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Course Description and Outline 

Syllabus of Mechanical Vibrations Course 
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Course Prerequisites and Objectives 

Syllabus of Mechanical Vibrations Course 

4 

Mechanical Vibrations – 3rd year 



Text Books and References 
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Course Outcomes 
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Students’ Evaluation and Exam Method 
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Contact  

Syllabus of Mechanical Vibrations Course 
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Professor:   Facebook: DrEmad Elasid 

Website: http://www.fayoum.edu.eg/emad 
 

Email: emadsaad@fayoum.edu.eg 

Office Hours: Tuesday:     10:00 - 15:30 

Wednesday: 09:00 - 15:30 

or by Appointment 

http://www.fayoum.edu.eg/emad
mailto:emads03@fayoum.edu.eg


What is the Vibration? 

Importance of the Study of Vibration 
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A vibration is the 
oscillating motion 

of a body or 
system of 

connected bodies 
displaced from a 

position of 
equilibrium. 

Mechanical Vibrations – 3rd year 



Vibration in our Daily lives 
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Human body resonance frequencies 
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Engineering Applications of Vibration 

Importance of the Study of Vibration 
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1. Machine design, 

2. Foundations,  

3. Structures,  

4. Engines,  

5. Turbines,  

6. Control systems. 
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Undesirable  Effects of Vibration 

Importance of the Study of Vibration 
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1. Excessive noise, 

2. Material fatigue of structure or machine component 

3. Rapid wear of machine parts 

4. High power consumption  

5. Low products quality,  

6. Over control scheme. 

Tacoma Narrows Bridge Collapse; The 
first Tacoma Narrows Bridge was built 
between November 23, 1938, and July 
1, 1940, at a cost of approximately 
$6,400,000. 



Desirable  Effects of Vibration 

Importance of the Study of Vibration 
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2. Pile driving 

3. Simulation of geological 

activities; earthquakes  

4. Vibratory finishing processes,  

1. Vibratory equipment; vibratory conveyors, 

hoppers, sieves, compactors, washing 

machines, electric toothbrushes, drills, 

clocks, alerts, and electric massaging units. 



Desirable  Effects of Vibration 

Importance of the Study of Vibration 
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4. Electronic circuits to filter out 

the unwanted frequencies 

5. Improve the efficiency of 

certain machining, casting, 

forging, and welding processes. 

6. Improve the efficiency of 

certain thermal processes. 

7. Vibratory testing of materials 

and machines,   

8. Conduct studies in the design of 

nuclear reactors. 



Desirable  Effects of Vibration 

Importance of the Study of Vibration 
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Vibration Categories According to Main Parameters  

Classification of Vibration 
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1. Free and forced 

2. Damped and undamped 

3. Linear and nonlinear 

4. Deterministic and random 

5. Steady state and transient 
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Free and Forced Vibration 

Classification of Vibration 
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Free Vibration; Response 
to Initial Excitations 



Free and Forced Vibration 

Classification of Vibration 
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Forced Vibration; 
Response to 

Harmonic and 
Periodic  

Excitations 



Linear and nonlinear Vibration 

Classification of Vibration 
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Nonlinear and linear springs 
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Steady State and Transient Vibration 

Classification of Vibration 
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A deterministic (periodic) 
excitation 

Forced vibration  

is  

steady-state 

Free vibration  

is  

Transient 
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Deterministic and Random Vibration 

Classification of Vibration 
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A deterministic (periodic) 
excitation 

A random excitation 
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Degree of Freedom 

Degree of Freedom of  Vibration system 
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The minimum number of independent coordinates required to 

determine completely the position of all parts of a system at any 

instant of time defines the degree of freedom of the system. 
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Degree of Freedom 

Degree of Freedom of  Vibration system 
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SDOF System x and q are 
not independent 

 
θ 

q 

 
θ 

β 

 
θ 
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TDOF System q and θ are 
independent 

TDOF System β and θ are 
independent 
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Degree of Freedom of  Vibration system 

24 

Human hand has 27 DOF  Ship has 6 DOF 

Degree of Freedom 
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Degree of Freedom of  Vibration system 
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Two degree of freedom 

Degree of Freedom 

One degree of freedom 
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