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Aims / Objectives @

Primary Aim: Development of advanced additive-manufactured
burner components based on alumina with superior resistance
to high-temperature corrosion and chemical attacks, especially
In hydrogen-fueled environments [1,2].

Design: Engineering of the burner nozzle to withstand extreme
chemical, thermal, and mechanical stresses, ensuring
enhanced durability in challenging industrial conditions.

Structural Development . Leverage additive manufacturing to
create optimized internal geometries featuring tailored hollow
structures, which improve thermal shock resistance and reduce
the likelihood of structural failure [3].

Surface Refinement: Utilization of inline post-processing
techniques with CNC-assisted milling to smooth the nozzle's
surface, minimizing interactions with hydrogen fuel gas.
Additionally, custom-designed wall profiles will enhance fuel
flow dynamics, further optimizing the burner's performance and
efficiency.

Results

Materials / Methods
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Binder composition

vol%
Polyethylene 69.0
Cellulose 20.5
Stearic acid 10.0
Lignin sulfonate 0.5

Experimental procedure
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Photographs and computer tomogra
phy images of a prototype burner

nozzle after 3D printing with infill
structure for improved thermal
shock resistance.

Fabricated pilot burner nozzle and
corresponding 3D model illustrating
the assembly.
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Conclusions

Feasibility of 3D printing for complex, high-temperature
components validated.

Impact of combustion atmosphere: Aging for 600 h in H, or
CH, combustion atmospheres increased bulk density and
reduced strength of 3D-printed alumina, while thermal shock
resistance remained unchanged.

Future Developments focusing on refinement of the burner's
Inner and outer geometries, enhancing surface post-
processing, followed by testing in extreme thermal and
chemical conditions, particularly in high-temperature
hydrogen-fueled environments.
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