
Mechanical  Engineering (MCEN) 
The physical facilities of the Department of Mechanical Engineering are located in the 
engineering complex. The Computer Lab/Classroom, the Design Fabrication Laboratory, the 
Mechanics Laboratory, the Materials Laboratory, the Mechanical Engineering Student 
Lounge, and the graduate student offices are located in the Mechanical Engineering Building. 
The Robotics and Control Laboratory, the Laboratory for Mechatronics, and several graduate 
student offices are located in the Mechanical Engineering Graduate Laboratory Building. The 
Thermodynamics Laboratory, the Basic Measurements Laboratory, the Materials Testing 
Laboratory, and Metallurgy Laboratory are situated in annexes surrounding the Mechanical 
Engineering Building. Faculty offices and post-doctoral fellow offices are located on the 
fourth floor of the Boggs Center. The Mechanical Engineering Multimedia Class Room is 
located on the first floor of Boggs Center. 
Mechanical engineering is a broad engineering discipline with applications in every area, 
industry, and profession. A large part of the work of mechanical engineers is design. 
Accordingly, a mechanical engineer must be creative and must have a thorough 
understanding of several fundamental disciplines including mathematics, physics, chemistry, 
mechanics, and thermal sciences. 
To solve the technological problems of today’s society, the mechanical engineer must have a 
concern for economics, for the environment, and for the community. Mechanical engineering 
graduates work in industry, business, government, and universities as well as in the legal and 
medical professions. Because of the general and fundamental nature of their education, they 
are employed by many industries, including the aerospace, automotive, chemical, computer, 
electronics, mining, and petroleum; to name a few. Wherever they work, mechanical 
engineers are likely to be engaged in research, development, design, testing, production, 
operation and maintenance, marketing, or administration. 

DEPARTMENTAL MISSION 
We provide high quality education in the principles and applications of mechanical 
engineering in an environment that is conducive to research and scholarly activity at the 
frontiers of science and technology. Our faculty values excellence in teaching, research, and 
service to the community. We teach our graduates to be technically competent and socially 
responsible. They acquire a solid background for professional qualification, success in 
graduate education, and life-long learning. 



DEPARTMENTAL EDUCATIONAL OBJECTIVES 
A. To immerse each student in a rigorous academic program that emphasizes the core 

fundamentals of mechanical engineering, basic science and mathematics in order to form 
a foundation for success and lifelong learning. 

B. To instill in each student a methodology for formulating and solving open-ended 
problems with manifold constraints which includes creatively generating, sifting through, 
and refining, from a number of different perspectives and in light of assumptions and 
idealizations, a variety of competing solutions. 

C. To teach each student to use analytical, experimental, and computational tools that are 
necessary in the modern conduct of mechanical engineering. 

D. To enrich the capacity of each student to deal ethically with others, to communicate 
effectively, and to appreciate the humanities and social sciences. 

CURRICULUM 
The mechanical engineering curriculum is designed to provide a broad professional 
education. The first year, which is common to all engineering students, is devoted primarily 
to the basic fundamentals of mathematics, physics, and chemistry. The remaining three years 
provide courses which teach the student to apply these basic principles to problems of the 
physical world. Although the mechanical engineering curriculum is very broad, some 
specialization is attained in the senior year through twelve credits of technical elective 
courses chosen by the student. 
Sophomore Year 
Fall Semester  Credits 
MCEN 201 Computer Aided Engineering 3 
MCEN 264 Materials Engineering 4 
ENGR 241 Statics 3 
MATH 221 Calculus III 4 
Elective Humanities or Social Science 3 
 Fall Semester Total: 17 
Spring Semester 
MCEN 229 Engineering Design 3 
ENGR 243 Mechanics of Materials 3 
ENGR 242 Dynamics 3 
MATH 224 Introduction to Applied Mathematics 4 
Elective Humanities or Social Science 3 
 Spring Semester Total: 16 
Junior Year 
Fall Semester 
ENGR 213 Thermodynamics 4 
MCEN 340 Machine Elements 3 
ENGR 344 Fluid Mechanics 3 
ELEN 201 Electric Circuits I 3 



ELEN 377 Elements of Electrical Engineering 1 
Elective Humanities or Social Science 3 
 Fall Semester Total: 17 
Spring Semester 
MCEN 302 Heat Transfer 3 
MCEN 304 Thermodynamics II 3 
MCEN 312 Linear Dynamic Systems 3 
MCEN 371 Mechanical Engineering Laboratory 4 
Elective Humanities or Social Science 3 
 Spring Semester Total: 16 
Senior Year 
Fall Semester 
MCEN 429 Mechanical Design I 4 
MCEN 432 Thermal Power Plants 3 
Elective Technical 3 
Elective Technical 3 
Elective Humanities or Social Science 3 
 Fall Semester Total: 16 
Spring Semester 
MCEN 430 Mechanical Design II 4 
MCEN 467 Control Systems 3 
Elective Technical 3 
Elective Technical 3 
Elective Humanities or Social Science 3 
 Spring Semester Total: 16 
 Total: 132 



Technical electives may be chosen from any 600-level mechanical engineering course or, 
with the approval of the department chair and the course instructor, from courses offered 
elsewhere in the School of Engineering, the A. B. Freeman School of Business or ROTC. At 
least one of the four technical electives must be taken in the Department of Mechanical 
Engineering. A student completing an ROTC program may count 6 credits as technical 
electives. These requirements are described on page xx of this bulletin. Visit 
www.me.tulane.edu for updates. 

MINORS AND SECOND MAJORS 
There are established minors in Biomedical Engineering, Business Management, 
Mathematics, and Robotics and Automation. There is an established second major in 
Mathematics. Other majors or minors may be arranged on request by mutual consent of the 
Department of Mechanical Engineering and the department in which the minor or major is to 
be taken. More details are given below (for updates visit www.me.tulane.edu). 
Biomedical Engineering Minor 
A Mechanical Engineering major wishing to complete a minor in Biomedical Engineering 
should take the following courses: 
CELL 101 Cell Biology 
BMEN 260 Introduction to Organic and Biochemistries 
BMEN 303/313 Medical Science for Engineers I, with lab 
BMEN 304/314 Medical Science for Engineers II, with lab 
One course selected from: 
BMEN 330 Biomechanics 
BMEN 340 Cell and Tissue Engineering 
BMEN 361 Bioelectricity 
BMEN 323 Biomaterials 
Business Minor 
A student can obtain a minor in Business by completing a set of seven courses, three of which 
overlap with existing Mechanical Engineering curriculum requirements. 
Mathematics Minor 
A student can obtain a minor in Mathematics by taking a total of six mathematics courses, 
four of which are already part of the required Mechanical Engineering curriculum and the 
other two can be counted as Technical Electives. 



Robotics and Intelligent Systems Minor 
Mechanical Engineering students who wish to pursue the robotics and intelligent systems 
minor will find that some requirements will be part of their normal engineering curriculum, 
but that seven additional units of course work in Computer Science will be necessary. Four 
courses are required for the minor: Robotics System I (MCEN 671), Control Systems (MCEN 
467), CPSC 466 Artificial Intelligence, and one additional elective course from an approved 
list. Control Systems is a required course in the Mechanical Engineering curriculum, and the 
other three can be used to satisfy the technical elective requirements in Mechanical 
Engineering. In order for a Mechanical Engineering student to have the prerequisites to take 
CPSC 466, the student must take CPSC 300 Foundations of Computer Science (3 credits) and 
CPSC 319 Symbolic Computing (1 credit). Typically, a student will take these courses in the 
fall semesters of the sophomore and /or junior year. (For updates visit www.me.tulane.edu) 
Mechanical Engineering Degree Combined with Master of Business Administration 
A student can obtain a Mechanical Engineering degree combined with a Master of Business 
Administration (MBA) by satisfying program requirements and taking an additional year and 
a half of classes. The interested student should apply after the third year of the Mechanical 
Engineering program. In addition, the student should have a minimum 3.0 GPA and achieve 
an acceptable score on the Graduate management Admission Test (GMAT). 



Mechanical Engineering 
Office: Suite 400, Lindy Claiborne Boggs Center 
Phone: (504) 865-5775 
Fax: (504) 865-5345 
email: infomech@tulane.edu 
Website: www.me.tulane.edu 
Professors 
Nicholas James Altiero, Ph.D., University of Michigan, 1974; Aerospace Engineering (Dean 
of Engineering), Computational Mechanics, Fracture Mechanics, Biomechanics. 
Paul Michael Lynch, P.E., Ph.D., Massachusetts Institute of Technology, 1976; Mechanical 
Engineering Robotics, Intelligent Systems, Automation and Optimal Control, Vibrations. 
Morteza Monte Mehrabadi, Ph.D., Tulane University, 1979; Mechanical Engineering (Chair), 
Mechanics of Granular Materials, Constitutive Modeling of Anisotropic and Structured 
Media, Continuum Mechanics. 
Efstathios Emmanuel Michaelides, P.E., Ph.D., Brown University, 1980; Engineering 
Science, Coastal Erosion, Particulate Flows, Flow in Porous Media, Experimental Fluid 
Mechanics and Heat Transfer, Applied Thermodynamics, energy Conversion.. 
Robert Glenn Watts, P.E., Ph.D., Purdue University, 1965; Mechanical Engineering, Flow 
Instabilities, CO2 Theories of Climate Evolution, Global Carbon Cycle, the Physics of 
Baseball, Ecology of Deep Lakes. 
Associate Professors 
Michael Charles Larson, Ph.D., Massachusetts Institute of Technology, 1992; Mechanical 
Engineering, Fracture Mechanics, Composite Materials, Design Methodology. 
Ho-Hoon Lee, Ph.D., California Institute of Technology, 1991; Mechanical Engineering, 
Automatic Control, Mechatronics, Real-Time Control, Robotics and Animation. 
Asher A. Rubinstein, Ph.D., Brown University, 1981; Solid Mechanics, Fracture Mechanics, 
Crack Propagation in Heterogeneous Media, Micromechanics of Fracture, Fiber and Particle 
Reinforcing in Ceramics. 
David J. Sailor, Ph.D., University of California at Berkeley, 1993; Mechanical Engineering, 
Heat Transfer Enhancement, Global Climate Change impact Assessment, Interactions of 
Energy Systems and Climate, Pollutant Fate and Transport Modeling. 
Assistant Professors 
Calvin Mackie, Ph.D., Georgia Institute of Technology, 1996; Mechanical Engineering, Heat 
Transfer, Fluid Mechanics, Hydrodynamics Stability, Solidification Processes. 

COURSE DESCRIPTIONS 
MCEN 102 Contemporary Issues in Mechanical Engineering Design (2), lecture (2) 
An overview of some of the challenges facing professional mechanical engineers is presented 
in this course. The focus is on problem solving strategies that can be used for diverse set of 
practical problems. 
MCEN 201 Computer Aided Engineering (3) Lecture 2, laboratory 2. 
Techniques of Computer aided engineering in topics of engineering analysis and design. 
Subjects include computer aided design (CAD), optimization (constrained and 
unconstrained), simulation and solution of elementary differential equations, symbolic 
mathematical manipulation, applications in finite element analysis, and communication and 
presentation. 



MCEN 229 Engineering Design (3) Lecture 2, laboratory 3. 
Prerequisites: MCEN 201, ENGR 241 Corequisite: ENGR 242. Fundamentals of the 
engineering design process, from the conception of an idea through the manufacture of a 
product, are presented in the context of a student project. While traditional machine tools and 
assembly techniques are discussed in the lectures, the students are encouraged to be 
innovative and creative when constructing individual projects. In addition, the course covers 
ethics in the context of professional engineering. 
MCEN 264 Materials Engineering (4) Lecture 3, laboratory 3. 
Prerequisites: CHEM 108, PHYS 132 or approval of instructor. The structure and properties 
of engineering metals are considered. Coverage includes basic atomic structure, grain 
formation, testing methods, phase relationships, and strengthening techniques. Mechanical 
properties and manufacturing methods of the more common industrially significant materials 
are emphasized. The laboratory is used to illustrate material covered in the lecture. The 
laboratory experiments include: microscopic examination of metals, heat treating and surface 
hardening, and the strength of engineering materials in tension, compression, torsion, and 
impact loading. 
MCEN 302 Heat Transfer (3) Lecture 3. 
Prerequisites: ENGR 344. Basic concepts and principles of conduction, convection and 
radiation in single and combinatory modes. Methods of analysis and solution. 
MCEN 304 Thermodynamics II (3) Lecture 3. 
Prerequisite: ENGR 213. Further applications to steam power plants, internal combustion 
engines, compressors. Vapor compression and absorption refrigeration, non-reacting gas 
mixtures, psychrometrics, chemical reactions, chemical equilibrium, combustion. 



MCEN 312 Linear Dynamic Systems (3) Lecture 3. 
Prerequisite: MATH 224. Circuit analysis including transient and steady-state phenomena. 
Modeling and analysis of mechanical, electrical, fluid, thermal, and combined systems using 
networks of idealized, lumped-parameter elements. State variables, analytic solution of state 
equations, and computer simulation. Transfer functions, phasors, complex impedance, poles 
and zeros, and frequency analysis methods. Applications of Laplace transforms and Fourier 
series to linear systems. 
MCEN 340 Machine Elements (3) Lecture 3. 
Prerequisites: ENGR 242, ENGR 243. Application of mechanics, mechanics of materials, and 
finite element method to machine design. Emphasis is on selection and sizing of machine 
elements, e.g., threaded fasteners, etc., which are subjected to static loading or fatigue. Design 
of welded joints is also considered. 
MCEN 371 Mechanical Engineering Laboratory (4) Lecture 2, laboratory 3. 
Prerequisites: PHYS 132, ENGR 344. Experimentation, correlation of experimental data, 
error analysis, and presentation of technical results are covered from the viewpoint of the 
mechanical engineer. Several experiments that demonstrate academic concepts and principles 
in the areas of thermodynamics, fluid mechanics, heat transfer, control theory, and robotics 
are performed during the laboratory sessions. Measurement techniques include both digital 
and analog data acquisition and reduction. 
MCEN 429 Mechanical Design I (4) Lecture 3, laboratory 3. 
Prerequisites: MCEN 229 and MCEN 340. An advanced treatment of engineering design 
principles with an emphasis on computer aided design (CAD) and an introduction to 
manufacturing processes. The laboratory simulates a “real world” environment. The students 
are presented with a product specification, and they must prepare a preliminary proposal, 
form a project team, and develop a suitable design subject to performance and economic 
constraints. Topics include: applied finite element analysis, quality engineering, materials 
selection, cost evaluation, and project and personnel management. 
MCEN 430 Mechanical Design II (4) Lecture 1, laboratory 3. 
Prerequisite: MCEN 429. Engineering design in a project format. Applications drawn from 
industry and laboratories. 
MCEN 431 Chernobyl Catastrophe (3) Lecture 3. 
Prerequisite: Senior standing. The course uses the Chernobyl Nuclear Power Plant accident as 
a case study to demonstrate the complex technical, political and economic issues associated 
with power production. Lectures are given on power demand and supply, the physics of 
nuclear reactors and power plants as well as the scenario and environmental impact of the 
accident. In addition, students are taught elements of the Soviet political, social and economic 
system and its effect on decision making processes relevant to power plant technology. 



MCEN 432 Thermal Power Plant (3) Lecture 3. 
Prerequisite: Senior standing. Overview of thermal power plant cycles, components of 
thermal power plants, congeneration, burners and combustors, fluidized bed reactors, nuclear 
energy, nuclear reactors, geothermal energy, solar energy, wind power, wave power, ocean 
thermal cycles. 
MCEN 465, MCEN 466 Undergraduate Research (3). 
Prerequisite: Senior standing Corequisite: MCEN 615. May be elected for preparation of 
honors thesis upon recommendation of the faculty. May fulfill elective requirement if 
approved by department chair. 
MCEN 467 Control Systems (3) Lecture 3. 
Prerequisite: MCEN 312. Review of basic modeling techniques for mechanical and electrical 
systems with respect to dynamic performance. Block diagram analysis. Feedback and 
compensation. Steady-State and transient behavior with computer simulation. Root locus and 
frequency response methods. Design of PID controllers. 
MCEN 491, MCEN 494 Special Topics (to be specified)(3). 
Prerequisite: Senior standing Corequisite: MCEN 615. May be elected for a special reading 
course upon recommendation of the faculty. May fulfill elective requirement if approved by 
department chair. 
MCEN 601 Mathematical Methods for Engineers (3) Lecture 3. 
Prerequisite: MATH 224. Review of calculus and ordinary differential equations, series 
solutions and special functions, complex variables, partial differential equations, and integral 
transforms. 
MCEN 607 Advanced Heat Transfer (3) Lecture 3. 
Prerequisites: MCEN 302, ENGR 344, MCEN 601, or approval of instructor. Thermal 
modeling and analysis of conduction and convection heat and mass transfer. 
MCEN 613 Advanced Mathematics for Engineers (3) Lecture 3. 
Prerequisites: MATH 224 and senior standing. Various exact and approximate methods in 
differential equations. Regular and singular perturbation theory, variational methods, 
weighted residuals, local and global analysis. Applications to physical problems in heat 
transfer, vibrations, fluid and solid mechanics. 
MCEN 615 Departmental Seminar (0). 
This weekly, one-hour research seminar includes presentations by students conducting 
research, faculty, and invited speakers from other institutions. Attendance of all graduate 
students and undergraduate students enrolled in either MCEN 491, 494, 465, or 466 is 
required. 



MCEN 616 Geophysical Fluid Dynamics (4) Lecture 4. 
Prerequisites: MCEN 302, ENGR 344 or approval of instructor. Thermodynamic and fluid 
mechanical aspects of the earth’s atmosphere and oceans. Local and global aspects of weather 
and climate and emphasis on man’s influence on his environment. 
MCEN 620 Thermal Design (4) Lecture 4. 
Prerequisites: MCEN 304, MCEN 302, ENGR 344 or approval of instructor. Design of 
components of heating, cooling, or processing systems. Performance of shell-and-tube heat 
exchangers, regenerators. 
MCEN 626 Computational Fluid Mechanics and Heat Transfer (3) Lecture 3. 
Prerequisites: MCEN 302, ENGR 344 or approval of instructor. Development and application 
of finite difference methods to solve fluid flow and heat transfer problems. The methods can 
also be adapted to flows involving chemical reactions and mass transfer. 
MCEN 627 Advanced Thermodynamics (3) Lecture 3. 
Prerequisite: MCEN 304 or approval of instructor. The laws of thermodynamics, phase 
equilibria, chemical potentials, and law of mass action. Application of the second law to 
conservation of resources. Applications of irreversible thermodynamics to transport processes 
and mechanics. 
MCEN 628 Statistical Thermodynamics (3) Lecture 3. 
Prerequisite: MCEN 627 or approval of instructor. Principles of kinetic theory, quantum 
mechanics, and statistical mechanics are considered with emphasis on applications to 
thermodynamic systems. The laws of classical thermodynamics are considered from a 
microscopic viewpoint. 
MCEN 632 Thermal Power Plant (3) Lecture 3. 
Prerequisite: Senior standing. Overview of thermal power plant cycles, components of 
thermal power plants, cogeneration, burners and combustors, fluidized bed reactors, nuclear 
energy, nuclear reactors, geothermal energy, solar energy, wind power, wave power, ocean 
thermal cycles. 
MCEN 636 Advanced Thermal Radiation (3) Lecture 3. 
Prerequisite: MCEN 302 or approval of instructor. Thermal radiation in evacuated enclosures 
and in absorbing, emitting and scattering media. Combined conduction, convection and 
radiation. 
MCEN 651 Continuum Mechanics (3) Lecture 3. 
Prerequisites: ENGR 243, ENGR 344 or approval of instructor. An introduction to the 
mechanics of continua. The stress tensor. Deformation and flow. Constitutive relations. 
Applications to common solids and fluids. 
MCEN 652 Advanced Fluid Mechanics (3) Lecture 3. 
Prerequisite: ENGR 344 or approval of instructor. Basic concepts and conservation laws as 
they govern Newtonian fluids. Flow kinematics and special theorems. Viscous flows of 
incompressible fluids. Practical boundary layer and pipe flow solutions using classical models 
and techniques. 
MCEN 653 Advanced Dynamics (3) Lecture 3. 
Prerequisite: ENGR 242 or approval of instructor. Particle dynamics and rigid body dynamics 
are reviewed. Orbital motion in an inverse-square gravitational field. Orbital trajectories and 
time of flight. Introduction of calculus of variations with emphasis on the principles of 
Lagrange and Hamilton. Motion of axially symmetric bodies. 
MCEN 660 Product Design 
Prerequisite: Permission of Instructor. This course involves generating original ideas and 
transforming them into successful products. There is an emphasis on acquiring an intuitive, 
hands-on understanding of a product development methodology. Students will gain 
experience serving as both a team leader and a team member in designing and prototyping 



consumer products. The course includes group communication, concept generation, product 
architecture, industrial design and prototyping. 
MCEN 665 Digital Control (3) Lecture 3. 
Prerequisite: MCEN 467 or approval of instructor. Time-domain representations of linear 
discrete systems. Analysis of discrete-time systems: Time-domain approach, Z-transform 
approach. State variable technique. Stability of digital systems. Controllability and 
observability of digital systems. Time optimal control design. Optimal digital regulator 
design. 
MCEN 666 Intelligent Control (3) Lecture 3. 
Prerequisite: Approval of instructor. Discrete system analysis, Z-transforms, performance 
criteria, controllability and observability, observers, and system identification. Autonomous 
systems, learning systems, hierarchical structure, sensor management, knowledge based 
control systems, and intelligent control architectures. Evaluation of and experimentation with 
laboratory system. 
MCEN 668 Modern Control and Optimization (3) Lecture 3. 
Prerequisites: MCEN 312, MCEN 467 or approval of instructor. Analytical and 
computational techniques for optimization including dynamic programming, maximum 
principle, and calculus of variations. Optimization algorithms. Formulations of modern 
optimal control problems for engineering applications. Optimization of bang-bang and linear 
control systems. Controllability, observability, and state-space synthesis techniques. 
MCEN 671 Robotic Systems I (3) Lecture 3. 
Prerequisite: Senior or graduate standing. Overview of robotic systems and applications. 
Manipulator kinematics. Inverse kinematics. Differential kinematics and statics. Task and 
trajectory planning. Actuators and sensors. 



MCEN 672 Robotic Systems II (3) Lecture 3. 
Prerequisite: Senior or graduate standing. Analysis of robot manipulator dynamics. Design of 
robot mechanisms. Generalized coordinate transformation, differential translation and 
rotation, manipulator transforms applied to robots. Jacobian of a manipulator applied to 
motion and force analysis. Applications of transforms to robot tools and end effectors. Robot 
control systems and sensors. Artificial intelligence methods applied to robot task planning. 
Case studies; laboratory experience. 
MCEN 678 Applied Fracture Mechanics (3) Lecture 3. 
Prerequisite: Senior or graduate standing. Theoretical foundations for brittle fracture theory 
with a focus on practical applications. Linear elastic fracture mechanics, dynamic fracture, 
micromechanical fracture, fracture behavior of materials, fatigue crack initiation and 
propagation. The course objective is to develop a physical basis for recognizing and 
investigating a wide range of fracture related problems. 
MCEN 679 Fracture Mechanics (3) Lecture 3. 
Prerequisite: Senior or graduate standing. This course is designed to introduce modern 
theories of material failure. The course emphasizes applications to new materials, such as 
ceramics and fiber reinforced composites, and typical practical problems dealing with light 
structures faced by aircraft and electronic industries. The following specific topics are 
covered: Basic methods of elastic stress analysis; applications to evaluations of stress 
concentrations and crack stress intensity factors; typical modes of fracture using basic 
concepts of brittle fracture, energy release rate, and other energy variation methods, including 
compliance method and cohesive force model. Analysis of ductile fracture includes an 
introduction to the ideas of the theory of perfect plasticity, yield conditions, yield surface, 
limit theorems, and slip line theory. Cracks in elastoplastic material are analyzed using 
principles of nonlinear fracture mechanics. 
MCEN 681 Advanced Mechanics of Materials (3) Lecture 3. 
Prerequisite: ENGR 243 or approval of instructor. Failure criteria. Torsion of a bar of non-
circular cross section. Curved beams. Beams on elastic foundations. Flat plates. Stress 
concentrations. Contact stresses. Buckling of columns, cylindrical tubes, rings and flat plates. 
Energy methods. 
MCEN 682 Mechanics of Composite Materials (3) Lecture 3. 
Prerequisites: MCEN 681 or approval of instructor. Behavior and structure of composite 
materials. Models for predicting global mechanical properties given the microstructural 
properties. Topics are relevant to the design, analysis, and fabrication of fibrous, particulate, 
and layered materials. Particular attention will be given to advanced ceramic-matrix and 
metal-matrix composites and to composites found in nature. 



MCEN 683 Theory of Elasticity I (3) Lecture 3. 
Prerequisite: ENGR 243 or approval of instructor. Analysis of stress and strain. Basic 
equations of the linear theory of elasticity. Stress functions. Applications to the specific 
classes of problems such as plane strain, axisymmetric problems. 
MCEN 684 Mechanics of Solids (3) Lecture 3. 
Prerequisites: ENGR 243, MCEN 651 and approval of instructor. Analysis of stress and 
strain. Conservation principles and entropy inequality . Elastic, plastic, and viscoelastic 
behavior of solids. Solutions of problems in elasticity. 
MCEN 685 Thermal Environmental Design (3) Lecture 3. 
Prerequisite: MCEN 304 or approval of instructor. The course expands upon the basic 
principles of refrigeration, heating, and air conditioning. Future trends in residential climate 
control systems are discussed with emphasis on the design of larger, central-station systems 
of the commercial, institutional, and industrial types. Design includes refrigerant, steam, 
water, and air distribution systems as well as energy conservation considerations and 
techniques. Both hydronic and air-side testing and balancing of systems are included. The 
course draws heavily on the ASHRAE Guide. 
MCEN 688 Analytical Methods in Continuum Mechanics (3) Lecture 3. 
Prerequisite: Approval of instructor. This course is an introduction to the application of 
certain powerful mathematical methods that are currently used in solving solid mechanics 
problems. The following topics are covered: kinematics of deformation; stress tensor; 
constitutive equations; basic differential operations on scalars, vectors and second rank 
tensors in curvilinear coordinates; application of the methods of analytic functions theory to 
two dimensional linear theory of elasticity and to two dimensional potential flow; 
fundamental problems of fracture mechanics. 
MCEN 689 Engineering Optics (3) Lecture 3. 
Prerequisite: PHYS 132, MATH 224, ENGR 243 or approval of instructor. The lectures deal 
with the nature and properties of electromagnetic radiation and how these are exploited by 
engineers. The use of structured light has had a very significant effect on a number of 
engineering activities, including communications via optical fiber, laser welding and cutting 
(including biological materials in surgical operations), computer memory storage, and 
metrology. While touching on all of these, this course 
“focuses” on the last, namely using light to measure the displacements and strains of 
materials and structures. Thus the special properties of electromagnetic radiation (e.g., wave 
propagation, ray tracing, interference, polarization, intensity, etc.) which make holographic, 
moire interferometric, shearographic, and photoelastic measurements possible, are explored 
extensively. 



MCEN 690 Mechanics, Materials and Processes in Microelectronics 
Prerequisite: PHYS 132, MATH 224, ENGR 243 or approval of instructor. This course 
presents fundamentals from all aspects of electronic packaging and its associated 
technologies, including materials science, electronics, and mechanics. The emphasis is on the 
design and manufacture of increasingly dense electronic assemblies. Topics include: 
mechanical and thermomechanical behavior, materials, interconnection technologies 
(including solder technology, ball grid arrays, chip-scale and direct-chip-attach), IC 
packaging, and surface mount technologies. The students will make oral presentations on 
current research topics and tackle contemporary problems in the field. 
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