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Laser-based Powder Bed Fusion (LPBF) of ceramics enables the fabrication of objects with complex threedimensional shapes otherwise challenging or even not possible to produce with conventional manufacturing
routes. However, the mechanical properties of LPBF-manufactured ceramics components are poor due to
the large amount of structural defects. Selected results of ex situ and in situ synchrotron studies providing
deeper understanding of the mechanisms of structure and defect development will be presented, among
others, operando diffraction and the first operando tomographic microscopy during LPBF, both using inhouse built LPBF setups designed for usage at MS, microXAS and Tomcat beamlines of SLS. Operando
diffraction measurements performed with up to 20 kHz of acquisition rate allowed for observation of the
phase transformations
occurring prior and
after laser melting, as
well as the evaluation
of temperature profiles
and cooling rates.
Tomographic
microscopy during LPBF
processing
was
performed with a high
speed
tomography
setup employing the
gigabit fast readout
system
(GigaFRoST
camera) and the LBPF
setup allowing for the
laser scanning during
high-speed rotation of
the sample stage.
Operando 3D imaging
with acquisition rate of
100 tomograms per
second provided direct
insight
into
the
phenomena
not
accessible with other techniques, in particular, the surface roughness formation, powder denudation,
meltpool dynamics and porosity formation mechanisms (Fig. 1) were investigated. The acquired information,
not only provides understanding of underlying processes, but also is crucial for the development and the
verification of models used for the LPBF process simulations.
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