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<> Course No: GE 601 (Advanced Engineering Mathematics)

Review to the ordinary Differential Equation. Laplace Transforms and its application to
engineering problems. Fourier series and Fourier integrations. Complex Functions:
Differentiation and Integration in the complex plane. Theory of residue Evaluation of real
definite integrals. Analytic functions, Cauchy Riemann equation. Conformal mapping.
Taylor series, maclaurin series. Special Functions: Gamma and beta functions. Legendre
polynomials, Bessel function. Hamilton principle and Lagrange’s equation to get the
equation of motion or equilibrium equation. Partial Differential Equation: separation of

variables, solution of wave equation and heat equations.

X Course No: GE 602 (Research Methodology)

Definition of Research, Research Methods and Research and Research methodology, Types
of Research, Various stages of research, Hypothesis, Research design, Art of writing a
scientific documents (research paper, technical paper, proposals and reports) proper
design of field data collection and experiments, collection and analysis of data
(observational and experimental), modelling of stochastic data, and interpretation and

dissemination of research results.

X Course No: ME641 (Advanced Materials Science)
Metallic materials; Imperfections; Crystallography; Quantitative metallography; Diffusion
in solids; Strengthening in solids; Phase transformation in solids; Ceramic & Polymeric

materials; Composite materials.

X Course No: ME642 (Advanced Mechanics of Materials)
Introduction and basic motions; Plane stress and plane strain in Cartesian and polar
coordinates; Axi-symmetric stress and deformations in a solid of revolutions; Elasticity

problems in three dimensions.

X Course No: ME653 (Mechanical Behavior of Materials)

Crystal structures, elastic properties of materials, plastic deformation of metals,
strengthening mechanisms, concepts of fracture mechanics, strain energy release rate,
Griffith theory, KIC, CTOD, ] integral, plastic zone, Fatigue, S-N Curve, fatigue mechanism,

creep, creep mechanisms.

-11 -



<> Course No: ME 661 (ADVANCED WELDING TECHNOLOGY)

Solid state welding: classification of solid state welding processes, Adhesive bonding,
advantages and applications. Friction welding: Friction welding process variables, welding
of similar and dissimilar materials, Defective analysis of friction welded components,
Friction welding of materials with inter layer. Friction stir welding: Processes parameters,
tool geometry, welding of Aluminium alloys, Friction stir welding of Aluminum alloys and
Magnesium alloys. Electron Beam welding (EBW): Electron Beam welding process
parameters, atmospheric affect Defective analysis of Electron beam welds and Electron
Beam welding dissimilar materials. Laser Beam welding (LBW): Laser Beam welding
process parameters, atmospheric affect and Laser Beam welding of steels. Selection power
source : Constant voltage and constant current power sources. Weldability of cast iron and

steel : weldability studies of cast iron and steel,
<> Course No: ME662 Advanced Metal Forming

Introduction: Introduction of metal forming Advantages of metal forming as a
manufacturing process, Classifications of metal forming processes, Forming equipments,
Presses (mechanical, hydraulic). Theoretical analysis: Theory of plasticity, Stress-strain
relationship, Strain hardening, Material incompressibility, Work of plastic deformation,
Work hardening. HERF: Overview of various metal forming operations: Conventional Vs
High velocity forming methods - Material behaviour - stress waves and deformation in
solids - Stress wave induced fractures. Bulk Forming Processes: Forging; open-die forging,
closed-die forging, coining, upsetting, heading, extrusion and tooling, Rod, wire and tube
drawing, Rolling; flat rolling, shape rolling and tooling, spinning, hydro forming, rubber-
pad forming, explosive forming, problems. Sheet Forming Processes: Blanking, piercing,

press bending, deep drawing, stretch forming, formability tests, forming limit diagrams,

X Course No: ME 664 (Finite Element Methods)

Differential equations and strength of materials. Using variational formulation and Ritz
approximation, element equations for bar, beam, potential flow, heat transfer, torsion of a
solid bar plane, elasticity problems, Time dependent problems and Eigen value problems

are derived and solved with computer programs.

X/
*

X Course No: ME680(Fatigue and Fracture Mechanics)

-12 -



Introduction to fatigue mechanism, Design considerations, Stress intensity factors, Fatigue
properties, Fatigue strength, Fracture under uniaxial testing loading, the mechanics of
elastic crack propagation, the mechanics of plastically induced fracture, fracture toughness.
Designing and testing for fracture resistance, plastic deformation and crack propagation,
cleavage crack propagation (Mode I), normal rupture and ductile rupture, Fracture under

cyclic loading, Fracture under static loading.

<> Course No: ME 681 ( Advanced Engineering Vibration )

Understanding and applying the elements of good research design for Engineers is the
primary focus of this course. These elements include the critical synthesis of literature and
prior knowledge, formulation of research questions, composition of research hypotheses,
proper design of field data collection and experiments, collection and analysis of data
(observational and experimental), modelling of stochastic data, and interpretation and

dissemination of research results.

<> Course No: ME 682 (Stress Methods in Mechanical Design)

Governing equations and solutions for analysis and design of structural and machine
elements; appropriate boundary conditions to investigate pipes and rods subjected to
shrink and force fits; rotating disks of uniform and variable thickness; beam and plate

elements; and thermal stresses and stress concentrations in mechanical design.

<> Course No: ME683 (Mat. Joining and Non-Des. Testing)
Materials joining, process characteristics and applications, welding metallurgy, and
weldability characteristics. welding defects, Liquid penetrant test, Ultrasonic testing,

Radiography. Case studies.

R/

> Course No: ME 684 (Advanced Special Topics in Mechanical Engineering)
Lecture and/or laboratory and library work on special topics or problems of current

interest in mechanical engineering.

-13-



<> Course No: ME685 (Corrosion Eng. and Protection)
Electrochemical mechanism of corrosion, thermodynamic and kinetic aspects of corrosion,
techniques for measuring and monitoring corrosion rates, corrosion prevention methods,

corrosion resistant materials, case studies.

<> Course No: ME 686 (Modelling & Simulation in Engineering)

Students complete a series of projects applying the tools of mathematical modeling and
computer simulation to systems that change over time. Topics covered include models and
model building, model accuracy, continuous-time models, discrete-time models, simulation
techniques, simulation frameworks and systems, data presentation and analysis. Projects
include modeling physical systems, in the area of linear solid mechanics, thermal analysis,
and vibration analysis and other mechanical systems. Students in this class practice data
visualization and oral presentation. At the end of the course, you should be familiar with
the theory and capable of designing and analyzing structures using one of computer

commercial packages.

< Course No.: ME 699 Master's Thesis.

Projects involving design, construction, experimental, or theoretical investigation carried
out under the supervision of a designated member of the mechanical engineering faculty
with the aim of leading to the production of a journal article. The completed written thesis
must be defended in a publicly announced oral defense. A student must register for a
minimum of 5 credits per semester until completion, although degree credit will be limited

to the 10 credits indicated for the thesis.
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