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Motivation and Problem Description

An Exudyn simulation was developed to support the dimensioning of two internally parallel mechanisms for a robot
shoulder joint. A static exudyn analysis provided the internal force distribution within the highly redundant parallel
mechanism [1]. Since the joint model used in the simulation is highly simplified, it is necessary to assess the
reliability of the resulting force predictions.

For that, the modeling of overconstrained parallel mechanisms in Exudyn should be investigated.

Exudyn

https://exudyn.readthedocs.io/en/stable/docs/RST/GettingStarted.html

"Exudyn — (fIEXible mUltibody DYNamics — EXtend yoUr DYNamics)

Exudyn is a C++ based Python library for efficient simulation of flexible multibody dynamics systems. [...]

Exudyn is designed to easily set up complex multibody models, consisting of rigid and flexible bodies with joints,
loads and other components. It shall enable automatized model setup and parameter variations, which are often
necessary for system design but also for analysis of technical problems. The broad usability of Python allows to
couple a multibody simulation with environments such as optimization, statistics, data analysis, machine learning
and others."[2]

Task Description

The research question is: How can overconstrained parallel kinematic mechanisms be accurately modeled within
the Exudyn framework, and which simulation parameters are most critical? For that, the working packages of the
thesis are:

* Research methodologies for modeling overconstrained parallel kinematic mechanisms within the Exudyn
simulation framework.

* Develop a minimal working example (MWE) simulation, ensuring the model architecture is suitable for future
hardware implementation and validation.

* Perform a sensitivity analysis on parameter variations to quantify the influence of individual components on
the system’s global behavior. Performance metrics include internal force distribution, elastic deformation,
and vibration analysis.

Requirements
* Strong proficiency in mechanics
* |deally experience with Python, FEM, mechanical multibody simulation

* Knowing or motivation to learn Latex, citation, Git, Inkscape

A high level of self-organization
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