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Course Introduction

Advanced vibrations analysis and control are critical to the design, maintenance, and performance
of mechanical systems. Vibrations can lead to excessive wear, fatigue, and even failure in
machines, which is why understanding vibration behavior and controlling it is vital for engineers.
Advanced vibration analysis helps engineers diagnose problems early, optimize system
performance, and extend the lifespan of equipment. In industries such as aerospace, automotive,
and energy, controlling vibrations is crucial to ensuring safety, reliability, and operational efficiency.
This course provides the skills needed to analyze, model, and control complex vibration systems in

advanced mechanical applications.

This program will cover advanced techniques in vibration analysis, including modal analysis,
resonance, and damping. Participants will learn about state-of-the-art tools and methods for
detecting and controlling vibrations in mechanical systems. The course will explore various types of

vibration excitations and their impact on system performance.

Target Audience

This course is designed for mechanical engineers and professionals involved in vibration analysis,

system design, and control in industrial settings

Learning Objectives

* Master advanced vibration analysis techniques and understand their applications in
mechanical systems.

* Learn how to conduct modal analysis and interpret vibration modes and frequencies

» Gain knowledge in advanced vibration measurement methods and signal processing

techniques.



» Understand and apply both passive and active vibration control methods for various
mechanical systems.
* Develop the skills to analyze and control vibrations in complex systems to improve

performance and reliability.

Course Outline

« 01 DAY ONE

Fundamentals of Advanced Vibration Analysis

o Review of basic vibration principles and terminology

o Types of mechanical vibrations (free, forced, transient)

o Single-degree-of-freedom (DOF) vs multi-degree-of-freedom systems
o Natural frequency and resonance phenomena

o Damping in mechanical systems: types and effects

o Vibration measurement techniques (accelerometers, displacement sensors)

Introduction to Fourier analysis for vibration signals

* 02 DAY TWO

Modal Analysis and Vibration Mode Shapes

o What is modal analysis?

o Conducting modal analysis: theory and methods

o |[dentifying vibration modes and mode shapes

o Frequency response functions (FRF) and their significance

o Experimental modal analysis (EMA) and operational modal analysis (OMA)

o Techniques for extracting modal parameters (frequency, damping, mode shapes)
* 03 DAY THREE

Advanced Vibration Measurement and Signal Processing

o Vibration data acquisition systems and sensors

o Signal conditioning and filtering for vibration analysis
o Fast Fourier Transform (FFT) and its applications

o Time-domain vs frequency-domain analysis

o Spectral analysis and interpretation of vibration data



o Data visualization techniques for vibration analysis
* 04 DAY FOUR

Vibration Control Techniques: Active and Passive Methods

o Introduction to vibration control and its importance
o Passive vibration control: dampers, isolators, and absorbers
o Active vibration control: principles and applications
o Piezoelectric and electrodynamic actuators in vibration control
o Feedback control systems for vibration suppression
o Semi-active control systems (magnetorheological dampers)
* 05 DAY FIVE

Vibration Analysis and Control in Complex Systems

o Vibration analysis in rotating machinery and structures

o |dentifying and mitigating resonance in complex systems

o Multi-body dynamics and coupled vibrations in mechanical systems
o Vibration isolation for sensitive equipment

o Control of vibration-induced fatigue and wear

o Integration of vibration control into system design

Confirmed Sessions

FROM TO DURATION FEES LOCATION

April 21, 2025 April 25, 2025 5 days 4250.00 $ UAE - Dubai
Aug. 25, 2025 Aug. 29, 2025 5 days 4950.00 $ Azerbaijan - Baku
Dec. 22, 2025 Dec. 26, 2025 5 days 4250.00 $ UAE - Dubai
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