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Introduction

Goal of the project is to create end-to-end design To incorporate the data into finite element

and simulation processes to represent reality as method (FEM) software such as COMSOL®, a
accurately as possible in a digital twin. Python® script was created to read the data and, if

necessary, convert the information into a file
readable by the FEM software as a three-
dimensional tensor.

To combine the simulation of the electric hydrogen

propulsion system with real data, the material

properties are compiled in a database file.
Material ontologies will be used in the next steps.
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COMSOL Material Interface

- The material properties are collected in a repository (e.g.
Excel®) to be used for later processing.

- The used syntax is checked via a lexicon (separate
adjustable file) for COMSOL integration of the properties.

- Phase/Orientation, Variation, Properties, Sources are
addressed and implemented in the general material library
- Selection according to the desired additive manufacturing
process (CS, SLM, DED).
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Excel data files converted by python-script (COMSOL- . . . o
Interface) to mph file, direct import in the Material Browser This allows direct physical coupling in the component

simulations in terms of mechanical or thermal behavior.

Material Properties
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Material investigations carried out at KIT [1] together
with the Fraunhofer Institute for Materials Engineering
[2]. Providing mechanical and thermo-physical data:
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construction of the components is done by Siemens AG p TR )
[3], Institute for Lightweight Construction at TU Dresden Measurement data obtained in cryogenic temperature regime
[4] and by MT-Aerospace AG [5]. down to 4.2K (KIT-CryoMaK [1])
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