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Vorlaufiger Titel DE oder EN (je nach angebotener Sprache / depending on the language offered):

Data-driven modeling and optimization of roller leveling processes in the steel industry

Beschreibung DE oder/or EN (je nach angebotener Sprache / depending on the language offered):
Ausgangslage / Initial situation , Problem statement / Problemstellung

In steel processing, steel coils are used to manufacture customized sheet metal for industrial end customers through a series of
mechanical processes such as uncaoiling, roller leveling and cutting. These processes are highly complex and dynamic, with
many non-linear interdepencies between different parameters such as the immersion depths of the leveling rolls and the
flatness of the produced sheets. Precise adjustment of the process parameters is crucial for the quality of the end product,
plant availability, and resource efficiency. Until now, parameterization has often been based on experience-based heuristics
and fixed rules. This leaves unexploited potential for quality improvement and efficiency gains, especially with regard to
variable input materials, customer-specific requirements, and external influencing factors. The increasing availability of process
data and advances in data-driven methods are opening up new opportunities for data-driven process modeling and
optimization.
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Ziele / Objective DE oder/or EN:

The aim of this work is to develop a data-driven model for predicting and optimizing roller leveling processes in the steel
industry. This model should:

- take into account historical process data and product-specific information as well as basic physical and experience-based
relationships for predicting output quality from input parameters,

- provide optimal process parameters (i.e., machine settings) with regard to output quality (i.e., flatness of produced sheets).

In the long term, the model will be used as a decision-making aid for process control operators in the sense of automated
recommendations for parameter setting.

Hauptaufgaben / Main tasks DE oder/or EN:

1. Literature review on existing modeling and optimization approaches for flat metallurgical products, in particular roller leveling
processes.

2. Data analysis and preparation: Investigation of real process data (e.g., data from previous processes, material properties,
machine parameters, quality indicators).

3. Development of a process model based on machine learning methods (e.g., neural network, tree-based methods, Gaussian
process, ...).

4. Development of an optimization model providing optimal process parameters based on one of the following methods:
machine learning (e.g., reinforcement learning), metaheuristics (e.g., genetic algorithm), or Bayesian optimization.

5. Validation of the model using historical data.
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Schlagwérter / Tags DE UND/AND EN: (Getrennt durch Schrigstrich / separated by slash) e.g: Industrie 4.0/
Maschinelles Lernen / Industry 4.0/Machine Learning

Steel processing, sheet metal forming, optimization, data science, machine learning, process modeling, smart manufacturing

Fachgebiet(e) / Areas of expertise e.g: Knowledge Based Maintenance, Circular Economy:

Machine Learning, Data Science, Modeling & Optimization

Erwartete Studienrichtung des Studenten: (ankreuzen) / Expected field of study of the student: (check)

[ Informatik / Computer Science

[J Informatikmanagement / IT management

[0 Maschinenbau / mechanical engineering

[X] Wirtschaftsinformatik / Business informatics

O wirtschaftsingenieurswesen-Maschinenbau / Industrial engineering-mechanical engineering
[ sonstige Studienrichtung / Other fields of study:

Sprache / Language: (ankreuzen / check)
] Deutsch
Englisch

Spezielle Fihigkeiten, die der Student mitbringen muss / Special skills that the student must have:

Data engineering

Machine learning

Modeling & optimization

Programming skills (preferred: Python)

Beginndatum / Start date: 09/26 Erwartetes Ende / Expected ending: 03/27

Name des Verfassers / Name of the author: Teresa Goldenits, Alexander Gaal

Hinweise fiir den Verfasser dieser Ausschreibung

Nachdem die Ausschreibung vollstandig ausgefullt wurde, bitte an wiss.arbeitenBTSP@tuwien.ac.at senden.
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