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Name of the module: Advanced methods for characterization of structural defects


Number of module: 365-2-6955








BGU Credits: 3


ECTS credits: 4.5


Academic year: 2012-2013


Semester: Fall


Hours of instruction: 3 lecture hours: Tuesday 13-16


Location of instruction: building 72, room 110


Language of instruction: hebrew


Cycle: students towards MSc and PhD


Position: advanced course for MSc and PhD students at the department of  Materials Engineering 


Field of Education: Materials Engineering


Responsible department: department of materials engineering


General prerequisites: students should complete module Materials Characterization, course number 365-1-3471


Grading scale:the grading scale would be determined on a scale of 0 – 100 (0 would indicate failure and 100 success), passing grade is 65.








Course Description:


Aims and objectives of the module: the module provides tools and knowledge for successful characterization of structural defects using traditional and novel techniques of electron microscopy and X-ray diffraction. The major aim of the course to deepen the knowledge of the two methods mentioned above and to be able to choose the appropriate technique for defect characterization.


Learning outcomes of the module: On successful completion of the course, the student should be able to:


define advantages and disadvantages of transmission electron microscopy (TEM) and X-ray diffraction methods;


characterize the structure and identify phases;


define influence of structural defects on X-ray diffractogram;


calculate and identify the defects using X-ray diffraction;


identify the course for X-ray diffraction peak broadening;


define and understand the methods for 3D defect chartacterization by TEM (defects such as stacking faults, precipitates, twin and other boundaries);


define and understand the methods for 2D defect chartacterization by TEM (defects such as dislocations);


construct superimposed stereographic projection for analysis of precipitate/matrix orientation relationship





Attendance regulation: students are expected to attend 100% of lectures (including laboratory tour), however the lecturer will not check formally the attendance. 


Teaching arrangement and method of instruction: the module consists of 3 hours frontal lectures weekly given by the lecturer. 








Lecturer: Dr. Louisa Meshi


Contact details: room 111, building 59


Office phone: 972-8-6472576


Email: � HYPERLINK "mailto:Louisa@bgu.ac.il" �Louisa@bgu.ac.il�


Office hours: Monday 12-14








Module evaluation: at the end of the module the students will evaluate it through "teaching quality survey".





Confirmation: the syllabus was confirmed by the faculty academic advisory committee to be valid on 2012-2013


Last update: 1/2013














Assessment: 


		work/presentation 40%


		final test 60%


				


			100%





Work and assignments: One homework which will be presented in front of the class will be given.


Time required for individual work: in addition to attendance in class, the students are expected to read additional literature and prepare themselves for assignement and for the final test. Lecturer expects from the students to invest 1 hour weekly and at least 1 full day in order to prepare for final test.








Module Content\ schedule and outlines: 


Introduction – what are structural defects – 1 week;


Chracterization of defects using X-ray diffraction – 4 weeks;


Chracterization of defects using Transmission Electron Microscopy (TEM) – 6 weeks; 


Summary and comparison of the two methods for identification and analysis of structural defects – 1 week.


Total: 12 weeks. 


Required reading: none


Additional (recommended) literature:


1) Edington Jeffrey William, "Practical Electron Microscopy in Materials Science", Van Nostrand Reinhold Co., (1976)


2) Suryanarayana C., Grant Norton M., "X-Ray Diffraction: A Practical Approach", New York, Plenum Press, (1998)


3)� HYPERLINK "http://www.google.co.il/search?hl=iw&tbo=p&tbm=bks&q=inauthor:%22Robert+L.+Snyder%22" �Snyder� Robert L., � HYPERLINK "http://www.google.co.il/search?hl=iw&tbo=p&tbm=bks&q=inauthor:%22Jaroslav+Fiala%22" �Fiala� Jaroslav, Bunge � HYPERLINK "http://www.google.co.il/search?hl=iw&tbo=p&tbm=bks&q=inauthor:%22Hans+Joachim+Bunge%22" �Hans Joachim, � "Defect and Microstructure Analysis by Diffraction", Oxford University Press, (1999)

















* All learning material will be available to the students on the module's website (high-learn)/ library/ electronic documents available to BGU students.
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