








MANGALORE UNIVERSITY 

DEPARTMENT OF MATERIALS SCIENCE 

 

SYLLABUS FOR THE COURSE WORK OF PHD PROGRAM IN MATERIALS 

SCIENCE 

 

Course Objectives: This course aims to prepare the student with necessary background to 

carry out research in Materials Science.  Other than the standard research methodology 

subjects like selecting the problem, designing the research, data analysis and data 

representation in terms of report/ paper writing, the basic general  facilities required for 

material synthesis and characterization are also covered. 

 

Expected Course outcomes:  The student is expected to have a good knowledge on the 

systematic approach to the research work, and analyze the results and represent them. The 

student is expected to have an understanding of the important experimental techniques. 

 

PAPER I: RESEARCH METHODOLOGY- 

 

Introduction to Research Methods: Objectives, significance, type of research, design of 

research, Literature Survey, Exploratory Studies, Basic outlines of experiments. 

                                                         ( 10 hours) 

 

Conditions for Material Preparation and Characterization : Production and measurement 

of high temperature, low temperature and high vacuum. 

                                                                                                ( 10 hours) 

 

Instrumentation and Techniques of Analysis: Principles of XRD, Spectrophotometers, 

DSC, TGA, UTM, Electron Microscopy, AFM, Microtron. 

                                                                                       ( 10 hours) 

 

Analysis of Data: Fundamentals of Computers, Curve fitting, Treatment of errors and 

numerical methods, graphical representation. 

                                                                                                                               ( 10 hours) 

 

Preparation of Technical Papers/ Reports: Interpreting & reporting results, General 

Guidelines for writing, Types of reports, format and style, Main body of the report/paper, 

Illustrations.                                     

( 10 hours) 
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