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* S. K. Kugler et al.: A Flow-Dependent Fiber Orientation Model, J. Compos. Sci. 2020, 4(3), 96
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Pixel Based Voxel Mesh

Conforming FE Mesh CPU Computation

GPU Computation

Efficient problem solving within minutes
Workstation with: 
1) Intel Xeon E5-1620 and 
2) Nvidia quadro K2200

 Fiber geometry and periodicity 

requirements due to periodic 

boundary conditions lead to

 complex meshing procedures

 and low element quality

 Fiber geometry simplified by 

non-conforming voxel mesh

 Periodicity inherent in method

 Central processing unit (CPU)

 4 cores (or more)

 good for serial processing

 example: 256³ voxel with 4 CPUs1)

▪ total time: 580 s 

 Graphics processing unit

 640 cores (or even more)

 good for parallel processing

 example: 256³ voxel with 640 GPUs2)

▪ total time: 100 s
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PBT-GF30 - Validation on Specimen with Different Fiber Orientation
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Very good prediction quality with anisotropic approach | Similar results based on virtual testing and exp. data

* based on CAMPUS data 

and reduction concept

* *

23 °C 80 °C

PBT-GF30 - Validation on Component
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 Today’s engineering simulation tasks highly relay on cost and 

time intensive experimental material data for model parameter identification

 Presented approach enables efficient generation of material data

 Synthetic generation of material data empowers Bosch’s plastic 

simulation experts

 Extension of concept for 

 long term loading: creep/relaxation and fatigue

 Investigate application of AI/ML based methods 

for intelligent interpolation

 Combine synthetic & experimental material data, 

as well as AI/ML methods within virtual material lab

 Enable metamodeling of simulation chain for efficient 

application in optimization cycle

Conclusion

What’s next?
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ATTENTION. STILL CURIOUS? 
CHECK US OUT ONLINE.

Bosch Research

Scan the QR-Code or visit us on:

bosch.com/research


