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	Semester
	Couse Code
	Course Name
	L+P
	Credit
	ECTS

	5
	
	Material Characterization I
	3+2
	4
	5



	Language of Instruction:
	Turkish

	Couse Level:
	Faculty

	Work Placement(s):
	No

	Department / Program:
	Department of Metallurgical and Materials Engineering

	Course Type:
	Compulsory 

	Goals:
	The aim of the course is to teach students basic concepts of the X rays and crystallography as well as phase analyses and chemical analyses by means of XRD and XRF methods respectively, To introduce specimen preparation techniques for optical microscopy, To explain the principles and use of thermal analysis techniques.

	Course Content:
	This course can enhance student’s knowledge on crystallography, X ray’s concepts and properties, sample preparations, structural and phases analysis, elemental analysis, polymorphism and allotropy, Optical microscope, Micro examination, Thermal analysis.

	Prerequisites:
	

	Course Coordinator:
	

	Instructors:
	Prof. Dr. İskender IŞIK

	Assistants:
	



	Recommended Sources

	[1] Işık, İ.; X-Işınları Ders Notları, Dumlupınar Üniversitesi, 72s.,

	[2] Cullity, B. D., "Elements of X-Ray Diffraction", Third Edition, Addison Wesley Publishing Company, Inc., Reading, 2004. Call Number: QC 481 C96 1978. ISBN: 0-201-01174-3,

	[3] Cullity, B. D.; X-Işınları Difraksiyonu (Çev: A. Sümer) İTÜ Kütüphanesi,

	[4] Smith, F. W.; 1990, Principles of Materials Sciences and Enginnering (2nm ed.), McGraw- Hill International Editions, 864s.,

	[5] Ay, N., Erkmen, E., Mandal, H., Karasu, B., Kara, F.; 1996, XRD ve XRF Teori Uygulama Seminer Notları: Anadolu Üniversitesi, 75s.,

	[6] İnternette konu ile ilgili siteler.



	Course Category

	Mathematics and Basic Sciences:
	
	Education:
	

	Engineering:
	
	Science:
	

	Engineering Design:
	
	Health:
	

	Social Sciences:
	
	Field:
	



	Course Content

	Week
	Topics
	Preliminary
	Materials

	1
	The history of X Rays
	
	

	2
	Introduction to X Rays
	
	

	3
	The properties of X rays
	
	

	4
	Crystalline structures and Crystal geometry
	
	

	5
	Crystalline structures and applications of crystal geometry
	
	

	6
	Analysis and applications of crystalline structures
	
	

	7
	 Directions of X rays diffraction and its applications
	
	

	8
	Intensities of X rays diffraction and its applications
	
	

	9
	X rays flouresans
	
	

	10
	Phases analysis
	
	

	11
	Optical microscope
	
	

	12
	Microstructural investigations by optical microscope
	
	

	13
	Introduction to thermal analysis 
	
	

	14
	Thermal analysis techniques (DTA, TG, Dilatometer etc.)
	
	



	Course Learning Outcomes

	No
	Learning Outcomes

	C01
	To grasp the crystal systems and Bravais lattice.

	C02
	X-ray interaction with matter and their use to know

	C03
	To do phase analysis with XRD.

	C04
	To do crystal structure analysis with XRD.

	C05
	Qualitative and quantitative analysis to learn.










	Program Learning Outcomes

	No
	Learning Outcomes

	P01
	Engineering graduates with sufficient theoretical and practical background for a successful profession and with application skills of fundamental scientific knowledge in the engineering practiced

	P02
	Engineering graduates with skills and professional background in describing, formulating, modeling and analyzing the
engineering problem, with a consideration for appropriate analytical solutions in all necessary situations

	P03
	Engineering graduates with the necessary technical, academic and practical knowledge and application confidence in the design and assessment of machines or mechanical systems or industrial processes with considerations of productivity, feasibility.

	P04
	Engineering graduates with the practice of selecting and using appropriate technical and engineering tools in engineering
problems, and ability of effective usage of information science technologies

	P05
	Ability of designing and conducting experiments, conduction data acquisition and analysis and making conclusions

	P06
	Ability of identifying the potential resources for information or knowledge regarding a given engineering issue

	P07
	The abilities and performance to participate multi-disciplinary groups together with the effective oral and official communication skills and personal confidence

	P08
	Ability for effective oral and official communication skills in Turkish Language and, at minimum, one foreign language

	P09
	Engineering graduates with motivation to life-long learning and having known significance of continuous education beyond
undergraduate studies for science and technology

	P10
	Engineering graduates with well-structured responsibilities in profession and ethics

	P11
	Engineering graduates who are aware of the importance of safety and healthiness in the project management, workshop
environment as well as related legal issues

	P12
	Consciousness for the results and effects of engineering solutions on the society and universe, awareness for the developmental considerations with contemporary problems of humanity

	P13
	Having enough level of general culture (Mother language, foreign languages, history etc)




	Assessments
	
	ECTS Allocated Based on Student Workload

	In-Term Studies
	Quantity
	Percentage
	
	Activities
	Quantity
	Duration
	Total Work Load

	Mid-terms
	1
	%40
	
	Course Duration
	16
	3
	48

	Quizzes
	0
	%0
	
	Hours for off-the-c.r.stud
	16
	3
	48

	Assignment
	0
	%0
	
	Assignments
	15
	2
	30

	Attendance
	0
	%0
	
	Presentation
	0
	0
	0

	Practice
	0
	%0
	
	Mid-terms
	1
	20
	20

	Project
	0
	%0
	
	Practice
	0
	0
	0

	Final examination
	1
	%60
	
	Laboratory
	0
	0
	0

	Total
	
	%100
	
	Project
	0
	0
	0

	
	
	
	
	Final examination
	1
	30
	30

	
	
	
	
	Total Work Load
	
	
	176

	
	
	
	
	ECTS Credit of the Course
	
	
	5




	Course Contribution to Program

	Contribution: 1: Very Slight 2: Slight 3: Moderate 4: Significant 5: Very Significant

	All
	P01
	P02
	P03
	P04
	P05
	P06
	P07
	P08
	P09
	P10
	P11
	P12
	P13

	C01
	2
	5
	4
	2
	3
	2
	2
	5
	1
	4
	4
	5
	4

	C02
	
	
	
	
	
	
	
	
	
	
	
	
	

	C03
	
	
	
	
	
	
	
	
	
	
	
	
	

	C04
	
	
	
	
	
	
	
	
	
	
	
	
	

	C05
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