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Course Specification
1. Basic Information
	MDP411
	Introduction to Finite Elements
	3 CH

	Prerequisites
	Differential Equations and Numerical Analysis or Engineering Mathematics, Machine Construction

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	2
	0

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Overview and Introduction to Variational Methods, Bar Problem, Truss problem, Two-dimensional plate problem: Plane stress, Plane strain, Numerical integration, Beam bending problem, MATLAB programming of all problems, FE Applications Using Software Packages, Eigenvalue Problems (Structural Dynamics/Buckling of Beams)

	Used in Program / Level

	Program Name or requirement
	Study Level

	Program #1: Design and Production Engineering Program
	4

	Program #2: Mechanical Power Engineering Program
	4

	Program #4: Mechatronics Engineering Program
	4

	Program #12: Materials Engineering Program
	3

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	50%
	20%
	0%
	30%

	Exam Duration [Hours]
	1
	
	2

	Equivalent to other course in another university

	University
	

	Course code and title
	


2. Course Aims
The aim of this course is to provide students with the theoretical and practical knowledge needed to conduct a Finite Element analysis for mechanical systems and structures in specific. At the end of the course, students should be able to apply this knowledge to develop Finite Element models and use them to predict the deformations and stresses of mechanical structures under static and dynamic loading conditions.


3. Program Competencies Served by Course.
A3. Apply engineering design processes to produce cost-effective solutions that meet specified needs with consideration for global, cultural, social, economic, environmental, ethical and other aspects as appropriate to the discipline and within the principles and contexts of sustainable design and development. 
B1m. Model, analyse and design physical systems applicable to the specific discipline by applying the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical Design and Analysis, Dynamics and Vibrations. 
C5a. Demonstrate additional abilities to model, analyse, and design mechanical components and systems using the most up-to-date tools of integrated systems. 
4. Learning Outcomes - LOs
	Cognitive Domain

	1
	Use appropriate types of Finite Elements for specific problems in Mechanical Design.

	2
	Analyze components and structures using Finite Elements Analysis.

	Psychomotor Domain

	3
	Develop codes and simulation models for problems in mechanical design. 

	Affective Domain

	4
	Realize the role of mechanical engineer in applications and beware of the limitations of analytical methods. 



5. Course LOs Mapping with Level of Competencies
	LOs
	Level of Competences

	
	
	
	A3
	B1m
	C5a

	Cognitive Domain

	[bookmark: _gjdgxs]1
	
	
	✔
	✔
	

	2
	
	
	✔
	✔
	✔

	Psychomotor Domain

	3
	
	
	✔
	✔
	

	Affective Domain

	4
	✔
	
	✔
	✔
	✔


6. Assessment and Feedback Strategy
· Assignments	20%
· Quizzes		30%
· Midterm	20%
· Final		30%


7. Teaching and Learning Methods
· Lectures 
· Tutorials
8. List of References
· Lecture notes, 2021.
· Elsabbagh Adel, Introduction to Finite Element Modeling for Engineers, Registration Number 2016/16360, Egyptian National Library and Archives, 2016.
· Reddy J, An introduction to the finite element method. 2nd ed. McGraw-Hill, New York, 1993.
· Zienkiewicz O, Taylor R, The finite element method: Basics 4th ed. Butterworth-Heinemann, Oxford Auckland Boston Johannesburg Melbourne New Delhi, 2000.
· Zienkiewicz O, Taylor R, The finite element method: solid mechanics 4th ed. Butterworth-Heinemann, Oxford Auckland Boston Johannesburg Melbourne New Delhi, 2000.

9. Study Plan
	No.
	Course Content
	Lecture
Hours
	Tutorial
Hours

	1
	Introduction to Finite Element Modeling
	2
	2

	2
	Overview and Introduction to Variational Methods
	4
	4

	3
	FE modeling of Bar Problem
	2
	2

	4
	FE modeling of trusses
	2
	2

	5
	Two dimensional plane stress plate problem
	6
	6

	6
	Numerical Integration
	2
	2

	7
	Beams and Plates Bending Problems
	2
	2

	8
	MATLAB programming of all problems
	4
	4

	9
	FE Applications Using Software Packages
	4
	4

	10
	Eigenvalue problems (dynamics/buckling)
	2
	2

	Total Number of Hours
	30
	30


10. Course Content / LOs Matrix
	No
	Course Content
	1
	2
	3
	4

	1
	Introduction to Finite Element Modeling
	
	
	
	✔

	2
	Overview and Introduction to Variational Methods
	
	
	
	✔

	3
	FE modeling of Bar Problem
	✔
	✔
	
	

	4
	FE modeling of trusses
	✔
	✔
	
	

	5
	Two dimensional plane stress plate problem
	✔
	✔
	
	

	6
	Numerical Integration
	✔
	✔
	
	

	7
	Beams and Plates Bending Problems
	✔
	✔
	
	

	8
	MATLAB programming of all problems
	
	✔
	✔
	

	9
	FE Applications Using Software Packages
	
	✔
	✔
	✔

	10
	Eigenvalue problems (dynamics/buckling)
	✔
	✔
	
	



11. Assessment and Feedback Strategies / LOs Matrix
	Assessment
	1
	2
	3
	4

	Assignments 
	✔
	✔
	✔
	✔

	Quizzes
	✔
	✔
	
	✔

	Mid-Term Exam
	✔
	✔
	
	✔

	Final Exam
	✔
	✔
	✔
	✔



12. Teaching & Learning Methods / LOs Matrix
	Learning Method
	1
	2
	3
	4

	Lectures
	✔
	✔
	✔
	✔

	Tutorials
	✔
	✔
	✔
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