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Mechanical Engineering (ME) is essential to a wide range of activities that include 
the research, design, development, manufacture, management, and control of engi�
neering systems, subsystems, and their components. Mechanical engineers use the 
IXQGDPHQWDOV�RI�HQJLQHHULQJ�PHFKDQLFV��HQHUJ\��WKHUPDO�ÀXLG�VFLHQFHV��DQG�PDWHULDO�
sciences to design and analyze mechanical systems that perform useful tasks required 
by society. For example, mechanical engineers work with the design and function of 
machines, devices, and structures in the areas of manufacturing, processing, power 
generation, and transportation (air, land, sea, and space). As a result of a rapidly 
expanding technology in recent years, mechanical engineers have become more 
YHUVHG�LQ�FRPSXWHU�DLGHG�GHVLJQ��URERWLFV��ELRHQJLQHHULQJ��HQYLURQPHQWDO�HQJLQHHU�
ing; solar, wind, and ocean energy sources; and space exploration. The breadth of the 
¿HOG�SURYLGHV�WKH�JUDGXDWH�ZLWK�PDQ\�SRVVLELOLWLHV�IRU�D�VDWLVI\LQJ�FDUHHU�

Typically, mechanical engineers are employed by the manufacturing, power, 
aerospace, automotive, computer hardware and software, and processing indus�
tries. Careers are also available in design and development organizations as well 
as in many federal and state agencies. The department will make any reasonable 
effort to accommodate people with disabilities.

Accreditation. The Mechanical Engineering program is accredited by the Engi�
neering Accreditation Commission of ABET, http://www.abet.org.

Program Objectives. The Mission of the Mechanical Engineering program at 
0LQQHVRWD�6WDWH�0DQNDWR�LV�WR�SURYLGH�D�EURDG�EDVHG�HGXFDWLRQ�WKDW�ZLOO�HQDEOH�
graduates to enter practice in the mechanical engineering profession, serving the 
needs of the State of Minnesota and the Nation.

:LWKLQ�����\HDUV�RI�JUDGXDWLRQ��JUDGXDWHV�RI�WKH�PHFKDQLFDO�HQJLQHHULQJ�SUR�
gram at Minnesota State University, Mankato are expected to contribute to the 
profession and to society as a whole by achieving a combination of the follow�
ing milestones.

 1. Based on their strong technical foundation in mechanical engineering,
  they have advanced professionally to increased levels of responsibility, 
  have successfully transitioned into business or management, or have 
  successfully completed an advanced degree.
 2. They have demonstrated an ability to communicate technical information 
  through internal and external technical reports or proposals, patent 
  applications, published papers and articles, or conference presentations.
� ��� 7KH\�KDYH�SDUWLFLSDWHG�LQ��RU�VHUYHG�DV�DQ�RI¿FH�RI��D�ORFDO��UHJLRQDO��RU���
  national professional engineering society, standards committee, or state/
  local board.
 4. They have participated in continuing education or pursued additional 
� � LQGXVWU\�FHUWL¿FDWLRQ�
 5. They have become a registered professional engineer.

The program mission and educational objectives are fully compatible with the 
mission of Minnesota State Mankato and the College of Science, Engineering, 
and Technology. Program objectives are monitored by the constituencies (me�

chanical engineering profession through the program’s Industrial Advisory Board 
and employers, alumni, students, and faculty of the program).

Other important features of the mechanical engineering program at Minnesota 
State Mankato include the following:
�� 6WXGHQWV�DUH�UHTXLUHG�WR�WDNH�WKH�)XQGDPHQWDOV�RI�(QJLQHHULQJ�H[DP�LQ�
WKHLU�VHQLRU�\HDU���D�SUHFXUVRU�WR�SURIHVVLRQDO�UHJLVWUDWLRQ�

�� 6WXGHQWV�DUH�HQFRXUDJHG�WR�ZRUN�LQ�HQJLQHHULQJ�UHODWHG�DUHDV�IRU�H[SRVXUH�
to industrial practice. Internships are strongly recommended.

�� 6HQLRU�VWXGHQWV�PXVW�SDUWLFLSDWH�LQ�D�IXOO�DFDGHPLF�\HDU�GHVLJQ�H[SHULHQFH�
working in a team similar to development teams in industry and govern�
ment. Industrial sponsored projects are offered when available.

Preparation. Recommended high school preparation is one year each of precalcu�
lus (or equivalent), physics and chemistry.  Engineering drafting and a computer 
language are also recommended.  Without this background it may take longer 
than four years to earn the degree.

Program Admission.  Admission to the Mechanical Engineering Program is 
JUDQWHG�E\�WKH�GHSDUWPHQW��DQG�LV�QHFHVVDU\�EHIRUH�HQUROOLQJ�LQ������DQG�����OHYHO�
courses.  Near the end of the sophomore year, students must submit an applica�
tion for admission to the civil engineering program.  Applications to the program 
may be obtained from the Department of Mechanical and Civil Engineering or 
downloaded from the department homepage.

Admission to the program is based on GPA and performance in selected courses 
and is subject to approval by the Department of Mechanical and Civil Engineer�
LQJ��2QO\�VWXGHQWV�DGPLWWHG� WR� WKH�SURJUDP�DUH�SHUPLWWHG� WR�HQUROO� LQ�XSSHU�
GLYLVLRQ�0(�FRXUVHV��*HQHUDOO\��QR�WUDQVIHU�FUHGLWV�DUH�DOORZHG�IRU�XSSHU�GLYLVLRQ�
mechanical engineering courses. For any exceptions to this policy, special written 
permission must be obtained and will be reviewed by the department. The depart�
ment makes a special effort to accommodate transfer students. Transfer students 
are encouraged to contact the department as soon as possible to facilitate a smooth 
transition. Please feel free to write, call or visit the department.

Before being admitted to upper division mechanical engineering courses, a stu�
GHQW�PXVW�FRPSOHWH�D�PLQLPXP�RI����FUHGLWV��LQFOXGLQJ�WKH�IROORZLQJ�FRXUVHV��
*HQHUDO�3K\VLFV��FDOFXOXV�EDVHG����FUHGLWV��&DOFXOXV�DQG�'LIIHUHQWLDO�(TXDWLRQV�
���FUHGLWV��,QWURGXFWLRQ�WR�(QJLQHHULQJ���FUHGLWV��&RPSXWHU�*UDSKLFV�&RPPXQL�
cation 1 credit; Geometric Dimensioning and Tolerancing 1 credit; Introduction 
to Problem Solving and Engineering Design 2 credits; Engineering Mechanics 
�6WDWLFV�DQG�'\QDPLFV����FUHGLWV��(OHFWULFDO�(QJLQHHULQJ��&LUFXLWV��LQFOXGLQJ�ODE��
��FUHGLWV��&KHPLVWU\���FUHGLWV��DQG�(QJOLVK�&RPSRVLWLRQ���FUHGLWV��0RUHRYHU��
students are required to take a diagnostic test. The purpose of the test is to identify 
areas of weakness so that we can provide future improvement in those areas.

To be considered for admission a grade of “C” (2.00) or better must be achieved 
in each course listed above, and a student must have a cumulative GPA of 2.50 in 
the core courses.  All core course grades (including those for repeated courses) 
will be considered in the computation of the GPA for admission to the program.

Transfer Students. The department makes a special effort to assist transfer 
students.  Transfer students are encouraged to contact the department as soon as 
possible to facilitate a smooth transition. Please feel free to write, call, or visit 
the department. Generally, no transfer credits are allowed for upper division civil 
engineering courses. For exceptions to this policy, special written permission must 
be obtained from the department. Transfer students must take a minimum of 12 
credits at Minnesota State Mankato prior to being considered for full admission 
WR�WKH�SURJUDP��)RU�WUDQVIHU�VWXGHQWV�WKH�GLVWULEXWLRQ�RI�FUHGLWV�VSHFL¿HG�IRU�WKH�
core courses may vary, but the total credits must satisfy departmental transfer re�
quirements. Transfer credits are not normally used in the computation of the GPA 
for admission to the program. Transfer students should refer to the Supplemental 
Information in the Undergraduate Bulletin for information about procedures to 
be followed when applying for admission to the University.

POLICIES/INFORMATION

Satisfactory Progress. Once admitted to the mechanical engineering program, 
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D�VWXGHQW�PXVW�PDLQWDLQ�VDWLVIDFWRU\�SURJUHVV�LQ�WKH�XSSHU�GLYLVLRQ�0HFKDQLFDO�
(QJLQHHULQJ�SURJUDP�E\������PDLQWDLQLQJ�D�FXPXODWLYH�*3$�RI�����IRU�DOO�XSSHU�
division engineering courses (including repeated courses); and (2) achieving a 
GPA of at least 2.0 each semester for all courses required for the major.  All 
courses, including repeated courses, will be used in the GPA calculations above. 
6WXGHQWV�DUH�UHTXLUHG�WR�WDNH�D�GHSDUWPHQW�DGPLQLVWHUHG�GLDJQRVWLF�WHVW�LQ�WKHLU�
junior year. The purpose of this test is to provide feedback which will be used to 
strengthen the curriculum and to improve the preparation of students. Students 
are also required to take the Fundamentals of Engineering (FE) Exam prior to 
graduation.

P/N Grading Policy.  P/N credit is not allowed for any course used to meet the 
mechanical engineering degree requirements.

Probation Policy. Once admitted to the program, a student who does not maintain 
VDWLVIDFWRU\�SURJUHVV�DV�GH¿QHG�DERYH�ZLOO�EH�SODFHG�RQ�SURJUDP�SUREDWLRQDU\�
status for a maximum of one semester. During the probationary period, the student 
PXVW�DFKLHYH�VDWLVIDFWRU\�SURJUHVV�DQG��LQ�DGGLWLRQ���D��PXVW�FRPSOHWH�DW�OHDVW���
FUHGLWV��DSSURYHG�E\�WKH�GHSDUWPHQW��RI�XSSHU�GLYLVLRQ�HQJLQHHULQJ�FRXUVHV�IRU�
grade from the prescribed Mechanical Engineering curriculum; and (b) shall not 
UHFHLYH�D�GHJUHH�ZLWKRXW�¿UVW�FRQIRUPLQJ�WR�WKH�VDWLVIDFWRU\�SURJUHVV�FULWHULD���
A student who does not maintain satisfactory progress will not be allowed to 
continue in the program. The student may later reapply for admission to the 
program. If readmitted, only probationary status will be granted, and continuation 
LQ�WKH�SURJUDP�ZLOO�EH�EDVHG�RQ�SHUIRUPDQFH�LQ�FRXUVHV�VSHFL¿HG�LQ�D�FRQWUDFW�
with the department.

Appeals.  A student may appeal any department decision in writing. The depart�
ment will consider such appeals individually.

)RU�WKH�PRVW�XS�WR�GDWH�OLVW�RI�0HFKDQLFDO�HQJLQHHULQJ�FRXUVHV��SOHDVH�YLVLW�RXU�
website at me.mnsu.edu.

MECHANICAL ENGINEERING BSME

Required �6SHFLDO�*HQHUDO�(GXFDWLRQ�����FUHGLWV�� The Bachelor of Science in 
Mechanical Engineering degree does NOT adhere to the 44 credits of general 
education required by other programs. Rather, it requires a special distribution of 
communication, humanities and social science courses. Courses may be chosen 
to satisfy the university diversity cultures requirement concurrently.

Required Communication Courses ���FUHGLWV�
ENG 101 Composition (4) AND
&067� ����� 3XEOLF�6SHDNLQJ���� OR
(1*� ���:��� 7HFKQLFDO�&RPPXQLFDWLRQ����

Required Humanities and Social Science Courses �PLQLPXP����FUHGLWV��
To satisfy this requirement, the course selected must provide both breadth and 
depth and not be limited to a selection of unrelated introductory courses. Not all 
courses in humanities and social sciences are acceptable. Each student should 
discuss with his/her mechanical engineering advisor the selection of courses to 
meet this requirement early in their academic career. An updated list of acceptable 
FRXUVHV�LV�SRVWHG�LQ�WKH�GHSDUWPHQW�RI¿FH�DQG�RQ�WKH�ZHEVLWH�

6SHFL¿FDOO\��WKH�PLQLPXP�UHTXLUHPHQWV�FRQVLVW�RI�DW�OHDVW���FUHGLWV�LQ�WKH�KXPDQL�
WLHV�DUHD��DQG���E��DW�OHDVW���FUHGLWV�LQ�WKH�VRFLDO�VFLHQFH�DUHD��RI�ZKLFK���FUHGLWV�
must be either microeconomics or macroeconomics; (a), and (b) must total at least 
���FUHGLWV��7R�SURYLGH�WKH�PHDVXUH�RI�GHSWK�WR�WKH�FRXUVH�RI�VWXG\��DW�OHDVW�WKUHH�
FUHGLWV�DW�WKH�����OHYHO�RU�DERYH�PXVW�EH�LQFOXGHG�LQ�WKH����FUHGLW�UHTXLUHPHQW��
$W�OHDVW�RQH�XSSHU�GLYLVLRQ�FRXUVH�PXVW�IROORZ�D�FRXUVH�LQ�WKH�VDPH�VXEMHFW�DUHD�

6SHFL¿FDOO\�� WKH�PLQLPXP�UHTXLUHPHQWV�FRQVLVW�RI��D�� WKUHH�FUHGLWV�RI�PLFUR�
HFRQRPLFV�RU�PDFURHFRQRPLFV���E��DW�OHDVW���FUHGLWV�LQ�WKH�KXPDQLWLHV�DUHD��DQG�
�F��DW�OHDVW���FUHGLWV�LQ�WKH�VRFLDO�VFLHQFH�DUHD��DJDLQ���D����E���DQG��F��PXVW�WRWDO�
DW�OHDVW����FUHGLWV�

To provide the measure of depth to the course of study, at least three credits at 
WKH�����OHYHO�RU�DERYH�PXVW�EH�LQFOXGHG�LQ�WKH����FUHGLW�UHTXLUHPHQW���$W�OHDVW�

RQH�XSSHU�GLYLVLRQ�FRXUVH�PXVW�IROORZ�LQ�WKH�VDPH�VXEMHFW�DUHD�DV�D�FRXUVH�DW�
WKH������RU�����OHYHO��

Required for Major �3UHUHTXLVLWHV�����FUHGLWV�
Science and Mathematics�����FUHGLWV�
&+(0� ���� &KHPLVWU\�IRU�(QJLQHHUV����
MATH 121 Calculus I (4)
MATH 122 Calculus II (4)
0$7+� ���� &DOFXOXV�,,,����
0$7+� ���� 2UGLQDU\�'LIIHUHQWLDO�(TXDWLRQV����
PHYS 221 General Physics I (4)
3+<6� ���� *HQHUDO�3K\VLFV�,,����
3+<6� ���� *HQHUDO�3K\VLFV�,,�/DE����

Science Elective (4 credits) either: 
3+<6�����and�3+<6�����OR BIOL 105 OR CHEM 202

Engineering Science�����FUHGLWV�
((� ���� &LUFXLWV�$QDO\VLV�,����
EE 240 Evaluation of Circuits (1)
0(� ���� ,QWURGXFWLRQ�WR�(QJLQHHULQJ�0HFKDQLFDO����
0(� ���� &RPSXWHU�*UDSKLFV�&RPPXQLFDWLRQ����
0(� ���� *HRPHWULF�'LPHQVLRQLQJ�DQG�7ROHUDQFLQJ�����
ME 201 Introduction to Problem Solving and Engineering Design (2)
0(� ���� 6WDWLFV����
0(� ���� '\QDPLFV����

Required for Major�����FUHGLWV�
EE 244 Introduction to Digital Systems (2)
((� ���� /RJLF�&LUFXLWV�/DE����
0(� ���� 0DWHULDOV�6FLHQFH����
0(� ���� 0HFKDQLFV�RI�0DWHULDOV����
0(� ���� 7KHUPRG\QDPLFV����
0(� ���� (QJLQHHULQJ�$QDO\VLV����
0(� ���� )OXLG�0HFKDQLFV����
0(� ���� +HDW�7UDQVIHU����
0(� ���� $SSOLHG�7KHUPRG\QDPLFV����
0(� ���� 0DQXIDFWXULQJ�3URFHVVHV����
0(� ���� 0HFKDQLFDO�(QJLQHHULQJ�([SHULPHQWDWLRQ�,����
0(� ���� /LQHDU�6\VWHPV����
0(� ���� 'HVLJQ�RI�0DFKLQH�(OHPHQWV����
0(� ���� &RPSXWHU�$LGHG�(QJLQHHULQJ����
0(� ���� 'HVLJQ�3URMHFW�,����
0(� ���� 0HFKDQLFDO�(QJLQHHULQJ�([SHULPHQWDWLRQ�,,����
0(� ���� 'HVLJQ�3URMHFW�,,����
0(� ���� $XWRPDWLF�&RQWUROV����
0(� ���� 0HFKDQLFDO�(QJLQHHULQJ�([SHULPHQWDWLRQ�,,,����
0(� ���� 0HFKDQLFDO�(QJLQHHULQJ�6HPLQDU����
0(�(OHFWLYH����
0(�(OHFWLYH����
Consult with your advisor for selection of electives.

Required Minor: None.

COURSE DESCRIPTIONS

ME 101 (2) Introduction to Engineering - Mechanical
To prepare students for a career in engineering with emphasis on mechanical; 
introduce the engineering fundamentals and the skills necessary to have a suc�
cessful learning experience; and to prepare students for engineering education 
DQG�SURIHVVLRQ�WKURXJK�LQWHUDFWLRQV�ZLWK�XSSHU�FODVV�HQJLQHHULQJ�VWXGHQWV�DQG�
practitioners.
3UH��0$7+�����RU�0$7+�����RU�0$7+����

ME 102 (1) Introduction to Engineering II
A continuation of ME 101 covering historical and global perspectives, engineer�
ing discipline and functions, professional aspects of engineering, ethical aspects 
RI�HQJLQHHULQJ��FUHDWLYLW\�DQG�LQQRYDWLRQ��EDVLFV�RI�SHUVRQDO�FRPSXWHUV�ZRUG�
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processing and spreadsheets, introduction to problem solving.
Variable

ME 103 (1) Computer Graphics Communication
Standards of graphics communication. Orthographic projections, dimensioning, 
tolerancing, section views. Extensive use of modern software to create engineer�
ing drawings.  Introduction to solid modeling of parts and assemblies. This course 
includes laboratory component.

ME 113 (1) Geometric Dimensioning and Tolerancing
This course is intended to provide the students with an understanding of the 
principles and methodologies of geometric dimensioning and tolerancing. Topics 
LQFOXGH��'DWXPV��0DWHULDO�FRQGLWLRQ�V\PEROV��7ROHUDQFHV�RI�)RUP�DQG�SUR¿OH��
Tolerances of orientation and runout, location tolerances, and Virtual condition. 
This course includes laboratory component.
&RUHT���0(�������
ME 201 (2) Introduction to Problem Solving and Engineering Design
This course has two main parts.  Part one covers problem solving and fundamen�
tals of programming including data types, decision making, repetitive loops, and 
arrays.  Engineering applications requiring programming are included.  Part two 
covers engineering design philosophy and methodology, communication skills, 
and teamwork.  A design project is also included.
Pre: ME 101 
&RUHT��0(������0$7+������
Fall, Spring

ME 206 (3) Materials Science
Physical principles of elastic and plastic deformation of materials. Dislocation 
theory. Fatigue, creep, fracture, hardness, phase diagrams and other mechanical 
phenomena in materials. Ceramics and composite materials. Residual stresses. 
Lecture and lab demonstrations.
3UH��0(����
Fall

ME 212 (3) Statics
Resultants of force systems, equilibrium, analysis of forces acting on structural 
and machine elements, friction, second moments, virtual work.
Pre: PHYS 221  
Fall, Spring

ME 214 (3) Dynamics
.LQHPDWLFV�DQG�NLQHWLFV�RI�SDUWLFOHV��V\VWHPV�RI�SDUWLFOHV�DQG�ULJLG�ERGLHV��ZRUN�
energy, linear and angular impulse momentum, vibrations.
Pre: ME 212  
Fall, Spring

ME 223 (3) Mechanics of Materials
/RDG� GHIRUPDWLRQ�� VWUHVV�� VWUDLQ�� VWUHVV�VWUDLQ� UHODWLRQVKLS�� EXFNOLQJ�� HQHUJ\�
concepts, stress analysis of structural and machine elements.
Pre: ME 212  
Fall, Spring

ME 241 (3) Thermodynamics
Fundamental concepts of thermodynamics. Thermal properties of substances 
DQG�VWDWH�HTXDWLRQV��&RQVHUYDWLRQ�RI�PDVV��¿UVW�DQG�VHFRQG�ODZV��([DPSOHV�RI�
applications to different engineering systems.
Pre: PHYS 221  
Fall

ME 291 (3) Engineering Analysis
Probability and statistics. Uncertainty, distributions. Numerical solution of 
algebraic, transcendental and differential equations. Numerical integration and 
differentiation. Structured programming language required.
Pre: ME 212
&RUHT��0$7+������
Fall, Spring

ME 293 (1) MAX Scholar Seminar
This class provides MAX scholars with an opportunity to explore a set of top�
ics related to achieving success in academic, professional and personal realms. 
Speakers will include faculty, graduate students, visiting researchers and industry 
members as well as student participants. Students will be required to participate 
in mentoring of lower division MAX scholarship recipients and provide written 
and oral presentations of various topics during the semester. This course may be 
repeated and will not count towards graduation requirements.
Pre: Recipient of a MAX scholarship or instructor consent.
Fall, Spring

ME 299 (2) Thermal Analysis
%DVLF�SULQFLSOHV�RI�WKHUPRG\QDPLFV��ÀXLG�PHFKDQLFV��DQG�KHDW�WUDQVIHU��)LUVW�DQG�
second laws of thermodynamics and application to engineering systems and their 
design. Not for mechanical engineering major.
3UH��3+<6������0$7+������
Spring
ME 308 (2) Design Morphology
Components of the product realization process are covered including process 
VWHSV��¿QDQFLDO�DQDO\VLV�DQG�SURMHFW�SODQQLQJ��'HVLJQ�FDVH�VWXGLHV�DUH�SUHVHQWHG�
Variable

ME 321 (3) Fluid Mechanics
,QWURGXFWLRQ� WR�ÀXLG�ÀRZ��ÀXLG�SURSHUWLHV��ÀXLG� VWDWLFV�� WKH� LQWHJUDO� DQG�GLI�
IHUHQWLDO� DSSURDFK� WR� EDVLF� ÀRZ� HTXDWLRQV��%HUQRXOOL¶V� HTXDWLRQ�� VLPLOLWXGH�
DQG�GLPHQVLRQDO�DQDO\VLV��YLVFRXV�LQWHUQDO�DQG�H[WHUQDO�ÀRZV��RQH�GLPHQVLRQDO�
FRPSUHVVLEOH�ÀRZ�
Pre: ME 214 
&RUHT��0(�����RU�0(������
Fall

ME 324 (3) Heat Transfer
Steady and unsteady conduction. Free and forced convection. Heat transfer by 
radiation. Combined modes of heat transfer. Elements of heat exchangers design.
3UH��0(������0(������
Spring

ME 327 (3) Mechanical Engineering Design I
Applications of principles of mechanics to the design of various machine elements 
such as bearings, shafts, gears, clutches, brakes and springs. Design factors and 
fatigue. Design problems considering engineering calculations, manufactur�
ability and safety.
3UH��0(������0(������
Variable

ME 329 (3) Applied Thermodynamics
Energy analysis and design of thermodynamic systems including power and 
refrigeration cycles. Thermodynamic relations. Application of thermodynamics 
to mixtures and solutions. Psychometrics. Introduction to chemical thermody�
namics. Third law of thermodynamics.
Pre: ME 241  
Spring

ME 331 (1) Materials Properties Lab
Elastic and plastic deformation of materials. Fatigue and impact. Microstructure. 
6WUXFWXUDO�GHÀHFWLRQV��*HQHUDO�PHFKDQLFDO�SURSHUWLHV�RI�PDWHULDOV�UHODWHG�WR�WKH�
performance of products.
3UH��0(������0(������
Variable

ME 333 (3) Manufacturing Processes
Introduction to manufacturing, tribology, casting, bulk deformation, sheet metal 
forming, material removal, joining, polymers, powder metals, ceramics, automa�
tion, integrated systems. Design for manufacture.
3UH��0(������0(������
Spring
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ME 336 (2) Mechanical Engineering Experimentation I
([SHULPHQWV�LQ�0HFKDQLFDO�(QJLQHHULQJ��ORDG�GHIRUPDWLRQ��ORDG�IDLOXUH��IDWLJXH��
impact, hardness. Introduction to traditional machining and material processing. 
This course includes laboratory.
&RUHT��0(������
Spring

ME 341 (3) Linear Systems
Analysis of linear systems in the time and frequency domains. Physical systems 
modeled and analyzed using time domain techniques. Fourier and Laplace 
Transforms.
3UH��0(������
Fall

ME 357 (3) Mechanical Engineering Design II
Motion, velocity, acceleration, and dynamic forces in various mechanisms and 
machines. Design of selected mechanical motion devices. Optimum design.
3UH��0(������
Variable
ME 398 (0) CPT: CO-Operative Experience
&XUULFXODU�3UDFWLFDO�7UDLQLQJ��&R�2SHUDWLYH�([SHULHQFH�LV�D�]HUR�FUHGLW�IXOO�WLPH�
practical training experience for one summer and on adjacent fall or spring term. 
6SHFLDO�UXOHV�DSSO\�WR�SUHVHUYH�IXOO�WLPH�VWXGHQW�VWDWXV��3OHDVH�FRQWDFW�DQ�DGYLVRU�
in your program for complete information.
3UH��0(������$W�OHDVW����FUHGLWV�HDUQHG��LQ�JRRG�VWDQGLQJ��LQVWUXFWRU�SHUPLVVLRQ��
FR�RS�FRQWUDFW��RWKHU�SUHUHTXLVLWHV�PD\�DOVR�DSSO\�
Fall, Spring, Summer

ME 414 (3) Intermediate Dynamics
7ZR�DQG�WKUHH�GLPHQVLRQDO�NLQHPDWLFV��PXOWL�GHJUHH�RI�IUHHGRP�V\VWHPV��1HZ�
WRQ¶V�HTXDWLRQV��LPSXOVH�PRPHQWXP��HQHUJ\�PHWKRGV��/DJUDQJH¶V�HTXDWLRQV�
3UH��0(������
Variable

ME 415 (3) Structural Analysis
0LQLPXP�GHVLJQ�ORDGV�IRU�EXLOGLQJV�XVLQJ�$6&(���JXLGHOLQHV�DQG�ORDG�GLVWULEX�
tion. Analysis of determinate structural systems including the case of moving 
ORDGV��$QDO\VLV� RI� LQGHWHUPLQDWH� VWUXFWXUHV� XVLQJ� WKH�ÀH[LELOLW\� DQG�PRPHQW�
distribution methods. Use of software to enhance the analysis.
3UH��0(�����
Fall

ME 416 (3) Thermal/Fluid Systems Design
7KH�DSSOLFDWLRQ�RI�WKH�SULQFLSOHV�RI�WKHUPRG\QDPLFV��ÀXLG�PHFKDQLFV��DQG�KHDW�
transfer to the design and analysis of selected energy systems of current inter�
est, such as nuclear, solar, geothermal, and also conventional systems. Lecture 
and design projects.
3UH��0(������0(������
Variable

ME 417 (3) Design of Machine Elements
Application of principles of mechanics to the design of various machine elements 
such as gears, bearings, springs, rivets, welding. Stresses in mechanical elements. 
Design factors, fatigue, manufacturability. Lectures and design projects.
3UH��0(������0(������
Spring

ME 418 (3) Mechanical Systems Design
The application of mechanics to the design and analysis of motion and force 
transmitting systems. Optimum design.
3UH��0(������
Variable

ME 420 (3) Computer Aided Engineering
This course provides the students with sound understanding of both solid model�
LQJ�WHFKQLTXHV�DQG�¿QLWH�HOHPHQW�DQDO\VLV��,W�FRYHUV�WKH�PDMRU�IHDWXUHV�DV�ZHOO�
as feature manipulation techniques. It also provides a background in deriving, 
XQGHUVWDQGLQJ�DQG�DSSO\LQJ�WKH�VWLIIQHVV�PDWULFHV�DQG�¿QLWH�HOHPHQW�HTXDWLRQV�

IRU�YDULRXV�W\SHV�RI�¿QLWH�HOHPHQWV�DQG�V\VWHPV��6WDWLF�VWUHVV�DQDO\VHV��VHQVLWLY�
LW\� VWXGLHV� DQG�RSWLPL]DWLRQ� VWXGLHV� DUH� FRYHUHG�� ,QFOXGHV� VLJQL¿FDQW� GHVLJQ�
component.
3UH��0(������0(����
Coreq: Senior standing in ME. 
Fall

ME 421 (3) Intermediate Fluid Mechanics
3RWHQWLDO�ÀRZ��ERXQGDU\�OD\HU�ÀRZ��WXUERPDFKLQHU\��'HVLJQ�DVSHFWV�LQ�ÀXLG�ÀRZ�
systems. Formulation of continuity, momentum and energy equations, applica�
WLRQV�WR�FRQWURO�YROXPHV��WZR�GLPHQVLRQDO�DQG�D[LDOO\�V\PPHWULF�SRWHQWLDO�ÀRZV�
3UH��0(�����
Variable

ME 422 (3) Mechanics of Composite Materials
Introduce anisotropic mechanics theories, engineering application of various 
composite materials, mechanical behaviors and fabrication of composites, ex�
perimental and theoretical approach for composite designs, contemporary issues 
such as nano/microcomposites.
3UH��0(����
ME 423 (3) Intermediate Mechanics of Materials
Stresses and deformation of curved beams, beams on elastic foundations, inde�
terminate problems, torsion of noncircular bars, introduction to plates and shells, 
thick walled cylinders, failure theories.
3UH��0(������
Variable

ME 424 (3) Analysis and Design of Heat Transfer Equipment
$QDO\VLV�RI�KHDW�DQG�PDVV�ÀRZ��GHVLJQ�RI�KHDW�H[FKDQJHUV�DQG�DFFRPSDQ\LQJ�
piping system. Methods of heat transfer enhancement, heat pipes.
3UH��0(������
Variable

ME 425 (3) Thermal Analysis & Control of Electronic Equipment
7KHUPDO�FRQVLGHUDWLRQ�LQ�WKH�GHVLJQ�RI�KHDW�H[FKDQJH�HTXLSPHQW��5HYLHZ�RI�KHDW�
transfer modes; contact resistance; air handling. Numerical methods. Cooling 
WHFKQLTXHV��¿QV��H[WHQGHG�VXUIDFHV��FROG�SODWHV��KHDW�SLSHV��LPPHUVLRQ�FRROLQJ��
thermoelectric coolers. Enhanced heat transfer.
3UH��0(�����
Variable

ME 426 (3) Aerosol Theory and Technology
Introduction to the theory of aerosols and particulate systems. Properties, behav�
ior, and physical principles of aerosols; including particle size statistics, Brownian 
motion and diffusion, and coagulation. Application in areas such as environmental 
systems, respiratory deposition, bioterrorism, and materials processing.

ME 427 (3) Kinematics & Dynamics of Mechanisms
&RPSXWHU�RULHQWHG�PHWKRGV�RI�V\QWKHVLV��'\QDPLFV�RI�PHFKDQLVPV��)RUFH�DQG�
moment balancing of mechanisms; shaking forces. Term design projects.
3UH��0(������
Variable

ME 428 (3) Design Project I
7KH�¿UVW�FRXUVH�LQ�D�WZR�VHPHVWHU�VHTXHQFH�WKDW�SURYLGHV�D�FRPSOHWH�GHVLJQ�H[�
perience under professional guidance. The course covers: the product realization 
SURFHVV��¿QDQFLDO�DQDO\VLV��TXDOLW\��SDWHQWV��HWKLFV�DQG�FDVH�VWXGLHV��7KH�VWXGHQWV�
LQLWLDWH�D�GHVLJQ�SURMHFW�HDUO\�LQ�WKH�VHPHVWHU�WR�EH�FRPSOHWHG�LQ�0(����:�
3UH��0(������0(������0(������0(������0(������0(�����
Fall

ME 429 (3) Energy Conversion
Methods of energy conversion. Topics may include hydroelectric, geothermal, 
wind and solar power generation, as well as unconventional methods of energy 
conversion. Term design problems.
3UH��0(������0(������
Variable
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ME 430 (3) Dynamics of Machinery
)RUFH�WUDQVPLVVLELOLW\��EHDULQJ�UHDFWLRQV��DSSOLFDWLRQV�WR�FDPV��À\ZKHHOV��JHDU�
linkages, shaking forces, balancing, isolators, critical speeds. Term design 
problems.
3UH��0(������
Variable

ME 433 (3) Design for Manufacture and Assembly
Current design for assembly (DFA) techniques are discussed. Both “manual” and 
software approaches are utilized, and enforced with numerous examples. Design 
for manufacturability (DFM) is addressed for many common manufacturing 
SURFHVVHV�LQFOXGLQJ��VKHHW�PHWDO��FDVWLQJ��IRUJLQJ��SODVWLFV��PDFKLQLQJ��VQDS�¿WV��
HODVWRPHUV��VXUIDFH�¿QLVKHV�SURWHFWLYH�¿QLVKHV��SRZGHUHG�PHWDO��DQG�H[WUXVLRQV��
Recent DFM software is utilized. Class project required.
Variable

ME 434 (3) Computer Control of Manufacturing Systems
A study of the principles, techniques, and applications of computer numerically 
controlled machine tools. The planning, use, expansion, and updating of com�
puterized systems to meet the needs of industry. An introduction to Computer 
Aided Manufacturing (CAM) systems.
Pre: Senior standing in Engineering  
Variable

ME 436W (2) Mechanical Engineering Experimentation II
([SHULPHQWDO�DQG�DQDO\WLFDO�VWXGLHV�RI�SKHQRPHQD�DQG�SHUIRUPDQFH�RI�ÀXLG�ÀRZ��
heat transfer, thermodynamics, refrigeration and mechanical power systems. This 
course includes laboratory component. Extensive writing component.
3UH��0(������0(������0(����
Fall
WI

ME 438W (3) Design Project II
The second course of a two semester sequence, taken the semester in which the 
student expects to graduate. These two courses provide a complete design experi�
ence. This course includes: completion of the design project, design presentations, 
design report, design evaluations and manuals.
3UH��0(������
Spring
WI

ME 439 (3) Air Conditioning & Refrigeration
Refrigeration cycles and equipment, refrigerant properties, heating and cooling 
loads, psychometric analysis of air conditioning. Distribution of air conditioning 
medium and air quality as applied to design.
3UH��0(������0(������
Variable

ME 441 (3) Vehicle Dynamics
The dynamics of ground vehicles is studied, including pneumatic tires, vehicle 
handling, vehicle performance (including transmissions), modeling & simulation, 
and current research topics such as ITS/AVCS (Intelligent Transportation Systems 
Program/Advanced Vehicle Control Systems). Emphasis is on fundamentals, 
simulation, and limited experimentation. Class project required.
Pre: Senior standing in Mechanical Engineering  
Variable

ME 443 (3) Theory of Elasticity
Fundamental equations of elasticity in three dimensions, plane stress and plane 
VWUDLQ��ÀH[XUH�DQG�WRUVLRQ�RI�EDUV�RI�YDULRXV�VKDSHV�
3UH��0(������
Variable

ME 446 (1) Senior Mechanical Engineering Laboratory
Application of the engineering sciences and the principles of measurement to the 
evaluation of operating characteristics of mechanical equipment and systems. 

Design of measurement systems. Collection, analysis, and interpretation of the 
data and the presentation of the results.
Pre: Senior standing in Mechanical Engineering  
Variable

ME 447 (3) Design of Machine Elements II
Application of principles of mechanics of materials and of material failure 
theories to the design and analysis of shafts, journal bearings, helical, bevel 
DQG�ZRUP�JHDUV��FOXWFKHV��EUDNHV��FRXSOLQJV��DQG�ÀH[LEOH�PHFKDQLFDO�HOHPHQWV��
Statistical consideration.
3UH��0(����
Spring

ME 450 (3) Finite Element Method
(QHUJ\�DQG�UHVLGXDO�PHWKRGV���'�DQG��'�SUREOHPV�LQ�VWUHVV�DQDO\VLV���$SSOLFDWLRQ�
RI�VWHDG\�DQG�WUDQVLHQW�KHDW�ÀRZ��K\GURG\QDPLFV��FUHHSLQJ�ÀRZ�
3UH��0(�����DQG�0(�����RU�LQVWUXFWRU�FRQVHQW��
Variable
ME 462 (3) Vibrations
Free and forced vibration in linear single degree of freedom systems, design 
and analysis of multiple degree of freedom systems with and without damping, 
vibration of coupled systems.
3UH��0(������
Variable

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.
3UH��0(������
Fall

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.
3UH��0(������0(������
Spring

ME 466 (2) Mechanical Engineering Experimentation III
Experiments in vibrations: Motion measurement, force measurement, free vibra�
tion, frequency response, impact response, noise, signal processing. Experiments 
in control: system modelling and characterization in the time and frequency 
domains, feedback and compensation, PID control, control of velocity and posi�
tion. This course includes laboratory.
3UH��0(������
Spring

ME 471 (3) Production Tool Design
Classroom discussions and actual design projects are combined to gain knowledge 
and experience necessary to design tools commonly used in modern manufactur�
LQJ�SURFHVVHV��&RXUVH�FRQVLVWV�RI�GHVLJQLQJ�WRROV��JDJHV��VLPSOH�MLJV��¿[WXUHV��
punches and dies as employed in mass production processes.
Pre: Senior standing in Engineering  
Variable

ME 491 (1-4) In-Service
Variable

ME 492 (1) Mechanical Engineering Seminar
To acquaint students with various engineering careers, various industries, and 
various societal and ethical problems.
Pre: Senior standing in Mechanical Engineering  
&RUHT��0(����
Spring
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ME 493 (1) MAX Scholar Seminar
This class provides MAX scholars with an opportunity to explore a set of top�
ics related to achieving success in academic, professional and personal realms. 
Speakers will include faculty, graduate students, visiting researchers and industry 
members as well as student participants. Students will be required to participate 
in mentoring of lower division MAX scholarship recipients and provide written 
and oral presentations of various topics during the semester. This course may be 
repeated and will not count towards graduation requirements.
Pre: Recipient of a MAX scholarship or instructor consent.
Fall, Spring

ME 497 (1-6) Internship
Variable

ME 499 (1-6) Individual Study
Variable
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