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Abstract This master’s thesis is conducted to obtain the Master of Sciences (MSc) degree in

Aerospace Engineering. The work is based on a case study proposed by Safran Tech, a

research group within Safran s.a. The initial focus of this study is the forced response

analysis of a rotordynamic system, which exhibits nonlinear vibratory behavior due

to the presence of a gap between one of the bearings and its support. These gaps are

intentionally designed and are typically filled with oil, forming an oil-film bearing. This

configuration introduces damping between the bearing and its housing. In the event of

abnormal rotor unbalance, the outer ring of the bearing may contact the inner wall of

the housing.

The rotor system is analyzed using pyHarm, an open-source harmonic balance solver

developed by Safran Tech. The issue raised by the case study is that this solver is

unable to compute the frequency response of the rotor system in certain configurations.

Following an investigation of the initial problem, it was found that pyHarm cannot

address some potential bifurcation points that may arise in the frequency response,

aside from simple fold bifurcations.

Consequently, the primary objective of this thesis is to enhance the bifurcation handling

capabilities of pyHarm. To achieve this, the bifurcation detection mechanism within

pyHarm has been refactored. Additionally, two numerical techniques have been imple-

mented to facilitate transitions between different branches of the system’s frequency

response solutions. The first technique involves introducing small perturbations into

the system dynamics, while the second technique addresses the algebraic bifurcation

equation.

Use of ai The author has utilized generative ai sparingly as a tool for writing this report, only to

find synonyms or reformulate some of his own paragraphs. No ai was employed in the

development of the computer code.
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