the State of Minnesota and the Nation. The program also
provides students with the necessary background to pur-
sue graduate studies in Mechanical Engineering.

M echanical Engineering
College of Science, Engineering & Technology
Department of Mechanical and Civil Engineering
205 Trafton Science Center E

Phone: 507-389-6383

Fax: 507-389-5002

Web site: me.mnsu.edu

Goals and Objectives: Goals and objectives are at-
tributes necessary to achieve a mission. The Mechani-
cal Engineering program at Minnesota State University,
Mankato have identified the following goals and ob-
jectives to meet its mission:

Chair. Saeed Moaveni, Ph.D., P.E. 1. To provide a high quality learning environment

Vance Browne, Ph.D., P.E.; Karen C. Chou, Ph.D., P.E.; To provide a highly competent and dedicated facu

N

Jerzy Fiszdon, Ph.D., P.E.; Charles W. Johnson, Ph.D.i' E a:gagten;?;g:rtﬁ?egggﬁm;g It:l:?oﬁ);?c?rra?.u
P.E.; Vojin Nikolic, Ph.D.; Deborah K. Nykanen, Ph.D.; ** ‘2P 0u¢ g yeq
) ment and facilities.
James Wilde, Ph.D., P.E. . . .
5. To provide professional courses to achieve pro

Adjunct Faculty: William J. Billett, P.E.; Herman A.

Dharmarajan. Ph.D., P.E., DEE; William R. Douglass, 6.

P.E.; D. Joseph Duncan, P.E.; Theodore V. Galambos,

Ph.D., P.E.; Jon A. Huseby, P.E.; Peter Kjeer; Timothy7.
O. Loose, P.E.; Ken R. Saffert, P.E.; Mark B. Snyder, 8.

Ph.D., P.E.; Chad Suprenant, P.E.

9.

Mechanical engineering (ME) is essential to a wide range

of activities that include the research, design, development].0.

manufacture, management, and control of engineering
systems, subsystems, and their components.

ciency in thermal/fluid and solid/structural areas
To provide opportunities for students to acqui
communication, interactive, and managerial skill
To provide strong hands-on laboratory experieng
To provide opportunity for professional practice
including ethical, safe and professional condug
To foster strong bonds of faculty-students inte
action through extracurricular activities such
ASME, personal advising and consultation.
To foster an appreciation for professional devel-
opment and life long learning.

Academic Programs

These goals and objectives are fully compatible with
Mechanical engineers use the fundamentals of enginegtie mission of Minnesota State University, Mankato and
ing mechanics, energy, thermal-fluid sciences and mése College of Science, Engineering and Technology.
terial sciences to design and analyze mechanical syste@sals and objectives are monitored by the constituen-
that perform useful tasks required by society. For excies (mechanical engineering profession through the
ample, mechanical engineers work with the design argtogram’s Advisory Board and employers, students and
function of machines, devices, and structures in the aumni) of the program. The Advisory Board meets regu-
eas of manufacturing, processing, power generation, atatly and provides guidance, input, and feedback.
transportation (air, land, sea and space). As a result of a . . . )
rapidly expanding technology in recent years, mechan Dther |mport_ant features of mech_anlcal engineering
cal engineers have become more versed in Computﬁpgram at M.lnnesota State University, Mankato include
aided design; robotics; bioengineering; environment e following:

engineering; solar, wind, and ocean energy sources; ande
space exploration. The breadth of the field provides the
graduate with many possibilities for a satisfying career.

Students are required to take the Fundamentals
of Engineering exam in their senior year - a pre-
cursor to professional registration.

Typically, mechanical engineers are employed by the «  Students are encouraged to work in engineering

manufacturing, power, aerospace, automotive, computer
hardware and software, and processing industries. Ca-
reers are also available in design and development or-

. . . N .
ganizations as well as in many federal and state agencies.

The department will make any reasonable effort to ac-

related areas for exposure to industrial practice.
Internships are strongly recommended.

Senior students must participate in a full aca-
demic year design experience working in a team

similar to development teams in industry and
government. Industrial sponsored projects are
offered when available.

commodate people with disabilities.

The Mechanical Engineering program is accredited by

the Engineering Accreditation Commission of the AC-Recommended high school preparation is two vears of
creditation Board for Engineering and Technology. 9 prep year
algebra, one year of geometry, one-half year of trigo-

Program Mission Statement: The Mission of the Me- nometry, one-half year of college algebra, and a year each
chanical Engineering program at Minnesota State Unive®f physics and chemistry. Engineering drafting and a com-
sity, Mankato is to provide a broad-based education thauter language such as BASIC are also recommended.
will allow students to attain the knowledge and communiWithout this background it may take longer than four
cation skills necessary to be successful in any area of M¢ears to earn the degree.

chanical Engineering profession and to serve the needsgfimission to Major is necessary before enrolling in
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300- and 400-level courses. Admission to program islinnesota State University, Mankato only the applica-
granted by the department. Near the end of the sophtien form is submitted to the Department of Mechani-
more year, students should submit applications for adal and Civil Engineering along with a copy of that
mission to the mechanical engineering programstudent's MSU transcript obtained from “The Hub”. Pre-
Application to the program may be obtained from thengineering students at MSU are not guaranteed admis-
Department of Mechanical and Civil Engineering Ofsjon to the junior-level ME Program. If the applicant
downloaded from the department homepage. has any transfer credits from another college or univer-
Admission to the program is based on GPA and perfofity, Or expects to be admitted as a transfer student, all
mance in selected courses and is subject to approval 5gnsfer courses/credits must be evaluated by the Of-
the Department of Mechanical and Civil Engineeringfice of Admissions at Minnesota State University,
Only students admitted to the program are permitted f§ankato. The transfer student will need to refer to the
enroll in upper-division ME courses. No transfer credSupplemental Information and/or the Minnesota State
its are allowed for upper-division ME courses. For anyJniversity, Mankato Undergraduate Bulletin for infor-
exceptions to this policy, special written permission mughation about procedures that need to be followed when
be obtained and will be reviewed by the departmenfnaking application for admission as a transfer student.
The department makes a special effort to accommodaf@plicants for admission to the program must also sub-
transfer students. Transfer students are encouraged™ & complete plan of study.

contact the department as soon as possible to facilitate

a smooth transition. If local information is insufficient,
please write, call or visit the department. MECHANICAL ENGINEERING BS

Before being admitted to upper division mechanical erfRéquired (Special General Education, 23 credits):
gineering courses, a student must complete a minimuh?® Bachelor of Science in Mechanical Engineering de-
of 50 credits, including the following courses: Genera@ree does NOT adhere to the 44 credits of general educa-
Physics (calculus based) 10 credits; Calculus and Difon required by other colleges. Rather, itrequires a special
ferential Equations 16 credits; Introduction to Engineerdlstnbunon of communication, humanities anq social sci-
ing 2 credits; Computer Science (C++ or FORTRANENCe courses. Courses should be chosen to simultaneously
2 credits; Introduction to Engineering Design 1 creditsatisfy the university cultural diversity requirement.

Engineering Mechanics (Statics and Dynamics) 6 creqRequired Communication Courses (7 credits):

its; Electrical Engineering (Circuits, including lab) 4ENG 101 Composition (4) AND
credits; Chemistry 5 credits; and English CompositiospPEE 102 Public Speaking (3) OR
I, 4 credits. Moreover, students are required to takePEE 233 Public Speaking for Technical
diagnostic test. The purpose of the test is to identify Professions (3) OR

areas of weakness so that we can provide future iNG 271 Technical Communication (4)

rovement in those areas. . . . .
P Required Humanities and Social Science Courses

For transfer students the distribution of credits spec{minimum 16 credits):

fied in the previous paragraph may vary, but the totah the interest of making engineers fully aware of their
credits must satisfy departmental transfer requirementsacial responsibilities and better able to consider related
Transfer students should contact the department for ifactors in the decision-making process, course work in
dividual evaluation. the humanities and social sciences is required as an inte-

All courses and credits shown above must be complet&@! part of our mechanical engineering program. To
before enroliment in 300-level engineering courses. Afatisfy this requirement, the course selected must pro-
of the above courses except Introduction to EngineeYide both breadth and depth and not be limited to a selec-
ing and any internship credits must be taken for gradgpn of unrelated introductory courses. Not all courses in
It is not acceptable for the student to take any of thedwimanities and social sciences are acceptable, i.e. skill
courses on a pass/no credit basis. A grade of “C” Sleveloping courses are not acceptable. Courses should
better must be achieved in each course. To be consRf chosen to simultaneously satisfy the university cul-
ered for admission, the student must have a cumulatife@l diversity requirement. Each student should discuss
GPA of 2.5 for all science, math, ME and EE coursedVith histher mechanical engineering advisor selection
Admission to the Mechanical Engineering Program if courses to meet this requirement. All students are urged
selective and subject to approval of the Mechanical EfQ discuss this plan with their mechanical engineering
gineering Academic Standards Committee. Failure tgdvisors early in their academic career. An updated list
submit an application could result in the student beingf acceptable courses is posted in the department office.
denied admission to the program and registration in jurspecifically, the minimum requirements consist of (a)
ior or higher level classes in the ME program. If a stuthree credits of microeconomics or macroeconomics,
dentis denied admission to the Mechanical Engineering) at least 6 credits in the humanities area, and (c) at

Program, he/she can reapply to the program for admigrast 6 credits in the social science area; again, (a), (b),
sion in subsequent years. If the applicant has attendggld (c) must total at least 16 credits.
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To provide the measure of depth to the course of study,@PA Policy. To maintain satisfactory progress in the up-
least hree credits atie 300 level or above must be in-per-division mechanical engineering program, a student

cluded in the 16 credit regjament. Atleastoneupper-

division course must follow in the same subject area.

Required for Major (Prerequisites, 46 credits):
Mathematics (16 credits):

MATH 121 Calculus | (4)

MATH 122 Calculus Il (4)

MATH 223 Calculus I (4)

MATH 321 Ordinary Differential Equations (4)
Physics (10 credits):

PHYS 221 General Physics | (5)

PHYS 222 General Physics Il (5)

Computer Science (2 credits):

COMS 171 Introduction to C++ Programming (2)
Chemistry (5 credits):

CHEM 201 General Chemistry | (5)

Electrical Engineering (5 credits):

EE 101 Introduction to Engineering | (1)
EE 230 Circuits Analysis | (3)
EE 240 Evaluation of Circuits (1)

Mechanical Engineering (8 credits):

ME 103 Introduction to Engineering 111 (1)

ME 201 Introduction to Engineering Design (1)

ME 212 Statics (3)

ME 214 Dynamics (3)

Required for Major (53 credits):

EE 244 Introduction to Digital Systems (2)

EE 253 Logic Circuits Lab (1)

ME 206 Materials Science (3)

ME 223 Mechanics of Materials (3)

ME 241 Thermodynamics (3)

ME 291 Engineering Analysis (3)

ME 321 Fluid Mechanics (3)

ME 324 Heat Transfer (3)

ME 329 Applied Thermodynamics (3)

ME 333 Manufacturing Processes (3)

ME 336 Mechanical Engineering
Experimentation | (2)

ME 341 Linear Systems (3)

ME 417 Design of Machine Elements (3)

ME 420 Computer-Aided Engineering (4)

ME 428 Design Project | (3)

ME 436 Mechanical Engineering
Experimentation Il (2)

ME 438 Design Project Il (3)

ME 463 Automatic Controls (3)

ME 466 Mechanical Engineering
Experimentation 111 (2)

ME 492 Mechanical Engineering Seminar (1)

Required for Major (Electives, 6 credits):

Consult with your advisor for selection of electives:
ME Elective

ME Elective

Required Minor: None.

POLICIES/INFORMATION

must: (1) maintain a cumulative GPA of at least 2.3; and
(2) achieve a GPA of at least 2.0 each semester.

P/N Grading Palicy. P/N credit may not be applied to
any 200-level or higher required course in the mechani-
cal engineering curriculum except for internship cred-
its and courses designated as P/N only.

Probation Palicy. A student who does not maintain sa
isfactory progress as defined above will be placed
academic probationary status for a maximum of o
semester. During the probationary period, the stud
must maintain satisfactory progress and in addition:
must complete at least 8 credits for grade from the p
scribed ME curriculum; and (b) shall not receive a d
gree without first conforming to the satisfactory progre
criteria. A student who does not maintain satisfacto
progress during the probationary period will not be §
lowed to continue in the program. The student may la
reapply for admission to the program.

Academic Programs

Refer to the College regarding required advising for s
dents on academic probation.

Appeals. A student has the right to appeal a department
decision in writing. The department will consider such
appeals individually.

COURSE DESCRIPTIONS

ME 101 (1) Introduction to Engineering |

Historical and global perspectives, engineering disci-
pline and functions, professional aspects of engineer-
ing, ethical aspects of engineering, creativity and inno-
vation, basics of personal computers-word processing
and spreadsheets, introduction to problem solving.

\

ME 102 (1) Introduction to Engineering |1

A continuation of ME 101 covering historical and glo-
bal perspectives, engineering discipline and functions,
professional aspects of engineering, ethical aspects of
engineering, creativity and innovation, basics of per-
sonal computers-word processing and spreadsheets, in-
troduction to problem solving.

\

ME 103 (1) Introduction to Engineering 111

Basic engineering drafting principles and conventions.
Orthogonal projection, isometric drawing, dimension-
ing, section views. Introduction to and use of computer
aided modeling system.

F, S

ME 201 (1) Introduction to Engineering Design
Introduction to engineering design philosophy and meth-
odology concentrating on increasing student’s ability to
prepare well-written technical communication and to
define problem and generate and evaluate ideas. Team-
ing skills enhanced. A term design project is included.
Pre: ME 103. Coreq: ME 212 F

ME 206 (3) Materials Science
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Physical principles of elastic and plastic deformation oPre: ME 241, ME 321 S

materials. Dislocation theory. Fatigue, creep, fracture, . . . .
hardness, phase diagrams and other mechanical phenﬁ‘vI E :.”27 .(3) M echa_mc_a] Engineering D_eﬂgn I .
pplications of principles of mechanics to the design

ena in materials. Ceramics and composite materials. & Vari . ;

. - of various machine elements such as bearings, shafts,
sidual stresses. Lecture and lab demonstrations. - A
F gears, clutches, brakes and springs. Design factors and

fatigue. Design problems considering engineering cal-

ME 212 (3) Statics culations, manufacturability and safety.
Resultants of force systems, equilibrium, analysis dPre: ME 214, ME 223 V
forces acting on structural and machine elements, fm'*\;I E 329 (3) Applied Thermodynamics

tion, second moments, virtual work. ; ; .

! Energy analysis and design of thermodynamic systems
Pre: PHYS 221 F, S . : ; .

including power and refrigeration cycles. Thermody-

ME 214 (3) Dynamics namic relations. Application of thermodynamics to mix-
Kinematics and kinetics of particles, systems of partures and solutions. Psychometrics. Introduction to chemi-
ticles and rigid bodies, work-energy, linear and angulagal thermodynamics. Third law of thermodynamics.
impulse momentum, vibrations. Pre: ME 241 S

Pre:ME 212 S ME 331 (1) Materials Properties Lab

ME 223 (3) Mechanics of Materials Elastic and plastic deformation of materials. Fatigue and
Load deformation, stress, strain, stress-strain relatiomnpact. Microstructure. Structural deflections. General
ship, buckling, energy concepts, stress analysis of strutxechanical properties of materials related to the per-

tural and machine elements. formance of products.
Pre: ME 212 F, S Pre: ME 206, ME 223 V
ME 241 (3) Thermodynamics ME 333 (3) Manufacturing Processes

Fundamental concepts of thermodynamics. Thermahtroduction to manufacturing, tribology, casting, bulk
properties of substances and state equations. Consergtaformation, sheet metal forming, material removal,
tion of mass, first and second laws. Examples of appljeining, polymers, powder metals, ceramics, automa-

cations to different engineering systems. tion, integrated systems. Design for manufacture.
Coreq: ME 214 F Pre: ME 206, ME 223 S
ME 291 (3) Engineering Analysis ME 336 (2) M echanical Engineering Experimentation |

Probability and statistics. Uncertainty, distributions Experiments in Mechanical Engineering, load-deforma-
Numerical solution of algebraic, transcendental and dition, load-failure, fatigue, impact, hardness. Introduc-
ferential equations. Numerical integration and differtion to traditional machining and material processing.
entiation. Structured programming language requiredCoreq: ME 333 S

Pre: ME 212 Coreq: MATH 321 S ME 341 (3) Linear Systems

ME 299 (2) Thermal Analysis Analysis of linear systems in the time and frequency do-
Basic principles of thermodynamics, fluid mechanicsnains. Physical systems modeled and analyzed using time
and heat transfer. First and second laws of thermodgemain techniques. Fourier and Laplace Transforms.
namics and application to engineering systems and théire: ME 214, MATH 321, EE 230 F

gt:::g;H$gt2fc2)r2'm'\i;r_;_i|ng§llenggneerlng major. M E.357 (©)] Mgchanica] Engineering Dsign_ll _
Motion, velocity, acceleration, and dynamic forces in

ME 308 (2) Design Mor phology various mechanisms and machines. Design of selected

Components of the product realization process are comechanical motion devices. Optimum design

ered including process steps, financial analysis arfére: ME 327 V

project planning. Design case studies are presented.ME 414 (3) Inter mediate Dynamics

ME 321 (3) Fluid Mechanics Two and three dimensional kinematics, multi-degree of
Introduction to fluid flow, fluid properties, fluid statics, freedom systems, Newton’s equations, impulse-momen-
the integral and differential approach to basic flow equaum, energy methods, Lagrange’s equations.

tions. Bernoulli's equation, similitude and dimensionaPre: ME 341 V

analysis, viscous internal and external flows, one d'ME415 (3) Structural Analysis

mensional compressible flow. Structural analysis of determinate and indeterminate

Pre: ME 214, Coreq: ME 241 F o .
beams, trusses, frames, plates shells; influence lines,

ME 324 (3) Heat Transfer moving loads, deflection analysis. Computer assisted

Steady and unsteady conduction. Free and forced catesign of structural members.

vection. Heat transfer by radiation. Combined modeBre: ME 417 V

of heat transfer. Elements of heat exchangers designME 416 (3) Thermal/Fluid Systems Design
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Th_e appllcatlgn of the principles of thermodyngmlcs E 428 (3) Design Project |
fluid mechanics, and heat transfer to the design al ) .
. . e first course in a two semester sequence that pro-
analysis of selected energy systems of current interest . ; .
._Vvifes a complete design experience under professional
such as nuclear, solar, geothermal, and also conventional. . o
. ) guidance. The course covers: the product realization
systems. Lecture and design projects. ) . - . .
. process, financial analysis, quality, patents, ethics and
Pre: ME 324, ME 329 V . L - .
case studies. The students initiate a design project early
ME 417 (3) Design of Machine Elements in the semester to be completed in ME 438.
Application of principles of mechanics to the design oPre: Senior standing in mechanical engineering F
various machine elements such as gears, bearlmﬁE 429 (3) Energy Conversion

springs, rivets, welding. Stresses in mechanical el?\?lethods of energy conversion. Topics may include
ments. Design factors, fatigue, manufacturability. Lec- :

. ; droelectric, geothermal, wind and solar power gene
tures and design projects. tion, as well as unconventional methods of energy cq
Pre: ME 214, ME 223 S g : ay

version. Term design problems.
ME 418 (3) Mechanical Systems Design Pre: ME 324, ME 329 V
The application of mechanics to the design and analysislgle 430 (3) Dynamics of Machinery
motion and force transmitting systems. Optimum des'gﬁ'—‘orce transmissibility, bearing reactions, applicatio

Pre: ME 417 V - }

to cams, flywheels, gear linkages, shaking forces, b
ME 420 (4) Computer Aided Engineering ancing, isolators, critical speeds. Term design proble
Computer-aided design and introduction to the use éfre: ME 417 V

advanced computer codes for engineering design aRﬁjE 433 (3) Design for Manufacture and A bly

anglyss._ReIated _the_oretlca_l four_ldatlons. Current design for assembly (DFA) techniques are d
Pre: Senior standing in Engineering F “ N

cussed. Both “manual” and software approaches are
ME 421 (3) Intermediate Fluid M echanics utilized, and enforced with numerous examples. Design
Potential flow, boundary layer flow, turbomachinery.for manufacturability (DFM) is addressed for many
Design aspects in fluid-flow systems. Formulation otommon manufacturing processes including: sheet
continuity, momentum and energy equations, applicanetal, casting, forging, plastics, machining, snap fits,
tions to control volumes, two-dimensional and axiallyelastomers, surface finishes/protective finishes, pow-
symmetric potential flows. dered metal, and extrusions. Recent DFM software is
Pre: ME 321V utilized. Class project required.

ME 423 (3) Intermediate M echanics of Materials ME 434 (3) Computer Control of Manufacturing
Stresses and deformation of curved beams, beams $ystems
elastic foundations, indeterminate problems, torsion ok study of the principles, techniques, and applications of
noncircular bars, introduction to plates and shells, thickomputer numerically controlled machine tools. The plan-
walled cylinders, failure theories. ning, use, expansion, and updating of computerized sys-
Pre: ME 417 V tems to meet the needs of industry. An introduction to
ME 424 (3) Analysis and Design of Heat Transfer ~ COmPuter Aided Manufacturing (CAM) systems.

. Pre: Senior standing in Engineering V
Equipment
Analysis of heat and mass flow, design of heat exchaniy}E 436 (2) M echanical Engineering Experimentation |
ers and accompanying piping system. Methods of heBperimental and analytical studies of phenomena and

Academic Programs

transfer enhancement, heat pipes. performance of fluid flow, heat transfer, thermodynam-
Pre: ME 324V ics, refrigeration and mechanical power systems.

ME 425 (3) Thermal Analysis & Control of Elec- e ME 324, ME 329 F

tronic Equipment ME 438 (3) Design Project |1

Thermal consideration in the design of heat-exchangehe second course of a two semester sequence, taken
equipment. Review of heat transfer modes; contact réhe semester in which the student expects to graduate.
sistance; air handling. Numerical methods. Coolinghese two courses provide a complete design experi-
techniques; fins, extended surfaces, cold plates, heatce. This course includes: completion of the design
pipes, immersion cooling, thermoelectric coolers. Enproject, design presentations, design report, design
hanced heat transfer. evaluations and manuals.

Pre: ME 324 V Pre: ME 428 S

ME 427 (3) Kinematics& Dynamicsof Mechanisms  ME 439 (3) Air Conditioning & Refrigeration
Computer-oriented methods of synthesis. Dynamics d&efrigeration cycles and equipment, refrigerant prop-
mechanisms. Force and moment balancing of mecherties, heating and cooling loads, psychometric analy-
nisms; shaking forces. Term design projects. sis of air conditioning. Distribution of air conditioning
Pre: ME 417 V medium and air quality as applied to design.
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Pre: ME 324 ME 329 V ME 471 (3) Production Tool Design

ME 441 (3) Vehicle Dynamics Classroom discussions and actual design projects are
The dynamics of ground vehicles is studied, includingombined to gain knowledge and experience necessary
pneumatic tires, vehicle handling, vehicle performanct design tools commonly used in modern manufactur-
(including transmissions), modeling & simulation, andng processes. Course consists of designing tools, gages,
current research topics such as ITS/AVCS (Intelligergimple jigs, fixtures, punches and dies as employed in
Transportation Systems Program/Advanced Vehicle Comass production processes.

trol Systems). Emphasis is on fundamentals, simulatiofre: Senior standing in Engineering V

and.l|m|te_d experlrneqtatlon. Cla§s prole(_:t req_wred. ME 491 (1-4) In-Service

Pre: Senior standing in Mechanical Engineering vV

ME 443 (3) Theory of Elasticity ME 492 (1) Mechanical Engineering Seminar

Fundamental ions of elasticity in thr imension : : f f - )
undamental equations of elasticity in three dimensio ?bacquamtstudentswnh various engineering careers, vari-

lane stress and plane strain, flexure and torsion of bars . . ) B .
p . P ous industries, and various societal and ethical problems.
of various shapes.

Pre: ME 223V Pre: Senior standing in Mechanical Engineering S

M E 446 (1) Senior Mechanical Engineering L abor atory ME 497 (1-6) Internship
Application of the engineering sciences and the principles

of measurement to the evaluation of operating charactvtE 499 (1-6) I ndividual Study
istics of mechanical equipment and systems. Design df

measurement systems. Collection, analysis, and interpre-

tation of the data and the presentation of the results.

Pre: Senior standing in Mechanical Engineering V

ME 450 (3) Finite Element M ethod

Energy and residual methods, 2D and 3D problems in
stress analysis. Application of steady and transient heat
flow, hydrodynamics, creeping flow.

Pre: ME 223 and ME 324 or instructor consent V

ME 462 (3) Vibrations

Free and forced vibration in linear single degree of free-
dom systems, design and analysis of multiple degree of
freedom systems with and without damping, vibration
of coupled systems.

Pre: ME 341V

ME 463 (3) Automatic Controls

Analysis of control systems using the methods of Evans,
Nyquist and Bode. Improvement of system performance
by feedback compensation. Introduction to digital control.
Pre: ME 341 F

ME 464 (3) Mechatronics

Synergistic combination of mechanical engineering,
electronics, controls and programming in the design of
mechatronic systems. Sensors, actuators and
microcontrollers. Survey of the contemporary use of
embedded microcontrollers in mechanical systems, case
studies.

Pre: ME 417, ME 463 S

ME 466 (2) Mechanical Engineering Experimenta-

tion I11

Experiments in vibrations: Motion measurement, force
measurement, free vibration, frequency response, im-
pact response, noise, signal processing. Experiments in
control: system modelling and characterization in the
time and frequency domains, feedback and compensa-
tion, PID control, control of velocity and position.

Pre: ME 463 S
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