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Project Description

Institute:
Institute of Assembly Technology and Robotics- Leibniz University

Project title:
Air-rangement: Simulation-Informed Air-Nozzle Reorientation Using a UR
Robot Test Stand

Project description:

Automated assembly systems require greater flexibility due to shrinking
margins, shorter project cycles, and sustainability demands. Feeding
technology, accounting for 20-50% of production costs, is key. Vibratory
conveyors orient small parts mechanically, but systems independent of part
structure are needed. One promising direction is the use of compressed air to
manipulate, orient, and reorient components without relying on rigid
mechanical tooling. At our institute, we are developing a novel air-impulse-
based reorientation system that enables components to autonomously adjust
their pose as they slide along an inclined surface.

A dedicated UR-robot test stand equipped with
modular air-nozzle arrays has already been built
to study these aerodynamic effects. While an
initial reorientation sequence has been created,
it is tailored to a single component geometry
and does not yet generalize to the broad variety
of shapes encountered in industrial feeding
systems. This project aims to change that.

The goal is to develop a simulation-informed,
adaptable reorientation strategy capable of handling diverse geometries.
Depending on interest, this involves exploring physics-based simulators such
as PyBullet or next-generation simulation platforms like NVIDIA Omniverse.
Central tasks include generating accurate simulation models of workpieces,
evaluating airflow-induced impulse behavior, and designing generalized
nozzle-activation sequences that transfer reliably to the physical test stand.

Working alongside institute students and SERP participants, you will gain
direct experience in cutting-edge research.

Desired skills:
-Python Coding Experience
-Basic Mechanics/Aerodynamics Knowledge

Contact/supervisor:
shieff@match.uni-hannover.de / Dasha Shieff M. Sc.



mailto:shieff@match.uni-hannover.de

