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Closing the Simulation Process Chain using a Solver Independent Data Exchange Platform — The Digital Prototype

DigitPro — Digitaler Prototyp

= closed simulation process chain
= from preliminary design to the final component
= micro, meso and macro modeling
= different simulation software tools
= HDF5 Format
= digital fingerprint
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= determine material parameters on a micro-scale,
using representative volume elements (RVES)
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= scripted TexGen program for RVE-generation of
braided structures and ORW material

= Numerical estimation of material properties in
tension, compression (axial and transversal) /
and shear
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= several process simulations will be investigated and
improved

= various modeling techniques conceivable:

= praiding simulations with beam- and shell approach

= draping simulations with beam- and shell approach

= weaving simulations with beam-, shell or even solid
elements

consider results from
process simulations in
stuctural analysis
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=  Structural analysis can be performed with a large variety
of material models available in LS-DYNA
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= element sizes are much larger compared to the micro- or
macro modeling approaches

= mapping and data storage is very important in order to:
= Properly consider process simulation in structural analysis
= Guarantee an easy data exchange btw. collaborating partners
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— axial tension
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Closing the Simulation Process Chain using a Solver Independent Data Exchange Platform — The Digital Prototype
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Automatic geometry matching implemented

Considering roving width

|
= Thickness considerations from shell-stacking sequence
and determination of pure resin areas
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= different results with different approaches
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+ Mapping of the orientations from the braiding
process simulation on the virtual structure

« Investigation of numerical approaches for the
simulation of braided structures (CRFP)
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= aplatform independent, HDF5 data storage container is

- e =
defined within the project, allowing to access and track % 4
simulation results | .
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=  Strategy development for the consideration of processing
parameters within component optimizations
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= Within the ARENA2036 research campus, a
multi-scale, integrative simulation environment

is being established, allowing to consider multiple
manufacturing processes
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