Course Descriptions 

MSME

MC 400  
Feedback and Control Systems 

This course emphasizes analysis and synthesis of closed loop control systems using both classical and state-space approaches with an emphasis on electro-mechanical systems. The mathematical requirements include the Laplace transform methods of solving differential equations, matrix algebra and basic complex variables. The discussion of classical control system design includes the modeling of dynamic systems, block diagram representation, time and frequency domain methods, transient and steady state response, stability criteria, controller action [Proportional (P), proportional and integral (PI), Proportional, integral and derivative (PID) and pseudo-derivatives feedback], root locus methods, the methods of Nyquist and Bode and dynamics compensation techniques. The discussion of state-space methods includes formulation and solution (analytical and computer-based) of the state equations and pole-placement design. The course integrates the use of computer-aided analysis and design tools (MATLAB) so as to ensure relevance to the design of real world controlled electro-mechanical systems using case studies and applications to electrical and mechanical systems. Includes lab (hardware based) exercises. (Prerequisites:  MA 321 and ME 203, or equivalent.) Three credits.

ME 410
Vibration Analysis 

This course covers fundamental laws of mechanics, free and forced vibration of discrete single and multi-degree- of-freedom systems, periodic and harmonic motion, viscous damping, and measures of energy dissipation. Modal analysis for linear systems, computational methods in vibration analysis, natural frequencies and mode shapes, analytical dynamics and Lagrange’s equation, longitudinal, torsional, and flexural vibration of continuous elastic systems (strings, rods, beams) are discussed. Students learn energy methods, approximate methods for distributed parameter systems, and dynamic response by direct numerical integration methods. (Prerequisites: ME 203, MC 290, or equivalent.) Three credits.

ME 411 
Advanced Kinematics 

Topics included in kinematics are spatial mechanisms, classification of mechanisms, basic concepts and 
definitions, mobility criterion, number synthesis of mechanisms, kinematic analysis of mechanisms: Raven’s method, Hartenberg and Denavit’s method, Chace’s vector method, general transformation matrix method, Dual number quaternion algebra method, method of generated surfaces, method of constant distance equations, and method of train components. Class covers existence criteria and gross-motion analysis of mechanisms, kinematic synthesis of mechanisms, function generation synthesis, rigid-body guidance synthesis, and path generation synthesis, coupler curves and cognates, and Robert’s cognates and spatial coupler curves. Three credits.

ME 412 
Advanced Dynamics

The topics in the area of Dynamics include degrees of freedom, generalized coordinates, constraints, principle of virtual work and D’Alembert’s principle. Energy and momentum, frames of reference, orbital motion, Lagrange’s equation, moments and products of inertia, and dynamics of rigid bodies are also discussed, as well as variational principles: stationary value of a function, Hamilton’s principle, principle of least action, Hamilton’s equation, and phase space. (Prerequisites: ME 203, MC 290, or equivalent.) Three credits.

ME 420
Readings in ME 

A course designed to help the student formulate a thesis proposal, perform literature surveys and learn the finer points of technical writing at the graduate level. Students write a meta-paper about the literature in the field. The basics of technical writing and research are emphasized. The instruction has been organized to emphasize methods of the writing and research process. Emphasis is on the processes the writer must consider. The student learns how to state a problem, the techniques of analysis, methods of investigation, and functional organization. (Prerequisite: 15 credit hours at the graduate level.) Three credits.

ME 425
Engineering Applications of Numerical Methods  

This course covers root-finding, interpolation, linear algebraic systems, numerical integration, and numerical solution of ordinary and partial differential equations. Substantial programming projects required. The theoretical basis is provided for the students to proceed in modeling, simulation, initial boundary value problems, two point boundary value problems, controls. Three credits.

ME 441  
Advanced Material Science 

This course covers electronic principles and concepts applied to the structure and properties of solid materials, as well as the relationships of these principles to the properties and to applications in structures and devices. Students discuss macroscopic phenomenological and electronic molecular approaches, metals and alloys, semiconductors, and dielectrics. Electronic structures, band theory, thermal properties, electrical conductivity, magnetic, dielectric, and optical properties are covered. (Prerequisite: MF 207, or equivalent.) Three credits.

ME 442
Computer Integrated Design and Manufacturing 

This course begins with an overview of the subject, instructing in the interplay of five principal areas that are involved in the progression of a system design. This concerns dealing with the requirements as defined by the customer and the developing of the basic value-added functions provided by marketing, finance, design engineering, manufacturing and customer service, in reaction to these requirements. These issues having been established, the subject matter centers on the design features that are required for particular enterprises and their integration into a computer controlled system. This involves problem solving, conceptual design and computer-aided geometric design, the application of numerically controlled machines, material handling systems, robotics and its applications, the systems approach to computer integrated design, group technology, cellular manufacturing, the just-in-time approach, Kanban systems, flexible manufacturing systems and enterprise for the future. Three credits.

ME 450 
Advanced Fluid Dynamics 

This course covers the kinematics of local fluid motion; stress at a point (tensor of rank two); equations of conservation of mass, momentum, and energy; rate of strain tensor; vector calculus and index notation; Navier-Stokes (N-S) equation derivation for a Newtonian fluid; dimensionless parameters in viscous fluid flow; exact solution to the Newtonian N-S equations for Couette flow, Poiseuille flow through ducts, and Low Reynolds number flows; derivation of governing equations for laminar momentum and thermal boundary layers; similarity and approximate solutions of boundary layer flows; and turbulent mean flow, physical and mathematical description of turbulence, and the derivation of the Reynolds equations of turbulent fluid motion (Prerequisite: ME 347, or equivalent.) Three credits.

ME 451
Energy Conversion 

This course examines aerodynamic and thermodynamic concepts. Compressors, turbines and jet propulsion, and single and multi-stage machines are reviewed.  Basic gas turbine combustor design is discussed; performance and evaluation of turbo-machines are studied. (Prerequisite: ME 347, or equivalent.) Three credits. 

ME 452 
Advanced Heat Transfer 

This course covers the basic concepts of conduction, convection, and radiation heat transfer. Boiling and condensation; design and performance of selected thermal systems (including heat exchangers); laminar and turbulent flows as related to forced and free convection are all studied. Mathematical modeling of engineering systems using modern analytical and computational solution methods are also covered. (Prerequisite: ME 349, or equivalent.) Three credits. 

ME 470
Advanced Finite Element Analysis


This course examines applications of finite element analysis in modern engineering including structural analysis, heat transfer, and dynamics. Finite element formulations covering 1, 2, and 3 dimensional elements as well as energy methods are developed. Students develop techniques for application of finite element method in structural design, dynamic system response, and thermal analyses. Students solve problems manually and using modern finite-element analysis software. (Prerequisites: MA 321, CD 211, and ME 306.)  Three credits.

ME 480
Quality Control

This course presents in a concise but thorough manner the foundations of modern methods of quality control and improvement that are used in the manufacturing industries. It includes the fundamentals of statistical concepts and techniques in quality control and improvement, Deming, Crosby and Juran’s philosophies and their impact on quality, tools for quality improvement and standards, statistical process control using control charts, control charts for variables and attributes, acceptance sampling plans for attributes and variables, experimental design. Case studies. Three credits.

ME 481: Jet Engine Design

Basic engineering concepts in the areas of thermodynamics and fluid mechanics are developed and applied to analyze the performance of devices used for aircraft propulsion.  Isentropic flow and the thermodynamic Brayton cycle are reviewed and modified to include the effect of compressibility and Mach number dependency.  Expressions for thrust, propulsive efficiency, thermal efficiency, overall efficiency, and specific fuel consumption are derived as a function of engine design choices (e.g., compressor pressure ratio, flight altitude, ambient conditions, and flight Mach number), design limitation (e.g., maximum operating temperature), and engine type (jet engine, turbofan engine, and turbo props).  Engine On- and Off-design performance are discussed and an overview of engine components, such as, inlets, compressors, combustors, turbines, and nozzles is presented.

ME 491   Computer Aided Analysis and Design

This course covers computer aided aspects of mechanical design, theories of failure, optimization of the design, static, transient and dynamic analysis methods, finite element analysis, theoretical background, plane stress and plane strain analysis, axisymmetric stress analysis, isoparametric finite element formulations, element types for finite element analysis, mesh generation, and FEM software. Cyclic symmetric structures: advantages of cyclic symmetry, symmetric loading, generalized loading, free and forced vibration analysis. Case studies. (Prerequisite:  ECE 415, or equivalent.) Three credits.

ME 495
Independent Study

A well-planned program of individual study under the supervision of the faculty member. Three credits.

ME 496
Special Projects 

An in depth study of selected topics of particular interest to the student and instructor. Three credits.

ME 550, ME 551   Thesis I, II 

The master’s thesis is intended to be a test of the student’s ability to formulate a problem, solve it, and communicate the results. The thesis is supervised on an individual basis by a faculty member. A thesis involves the ability to gather information, examine it critically, think creatively, organize effectively, and write convincingly; it is a project that permits the student to demonstrate skills that are basic to both academic and work in industry. The student must also submit a paper for possible inclusion in a refereed journal appropriate to the topic. Three credits each.

Graduate Certificate in Automated Manufacturing 

Courses DM 405 and DM 430 are described under MOT.

MF 450
Programmable Logic Control Systems (PLC)

In this course, students are introduced to the design and implementation of programmable logic controllers for use in industry in the areas of automation, manufacturing, and other related uses. Students examine Programmable Logic Controllers while concentrating on relay ladder logic techniques and how the PLC is connected to external components in an operating control system. State-of-the-art software is used, including MultiSim, LabView, Cosivis,Veep, and RS Logix 500. Course covers: input/output ports, continuous process control, timing and counting functions, chaining sequences, and digital gate logic Computer Aided Analysis and Design. 

