GEODICT

The Digital Material Laboratory

Di1GILAUGBEH — DIGITAL DESIGN OF A LIGHTWEIGHT COMPONENT
NUMERICAL DESIGN OF A LYE TANK (LAUGENBEHALTER), REGARDING SERVICE LIFE AND ECOLOGICAL ASPECTS

a generation tool that automatically optimizes Tasks:

(o urately reflect the s metric properties of
the original structure. This includes key paramet such as the
diameter, length, orientation, volume fraction, curvature, and curlin Identify and analyze individual fibers
of fibers. B: uring these properties are precisely matched, the digital Develop a GeoApp for generation of
twin will provide a more reliable and realistic representation, enhancing digital fiber twins
the accuracy nulations and analyse: s roach aims to bridge Generate digital twins and validate

GeoApp performance

= Import and segment CT-data of
fiber-reinforced composites

Enhance GeoDict fiber generation capabilities

Step 1:
DIGITALIZE ORIGINAL SAMPLES

Individual fibers
found with FiberFind-Al
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Marked positions of the fo

Original Al-Labels Segmentation

Al-Segmentation with ImportGeo-Vol using Boosted-Tree
to separate three phases: fibers, matrix, pores CT-Scan of the probe Segmented sample of fiber composite

I GENERATE STATISTICAL DIGITAL TWIN USING OPTIMIZATION ALGORITHM STEP 2
CREATE STATISTICAL DIGITAL TWIN
Optimization implemented in GeoApp

“Generate Nonwoven Statistical Digital Twin"

Fixed Parameters:
Diameter, Length,
rientation,
Solid Volume Percentage
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I PREDICT MECHANICAL PROPERTIES AND VALIDATE WITH LABOR TESTS STEP 3:
DesiGN Next
Fiber statistics used for twin generations GENERATION MATERIALS

Fiber structure generated with first
GeoApp "FiberMath" developed by an
external group from ITWM available

Fiber statistics (3099 x 2961 x 832 voxels)

; Thickness,
Layer  Thickness, vis " SVP%  Lengthum D, um VL, pm
mn in GeoDict
Top 328 1.082 13.02 55974826  17.21 3.30023
Mid 131 0432 1644 606845150  16.49 3.30023
Bottom 373 1231 1368 59435711 1716 3.30023

Mechanical properties validation

Effective Stiffness (1664 x 1664 x 832 voxels)

Angle E_Original E_Twin EExp(KV)  Error(exp)  Error (sim)
D GPa GPa GPa 1 1
o) 5.4237 53603 47674 12.44% 117%
mm 60 (XY) 46331 4.7846 3.4451 38.88% -3.27%
90 (X) 4.0236 41017 3.1458 30.39% 1.94%

Original scan pro Statistical digital twin created per layers

DIGILAUGBEH ENHANCES THE DESIGN OF COMPOSITES IN GEODICT
- FROM SEGMENTATION OVER STATISTICAL DIGITAL TWIN WORKFLOWS TO NEW STRUCTURE GENERATORS
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