to the high Weibull strength of up 
to 266 MPa achieved with a Weibull modulus of 21, the pro-
cess is also suitable for addressing structural ceramic applica-
tions in the future.

Services and cooperation offered

Development of additive manufacturing processes for 
ceramic materials
Customized powder preparation and coating
Design optimization and production of complex additively 
manufactured components
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novolak-coating (dark areas).

Figure 4: SiSiC burner 

geometry.

Figure 1: SEM image of a 

rounded SiC powder.

Figure 3: Detail of the printing 

image (green).
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