	ABDULLAH GÜL UNIVERSITY
FACULTY OF ENGINEERING
CIVIL ENGINEERING UNDERGRADUATE PROGRAM
COURSE DESCRIPTION AND SYLLABUS

	Course Title
	Code
	Semester
	T+L Hours
	Credit
	ECTS
	

	MATERIALS SCIENCE
	CE 241
	3 / FALL
	2 + 1
	3
	5
	


	Prerequisite Courses
	


	Type
	Compulsory

	Language
	English

	Coordinator
	Assoc. Prof. Burak Uzal

	Instructor
	Assoc. Prof. Burak Uzal, Assist.Prof.Dr. Yusuf Çağatay Erşan

	Adjunt
	none

	Aim
	Learning the fundamental principles of materials science for understanding the properties and behavior of engineering materials, which is crucial for achievement of the structural safety, serviceability and the economics of the engineering projects.

	Learning Outcomes
	· To have knowledge for understanding the relation between the structure and the engineering properties of materials
· To have knowledge on physical, mechanical and rheological behavior of engineering materials

· To have ability to determine the basic mechanical properties of materials experimentally

· To have ability to apply knowledge of mathematics and science on identifying and analyzing the engineering materials

· To have an insight on the significance of materials science and technology on sustainable development of engineering areas  

	Course Content
	· The structure of matter; 

· Interatomic bonding, 

· Structural imperfections, 

· Concepts of force, stress, deformation and strain; 

· Elasticity
· Elastic and plastic behavior; 

· Viscosity; 

· Rheological models. 

· Creep, relaxation, brittleness, ductility, hardness, fatigue, toughness, resilience, and damping characteristics of materials.


	WEEKLY TOPICS AND PRELIMINARY STUDY

	Week
	Topic
	Preliminary Study

	1
	Introduction
	The relevant chapter from the textbook

	2
	Interatomic Bonding and Bonding Energy
	The relevant chapter from the textbook

	3
	Structure of Materials
	The relevant chapter from the textbook

	4
	Structure of Materials
	The relevant chapter from the textbook

	5
	Structural Imperfections
	The relevant chapter from the textbook

	6
	Concepts of Force and Stress
	The relevant chapter from the textbook

	7
	Concepts of Deformation and Strain
	The relevant chapter from the textbook

	8
	Mechanical Properties of Materials / Elasticity, Plasticity and Viscosity
	The relevant chapter from the textbook

	9
	Mechanical Properties of Materials / Elastic Constants
	The relevant chapter from the textbook

	10
	Mechanical Properties of Materials /Viscoelasticity
	The relevant chapter from the textbook

	11
	Mechanical Properties of Materials /Plasticity
	The relevant chapter from the textbook

	12
	Rheological Models for Viscoelastic Behavior
	The relevant chapter from the textbook

	13
	Some Important Behavioral Properties of Materials
Creep, Fatigue, Hardness
	The relevant chapter from the textbook

	14
	Some Important Behavioral Properties of Materials

 Creep, Fatigue, Hardness
	The relevant chapter from the textbook


	SOURCES

	Lecture Notes
	Lecture slides

	Other Sources
	Course Textbook: Introduction to Materials Science for Civil Engineers

Erdoğan, T.Y., Tokyay, M., Yaman, İ. Ö. Erdoğan, S.T, METU Press, Ankara, 2010
Additional Material:
Material Science and Engineering / 9th Edition 
By: William D. Callister, David G. Rethwisch, Wiley, 2014

(AGU Library Call Number: TA 403.C37)


	COURSE MATERIALS SHARING

	Documents
	 Lecture notes, slides 

	Homeworks
	 Students will be given four homework in the semester 

	Exams
	 2 Midterm and 1 Final Exam


	EVALUATION SYSTEM

	SEMESTER STUDY
	NUMBER
	CONTRIBUTION

	Midterm
	2
	40

	Homework
	4
	10

	Lab Repots
	3
	20

	SUB-TOTAL
	
	70

	Contribution of Semester Study
	
	70

	Contribution of Final Exam 
	1
	30

	TOTAL
	 
	100


	Course Category 

	Sciences and Mathematics
	50%

	Engineering 
	50%

	Social Sciences
	0%


	RELATIONSHIPS BETWEEN LEARNING OUTCOMES AND PROGRAM QUALIFICATIONS

	No
	Program Qualifications
	Contribution Level

	
	
	1
	2
	3
	4
	5
	

	1
	An ability to apply knowledge of mathematics and science on engineering problems.
	
	
	
	
	x
	

	2
	An ability to conduct civil engineering experiments and analyze and interpret the resulting data.
	
	
	
	
	x
	

	3
	An ability to design a system, component, or process in civil engineering context.
	
	
	
	x
	
	

	4
	An ability to recognize, formulate and solve complex engineering problems.
	
	 
	
	x
	
	

	5
	An ability to communicate efficiently.
	
	
	
	
	x
	

	6
	Ability to explain basic concepts in management, business, public policy, and leadership.
	x
	
	
	
	
	

	7
	An ability to act individually and to function in multi-national and multi-disciplinary teams.
	
	
	
	
	x
	

	8
	Knowledge on global and contemporary issues.
	
	
	
	
	x
	

	9
	An insight of ethical and professional responsibility.
	
	
	x
	
	
	

	10
	An ability to take part in life-long learning.
	
	x
	
	
	  
	


*Increasing from 1 to 5. 

	ECTS / WORK LOAD TABLE

	Activities
	Number
	Duration
(Hours)
	Total Work
Load

	Course Length (includes exam weeks: 16x total course hours)
	14
	3
	42

	Out-of-class Study Time (Pre-study, practice)
	14
	3
	42

	Lab Reports
	3
	3
	9

	Homework
	4
	3
	12

	Midterm
	2
	15
	30

	Final Exam
	1
	20
	20

	Total Work Load
	
	
	155

	Total Work Load / 30
	
	
	155/30

	Course ECTS Credit
	
	
	5


