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Abstract (en)
[origin: WO2023021022A1] The invention relates to a system for ascertaining internal load states of a mechanical component under the effect
of external forces. The system has the following components: - an input interface which is designed to receive geometry data that represents
the component, - a finite element pre-processor which is designed to divide the component into finite elements and assign at least one material
property and/or at least one boundary condition to at least one element, - a finite element equation solver which is designed to provide a global
stiffness matrix for the component, said global stiffness matrix indicating how the elements of the component are deformed on the basis of the
assigned material property and/or boundary condition, and to identify the regions in the component in which the component is deformed and other
regions in which the geometry of the component remains substantially unchanged despite the influence of external forces, and - a finite element
post-processor which is designed to display the internal load state of the mechanical component under the effect of external forces. The system
additionally comprises at least one trained neural network, wherein the trained neural network is trained to determine stiffness components of an
element stiffness matrix from at least one finite element of the component, and the finite element is preferably located in the region of the component
in which the component is deformed under the effect of external forces, thus resulting in a change in the geometry of the component. The finite
element equation solver is additionally designed to use the element stiffness matrix determined by the trained neural network for the deformed
element in order to update the global stiffness matrix and determine the internal load state of the mechanical component under the effect of external
forces on the basis of the updated global stiffness matrix.
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