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Materials Analysis: 2014
Choong-Un Kim

2-5497 (office); 2-2398 (MSE); choongun@uta.edu

Course Overview:
This course consists of two parts, lecture and laboratory.  The lecture part of the class discusses theories behind materials characterization. The discussion includes the theories behind X-ray diffraction techniques, electron microscopy and spectroscopic techniques, thermal analysis techniques, and optical spectroscopic techniques.  The laboratory part of class is designed to provide students with hand-on experiences associated with various characterization techniques, including two x-ray diffractometry methods, SEM/EDX/Auger, and optical spectroscopic techniques.     
Expected Outcome:
students are expected to have in-depth knowledge on 1) concept of lattice and crystallography, 2) diffraction theory and its application, 3) theories behind electron microscopy and analytical techniques, 4) working operation of thermal analysis including DSC, and finally 5) types and principles of optical spectroscopic characterization methods.  
Reference:

"Introduction to X-ray Diffraction" by Cullity and handouts  

Lectures:

Tuesday:
 200-3:30 PM, LS125



Thursday
 2:00-3:30 PM, LS125

Lab:


to be determined.  

Grading:

6 Lab assignments and one final exam
Requirements:
all students are required to take "radiation safety training" course
Office Hours:

Tuesday and Thursday 1:00-2:00 PM




(ELB 302)

Course Outline (Lecture) 

Week 1: 
Introduction



Materials Characterization?  

Week 2: 
Crystallography



Crystal structure, representation, and lattice 

Week 3: 
X-ray physics and Diffraction



X-ray generation

 

Von Laue, Bragg's law, Structure factor
Week 4: 
X-ray diffraction techniques for phase identification


Powder diffraction, thin film diffraction, texture analysis
Week 5: 
 X-ray diffraction for Single crystal 



Laue, Lang, double crystal diffractometry
Week 6: 
Electron Scattering and Crystallography 



TEM, Diffraction pattern, and EDBS

Week 7: 
Electron Scattering and Analytical analysis



EDX, WDS, Auger analysis
Week 8: 
Thermal Analysis techniques


DSC, DTA, TGA, TMA

Week 9:
Optical characterization techniques



FTIR, UV-VIS, Raman, PL
Week 10: 
Other analysis techniques


            SIMS, AFM, STM, and others
Week 11: 
Summary  

Course Outline (Lab) 

Students are grouped and each group consists of maximum 4.  Each group should carry out following 6 lab assignments.  Each student should submit his (or her) analysis report for each lab for evaluation.  The lab report should follow the guidance and should answer additional questions given in handouts.  

Lab 1:

Identification of unknown phase using powder diffraction (2 wks).  

Lab 2:

X-ray diffraction of single crystals (2 wks).

Lab 3:

SEM/EDX analysis of coins (2 wks).  
Lab 4:

Raman Spectroscopy (2 wks).
Lab 5:

band-gap determination using UV-VIS-IR spectroscopy
Lab6:

Te be arranged (either DSC or SEM/BEI)
American With Disabilities Act

The University of Texas at Arlington is on record as being committed to both the sprit and letter of federal equal opportunity legislation; reference Public Law 93112-The Rehabilitation Act of 1973 as amended.  With the passage of new federal legislation entitles Americans with Disabilities Act (ADA, pursuant to section 504 of the Rehabilitation Act), there is renewed focus on providing this population with the same opportunities enjoyed by all citizens.  

As a faculty member, I am required by law to provide "reasonable accommodation" to students with disabilities, so as not to discriminate on the basis of that disability.  Student responsibility primarily rests with informing faculty at the beginning of the semester and in providing authorized documentation through designated administrative channels.  

Academic Dishonesty

It is the philosophy of the University of Texas at Arlington that academic dishonesty is a completely unacceptable mode of conduct and will not be tolerated in any form.  All persons, involved in academic dishonesty will be disciplined in accordance with University regulations and procedures.  Discipline may include suspension or expulsion from the University.  

"Scholastic dishonesty includes but is not limited to cheating, plagiarism, collusion, the submission for credit of nay work or materials that attributable in whole or part to another person, taking an examination for another person, any act designated to give unfair advantage to a student or the attempt to commit such acts." (Regents Rule and Regulations, Part one, Chapter VI, Section 3, Subsection 3.2, Subdivision 3.22)  

