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Integrated analysis and quality control of laser-based additive manufacturing processes

Modelling and simulation are recognized to be called to play a critical role for the design and optimization of
components and materials in additive manufacturing, advancing the capability to quantify the influence of process
variables on the resulting components properties and performance. Models for the consideration of different material
behavior approaches and physical scales are needed for a fundamental understanding of the underlying physical processes
and their repercussion on the final component properties and behavior. Even considering the development of the AM
process in itself, a lot of physical phenomena and material transformations have to be taken into account and multiple
length and time scales have to be handled under different approaches depending on the physical state or phase of the
material at each instant. The development of integrated models considering in a coupled way all the issues relevant to the
obtention of high quality components fabricated by AM from basic raw materials continues to be a major challenge and
is foreseen to deserve large scientific and technological efforts in view of the inherent difficulties to handle in a coupled
way the referred length and time scales together with global predictive assessment tools and quality assurance monitoring
and control procedures. In the present paper, particular strategies developed for the experimentally contrasted predictive
assessment of AM processes are presented. Applied modelling strategies have been developed trying to provide useful
tools for the practical development of AMed components, both with a fundamental insight into the process from a micro/
mesoscopic point of view and with a practical orientation to process monitoring and quality control, as required from a
practical process implementation perspective.
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