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Language of Instruction:

Turkish

Course Level:

Faculty

Work Placement(s):

No

Department / Program:

Metallurgy and Materials Engineering

Course Type:

Zorunlu

Goals:

To acquire knowledge regarding to Nanotechnology required atomic and molecular level control of materials production and understand the influence between nanoscale and production process.
Teaching Methods and Techniques:

This course includes the synthesis, processing, characterization and application of nanomaterials

Prerequisites:

Course Coordinator:

Prof. Dr. Hasan GÖÇMEZ

Instructors:

Assistants:

Recommended Sources

	Textbook
	:
	[1] John Mongillo, Nanotechnology 101, Greenwood Press, 2007
	
	
	

	Resources
	:
	[2] H. S. Nalwa, Encyclopedia of Nanoscience and Nanotechnology, American Scientific Publishers, 2004
	

	Documents
	:
	[3] Materials A.I. Gusev, A.A. Rempel, Nanocrystalline, Cambridge International Science Publishing, 2005
	

	Assignments
	:
	[4] Y. Gogotsi, Nanomaterials Handbook, CRC Press, 2006
	
	
	

	Exams
	:
	[5] A.S. Edelstein and R.C. Cammarata, Nanomaterials: Synthesis, Properties and Applications, ed. IoP (UK), 1996

	
	
	
	[6] Douglas A. Skoog, F. James Holler, Principles of Instrumental Analysis, Brooks Cole, 2006
	

	
	
	
	
	
	
	

	Course Category
	
	
	
	
	
	

	Mathmatics and Basic Sciences :
	
	Education
	
	:
	

	Engineering
	:
	80
	Science
	
	:  20
	

	Engineering Design
	:
	
	Health
	
	:
	

	Social Sciences
	:
	
	Field
	
	:
	

	
	
	
	
	
	
	

	Course Content
	
	
	
	
	
	

	Week
	Topics
	
	
	
	Study Materials
	Materials

	1
	The definition of nanoscale and nanotechnology, historical background, the application area of nanotechnology from sporti[1] Page 1-50
	

	2
	The synthesis of nanomaterials from bottom-up approach; sol-gel, hydrothermal, precipitation, combustion and spray pyrol [2]
	Page 333-376
	

	3
	The synthesis of nanomaterials from Top-down approach; mechanical/mechanochemical milling
	[2]
	Page 91-129
	

	4
	Laser and supercritical fluids in nanomaterials
	
	[1]
	Page 727-743
	

	5
	The synthesis, properties and application of nanotubes
	
	[1]
	Page 79-100
	

	6
	Nanomaterials process
	
	
	
	[3]
	Page 89-124
	

	7
	The sintering of nanomaterials: conventional sintering, two-step sintering, spark-plasma sintering
	[4]
	Page 311–320
	

	8
	Mechanical properties of nanostructured materials (low temperature)
	
	[5]
	Page 323–332
	

	9
	Midterm Exam
	
	
	
	
	
	

	10
	Mechanical properties of nanostructured materials (high temperature)
	
	[5]
	Page 333–343
	

	11
	The grain size effect on thermal, optical and magnetic properties
	
	[3]
	Page 284-330
	

	12
	Characterization of nanomaterials-I: Scanning Tunneling Microscopy (STM)
	
	[6]
	Page 550-558
	

	13
	Characterization of nanomaterials II: Atomic Force Microscopy (AFM)
	
	[6]
	Page 558-562
	

	14
	Future trends in nanotechnology
	
	
	
	[1]
	Page 7-10
	

	
	
	
	
	
	
	

	Course Learning Outcomes
	
	
	
	
	
	

	No
	Learning Outcomes
	
	
	
	
	
	

	C01
	understand application area of nanotechnology
	
	
	
	

	C02
	get scientific background about the classification of nanomaterials synthesis methods
	and its application
	
	
	

	C03
	understand mechanochemical powder synthesis
	
	
	
	

	C04
	Have a knowledge on the synthesis, processing and application of carbon nanotube
	
	
	
	

	C05
	Be aware of benefits of nanoscale on sintering and keep nanostructure by using different sintering techniques
	
	
	

	C06
	Explain the grain size effects on mechanical, thermal, optical and electrical properties
	
	
	
	

	C07
	Acquire enough knowledge
	atomic and molecular level control of materials process steps
	
	
	

	C08
	Be acquainted with instrumental analysis techniques for  the characterization of nanomaterials and interpret instrumental data
	

	C09
	Have a sufficient background to follow up the progress on wide application of nanotechnology field
	
	
	

	C10
	Understand the application field of nanotechnology
	
	
	
	

	
	
	
	
	
	
	

	Program Learning Outcomes
	
	
	
	
	
	

	No
	Learning Outcome
	
	
	
	
	
	

	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

	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 pro

	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

	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
	
	
	

	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

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

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

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

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

	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

	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

	P09
	Engineering graduates with motivation to life-long learning and having known significance of continuous education beyond undergraduate studies for science and technology
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	ECTS Allocated Based on Student Workload
	
	

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

	Mid-terms
	1
	%20
	
	Course Duration
	16
	3
	48

	Quizzes
	0
	%0
	
	Hours for off-the-c.r.stud
	16
	6
	96

	Assignment
	1
	%20
	
	Assignments
	1
	10
	10

	Attendance
	0
	%0
	
	Presentation
	1
	10
	10

	Practice
	0
	%0
	
	Mid-terms
	1
	30
	30

	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
	
	
	224

	
	
	
	
	ECTS Credit of the Course
	
	
	7
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Course Contribution To Program

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