
 

MECHANICAL ENGINEERING MAJOR 

Suggested Course Sequence 

3rd-Class Year 2nd-Class Year 1st-Class Year 
Chem 200 
ECE 231 
Econ 201 
English 211 
Engr Mech 220 
Engr Mech 330 
Law 220 
Math 243 
Math 245 
MSS 200 
Physics 215 
Pol Sci 211 
 

Aero Engr 315 
Beh Sci 310 
Biology 315 
Engr Mech 305 
Engr Mech 320 
History 300 
Math 346 
Math 356 
Mech Engr 312 
Mech Engr 325 
Mech Engr 341 
Mech Engr  Opt  
Philos 310 
 
 

Astro Engr 310 
English 411 
Engr Mech 460 
Mech Engr 370 
Mech Engr 491 
Mech Engr 492 
Mech Engr Emphasis  
Mech Engr Emphasis  
Mech Engr Emphasis  
Mech Engr Opt  
MSS 415/416 
Soc Sci 412 
 

MECHANICAL ENGINERING (MECH ENGR) 

Offered by the Department of Mechanical Engineering (DFEM). 

Mech Engr 312. Thermodynamics. Fundamental principles of classical equilibrium thermodynamics. Modeling of 
gas and fluid properties. Thermodynamic processes. Development and application of the first and second laws of 
thermodynamics to closed and open systems. Applications to power and refrigeration cycles, and introductory heat 
transfer. 

Mech Engr 325. Engineering System Dynamics. Modeling, analysis and design of multi-domain engineering 
systems including mechanical, electrical, hydraulic, thermal, and control elements. Models are developed based on 
tracking power interactions between system components. Mathematical models are developed in state space form 
and are investigated both analytically and numerically. System response to initial conditions and forcing functions is 
examined. Tools are introduced to predict system stability, behavior and response to parameter variation. Non-linear 
models and elementary control systems are introduced. 

Mech Engr 341. Fluid Mechanics. Description of fluid matter. Derivation of the governing equations. Application 
to hydrostatics, boundary layers, pipe flow, introductory computational fluid dynamics, compressible flow, 
introduction to turbomachinery (with emphasis on pumps). Normal shocks and isentropic flow.  

Mech Engr 370. Introduction to Machine Design. Introduction to static failure theories and fatigue. Analysis and 
design of machine components including shafts, hydrodynamic and rolling element bearings, spur gears, clutches, 
brakes and springs. Design of joints using screws, bolts and welds. Emphasizes stress analysis and design trade-offs. 

Mech Engr 396. Mechatronics. Integration of mechanical and electrical design, applying the design process to 
develop an integrated electromechanical system autonomously controlled by a microprocessor. Electrical system 



development topics include digital logic, actuator control, sensor integration and signal conditioning. Group design 
projects throughout the semester leading to the integrated final project. Open only to Mechanical Engineering 
majors with departmental permission. 

Mech Engr 405. Mechanical Engineering Design Seminar I.  The course is designed to give Mechanical 
Engineering majors or those cadets considering majoring in Mechanical Engineering an opportunity to participate on 
one of the various capstone teams offered within the Engineering Mechanics department.  This involvement will 
increase their knowledge of topics within the major as well as increase continuity in the capstone design teams.  In 
addition, it will allow cadets to work on a real-world engineering design problem.  Cadets will participate with a 
capstone team through the duration of the course.   

Mech Engr 406.  Mechanical Engineering Design Seminar II.  The course is designed to give Mechanical 
Engineering majors or those cadets considering majoring in Mechanical Engineering an opportunity to participate on 
one of the various capstone teams offered within the Engineering Mechanics department.  This involvement will 
increase their knowledge of topics within the major as well as increase continuity in the capstone design teams.  In 
addition, it will allow cadets to work on a real-world engineering design problem.  Cadets will participate with a 
capstone team through the duration of the course.   

Mech Engr 441. Heat Transfer. Studies thermal radiation, steady and transient conduction, convection laminar and 
turbulent, internal and external flow, boundary layers, and empirical correlations. Applies analytical and numerical 
solution techniques to selected problems. Applications address fins, heat exchangers, and interactive computing. 

Mech Engr 467. Energy Conversion. Applications of the first and second laws of thermodynamics to the major 
energy converters including steam plants, internal combustion engines and turbojet engines. Additional topics may 
include combustion analysis, energy storage, and refrigeration. 

Mech Engr 468. Sustainable Energy. Covers current and potential future energy systems, including resources, 
extraction, conversion, and application, with sustainability as a major consideration. Considers different renewable 
technologies as possible replacements for more conventional energy technologies. 

Mech Engr 490. Automotive Systems Analysis for the Engineer. Analyzes the modern automobile as an 
engineering system. Applies engineering concepts to the design, maintenance and integration of automotive 
subsystems. Analyzes power plants, clutches, transmissions, drive trains, suspension systems, steering and braking 
dynamics, and overall vehicle performance including economy. 

Mech Engr 491. Capstone Design Project I. Capstone engineering design experience for the Mechanical 
Engineering major. Emphasizes the design process, complete analysis, and technical communication in the creative 
development of a mechanical system. System is designed, fabricated, and tested against performance specifications 
determined by faculty members. 

Mech Engr 492. Capstone Design Project II. Capstone engineering design experience for the Mechanical 
Engineering major. Emphasizes the design process, complete analysis, and technical communication in the creative 
development of a mechanical system. System is designed, fabricated, and tested against performance specifications 
determined by faculty members. 

Mech Engr 499. Independent Study.   study, research, or design on a topic established with the approval of the 
Department Head. If the student performs exceptionally well (as determined by the Research Mentor and 
Department Head), Mech Engr 499 credit can be awarded for a successful Cadet Summer Research Program also 
meeting the Mech Engr Option II requirement of the Mechanical Engineering program. 



The following appear in the core majors as well as in various other majors. However, they are not listed under the 
course descriptions for any particular major. They are provided here for convenience. 

Engr Mech 220. Fundamentals of Mechanics. Introduces the fundamental principles of statics and mechanics of 
materials applied to aerospace systems. Topics include: force and moment equilibrium using free body diagrams and 
vector algebra; stress, strain, and deformation response of deformable bodies to axial, torsional, flexural, and 
combined loadings; material properties and selection criteria; and failure modes of materials and structures. 

Engr Mech 305. Engineering Tools Seminar. Junior-level seminar designed to help Mech Engr majors transition 
into the degree-granting program. Includes industrial design and fabrication and essential skills required for success 
in the Mech Engr program. Emphasizes hands-on engineering tools with in-class practice using related hardware, 
software, and program specific techniques and safe operation of critical lab equipment. 

Engr Mech 320. Dynamics. Kinematic and kinetic analysis of particles and rigid bodies, as well as an introduction 
to mechanical vibrations of simple systems. Topics include kinematics in 2- and 3-dimensions using Cartesian, path, 
and polar coordinates; kinetics using force-mass-acceleration, work-energy, and impulse-momentum methods; 
introduction to single degree of freedom vibration. Emphasizes vector solutions. 

Engr Mech 330. Mechanics of Deformable Bodies. Axial loading. Statically indeterminate structures. Beam 
theory: shear and moment diagrams, stress, and deflection. Transformation of stress and strain. Mohr’s circle. 
Introduction to failure theories. Introduction to material selection criteria. Euler buckling. Stress concentrations. 
Introduction to energy methods and Castigliano’s theorems. 

Engr Mech 332. Aerospace Structures. Analysis and design of lightweight, thin-walled and semimonocoque 
structures. Margin of safety. Material selection including strength, stiffness and weight. 

Engr Mech 340. Materials Science for Engineers. Surveys engineering applications of non-ferrous and ferrous 
alloys, polymers, ceramics and composites. Basic crystallographic notation and molecular structure of common 
engineering materials. Principles of metallurgical thermodynamics and kinetics applied to phase transformations and 
strengthening mechanisms. 

Engr Mech 350. Mechanical Behavior of Materials. Behavior of materials under simple axial, biaxial and triaxial 
states of stress. Micromechanisms of elastic and inelastic deformation and strengthening mechanisms. Introduces 
linear elastic fracture mechanics. Fatigue failure theories and fatigue crack growth analysis. Applications to design 
of aerospace vehicles and structures. 

Engr Mech 42l. Vibrations. Free and forced vibrations of discrete systems. Considers the effect of viscous and 
other types of damping. Analyzes matrix methods used in multi-degree-of-freedom systems. Dynamic analysis of 
continuous systems. 

Engr Mech 43l. Introduction to Finite Element Analysis. Analysis and design of truss, frame, shell, and solid 
structures using the direct stiffness and energy formulation methods. Topics include: theoretical development of 
elementary finite elements and models, thermal and dynamic structural analysis, and computer-aided design and 
analysis projects using commercial, professional software. 

Engr Mech 440. Physical Metallurgy. Physical metallurgy related to properties of engineering metals. Study of 
crystal structure and imperfections, diffusion, thermodynamics, phases and phase transformations, and material 
processing and how each alters material properties. Discussion of specific metals/alloy systems and design 
philosophies for new alloys. Thermomechanical strengthening design project and semester-long knife design and 
construction project. 



Engr Mech 445. Failure Analysis and Prevention. Failure analysis and prevention is a technical discipline that 
integrates mechanical engineering, materials engineering, and structural analysis into component analysis and 
design. Laboratory techniques including scanning electron microscopy, metallography, non-destructive inspection, 
and mechanical testing are used to determine the causes of failures of mechanical components. Re-designs may 
include changes in geometry, materials selection, or operation to preclude failure. 

Engr Mech 450. Aerospace Composite Materials. Introduces select advanced aerospace materials. Topics include: 
mechanical behavior, design and analysis, processing, testing, inspection and repair of resin-matrix composite 
materials, and processing and application of metal-matrix and ceramic-matrix composites. Emphasizes hands-on 
project in design, fabrication, and testing of a composite structure. 

Engr Mech 460. Experimental Mechanics. Introduces experimental measurements and their role in the mechanical 
design process. Includes theory and application of static and dynamic instrumentation: strain, vibration, temperature, 
and pressure transducers. Hands-on laboratory experience constitutes one-half of the course. Laboratory sessions 
involve analysis, design, test plans, calibration, and testing. 

Engr Mech 495. Special Topics. Selected topics in mechanics. 


