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Course Specification
1. Basic Information
	MDP454
	Corrosion
	3 CH 

	[bookmark: _Hlk83104319]Prerequisites
	MDP 151: Structure and properties of materials.
PHM 241: Electrochemistry

	Number of weekly Contact Hours 

	Lecture
	Tutorial
	Laboratory

	3
	0
	1

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Introduction (thermodynamic and kinetics of corrosion), corrosion types, atmospheric corrosion, principles of corrosion by soil, corrosion by water and steam, localized corrosion, stress corrosion, metallurgical factors affecting corrosion, corrosion at high temperatures, alloy behavior at high temperature, corrosion testing, materials for corrosive environments, coating, fundamental of inhibitors, cathodic protection, analysis of corrosion failure.

	Used in Program / Level

	Program Name or requirement
	Study Level

	Design and Production Engineering Program.
	4

	Materials Engineering Program
	

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	25%
	25%
	10%
	40%

	Exam Duration [Hours]
	3
	
	

	Equivalent to other course in another university

	University
	N/A 

	Course code and title
	N/A


2. Course Aims
Students successfully completing MDP 454 will gain the following:
· Understanding the electrochemical nature of corrosion 
· Identifying the different corrosion mechanisms in wet and dry atmospheres.
· Determine the different factors affecting corrosion of metals and alloys.
· Distinguish between the different types of corrosion.
· High temperature oxidation of metals and alloys.
· The different methods used for material protection against corrosion.
· The ability to investigate and analyze the corrosion failures. 






3. Program Competencies Served by Course
	
	


	C. Design and Production Engineering Competences
	

	C5d. Materials engineering Demonstrate additional abilities to select, prepare, analyze, treat, and test materials for specific applications.


4. Learning Outcomes (LOs)
	Cognitive Domain (Knowledge)

	1
	Identify the nature and mechanisms of corrosion.

	2
	Explain why metals exhibit corrosion.

	3
	Distinguish between wet corrosion and high temperature oxidation.

	Psychomotor Domain (Skills)

	4
	Proceeds corrosion rate measurements.  

	5
	Set protection systems.

	Affective Domain (Attitudes)

	6
	Participates in failure case studies.  


5. Course LOs Mapping with Level of Competencies
	[bookmark: _Hlk96557876]LOs
	Level of Competences

	
	C5d

	Cognitive Domain
	

	1
	●

	2
	●

	3
	●

	Psychomotor Domain
	

	4
	●

	5
	●

	Affective Domain
	

	6
	●




6. Assessment and Feedback Strategy
	Summative Assessment Methods
	Formative Assessment Methods

	· Assignments (Solving problems/Case studies/In class discussion/ Related-To-Self Reading)
· Lab Activities 
· Quizzes - Online + Written
· Oral/Practical exam
· Written exams (midterm & final term) 
	· In class discussion




7. Teaching and Learning Methods 
· Interactive Lectures; [Microsoft Teams platform]
· Tutorials; [ Mix of Microsoft Teams platform & on campus]
· Practical lab activities; [on campus]

8. List of References
a. 
a. Course notes
· Developed by course instructors uploaded to LMS and Microsoft Teams
b. Essential books (textbooks)
· Mars G. Fontana, Corrosion Engineering, 3rd ed., McGraw-Hill, ISBN 978-0070214637, 1985. 
· Pedeferri Pietro, Corrosion Science and Engineering, Springer Nature Switzerland AG, ISBN 978-3-319-97625-9, 2018. (https://link.springer.com/book/10.1007/978-3-319-97625-9 )
c. Web sites
· https://www.corrosion-doctors.org/
· https://www.nace.org/home
· https://www.journals.elsevier.com/corrosion-science
 
9. Study Plan
	Week
	Course Content
	Lecture
Hours
	Tut. /lab
Hours

	1&2
	Introduction: importance of studying corrosion, corrosion thermodynamic, corrosion kinetics.
	6
	2

	3 
	Corrosion cells
	3
	1

	4&5
	Corrosion types: general atmospheric corrosion, corrosion by soil, corrosion by water and steam, localized corrosion, stress corrosion,
	6
	2

	6&7
	Factors affecting corrosion: metallurgical related factors, environmental related factors. 
	6
	2

	8
	Mid Term
	3
	-

	9
	High temperature oxidation.
	3
	1

	10
	Alloy behavior at high temperature.
	3
	1

	11
	Corrosion testing, monitoring and corrosion rate measurement.
	3
	1

	12
	Corrosion protection: design aspects, environmental control, material selection for corrosive environments.
	3
	1

	13
	Corrosion protection: fundamental of inhibitors
	3
	1

	14
	Cathodic and anodic protection
	3
	1

	15
	Analysis of corrosion failure.
	3
	2

	Total Number of Hours
	45
	15




Tutorial/lab Activates (assignments, reports, and discussions)
	Week
	Title 
	Tut. /lab  Hours

	1
	 Corrosion thermodynamics 
	1

	2
	Cell potential calculation

	2

	3
	 Corrosion rate measurement technology
	1

	4
	Corrosion rate calculation and corrosion kinetics
	2

	5
	Corrosion Polarization  
	3

	6
	Corrosion testing 
	2

	7
	 Corrosion monitoring systems
	1

	8
	 Corrosion failure analysis
	1

	9
	  Student activity: corrosion case study (in the surrounding environment)
	2

	Total
	15


10. Course Content / LOs Matrix
	Topic
	Course Content
	1
	2
	3
	4
	5
	6

	1
	Introduction: importance of studying corrosion, corrosion thermodynamic, corrosion kinetics.
	●
	●
	●
	
	
	

	2
	Corrosion cells
	●
	
	
	
	
	

	3
	Corrosion types: general atmospheric corrosion, corrosion by soil, corrosion by water and steam, localized corrosion, stress corrosion,
	●
	
	●
	
	
	

	4
	Factors affecting corrosion: metallurgical related factors, environmental related factors. 
	●
	●
	
	
	
	

	5
	High temperature oxidation.
	●
	
	●
	
	
	

	6
	Alloy behavior at high temperature.
	
	●
	
	
	
	

	7
	Corrosion testing, monitoring and corrosion rate measurement.
	●
	
	●
	●
	
	

	8
	Corrosion protection: design aspects, environmental control, material selection for corrosive environments
	
	
	
	
	●
	

	9
	Corrosion protection: fundamental of inhibitors
	
	
	
	
	●
	

	10
	Cathodic and anodic protection
	
	
	
	
	●
	

	11
	Analysis of corrosion failure.
	●
	●
	●
	●
	
	●


11. Assessment & Feedback Strategies / LOs Matrix
	Assessment Methods
	1
	2
	3
	4
	5
	6

	Assignments (Solving problems/case study/In class …...
	●
	●
	●
	●
	●
	

	Student Activities (Report and Case study)
	●
	●
	●
	●
	●
	●

	Quizzes (2-4)
	●
	●
	●
	
	
	

	Oral-Practical Exam
	●
	●
	●
	●
	●
	●

	Written exams (Mid-Term & Final)
	●
	●
	●
	
	
	


12. Teaching & Learning Methods / LOs Matrix
	Learning Methods
	1
	2
	3
	4
	5
	6

	Lectures
	●
	●
	●
	
	●
	

	Tutorial
	●
	●
	●
	●
	
	

	Lab 
	
	
	
	●
	●
	●

	Presentation/case study & In class discussion
	
	
	●
	
	
	●

	Student self-assessment case study
	
	
	
	
	
	●
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