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Abstract:

This research project aims to investigate and implement techniques for bearing fault diagnosis
based on experimentally acquired vibration signals. The study will focus on the collection,
analysis, and interpretation of vibration data from rotating machinery under various
operating conditions. The main objective is to identify characteristic signal patterns
associated with different bearing defects and to evaluate the effectiveness of signal
processing and feature extraction methods such as Fast Fourier Transform (FFT), Wavelet
Transform, and Envelope Analysis. Experimental measurements will be performed using
accelerometers mounted on test bearings, and the obtained data will be analyzed using
MATLAB tools. The project will provide hands-on experience in experimental vibration
analysis, signal processing, and fault classification. Expected outcomes include the
identification of optimal diagnostic parameters and the establishment of a preliminary
framework for automated bearing fault detection. This short-term research is particularly
suited for students interested in condition monitoring, mechanical systems diagnostics, and
data-driven reliability engineering.

Main Tasks to Carry Out:

e Literature Review:
Conduct a brief review of existing methods and recent advances in bearing fault
diagnosis based on vibration analysis, emphasizing both time-domain and
frequency-domain techniques.

e Experimental Setup Preparation:
Configure the test rig for vibration data acquisition, including the installation of
accelerometers, data acquisition systems, and the selection of suitable bearing
samples with controlled defects.

e Data Acquisition:
Perform experimental measurements under different operational conditions (e.g.,
varying load and rotational speed) to obtain representative vibration signals from
healthy and faulty bearings.

e Signal Processing and Feature Extraction:
Apply analytical techniques such as Fast Fourier Transform (FFT), Wavelet
Transform, and Envelope Analysis to extract relevant features that characterize
different fault types.

e Fault Identification and Classification:
Analyze extracted features to identify fault signatures and evaluate diagnostic
indicators. Implement simple classification methods to distinguish between normal
and defective bearing conditions.
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Results Interpretation and Discussion:

Compare experimental findings with existing literature, assess the effectiveness of
the chosen analysis methods, and identify potential improvements or future
research directions.

Documentation and Reporting:

Summarize the procedures, results, and conclusions in a structured technical report
and prepare a brief presentation outlining the main outcomes of the two-week
research project.
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