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Summary

In response to the needs and demands of local industry, the Department of Mechanical Engineering at Oakland University is proposing to offer a Ph.D. program in Mechanical Engineering.  The department currently has some 150 M.S. students.  The School of Engineering and Computer Science offers a Ph.D. degree in System Engineering, which is an interdisciplinary program.  The faculty of the Department of Mechanical Engineering have been supervising Ph.D. students in Systems Engineering with specialization areas of Engineering Mechanics, Fluid and Thermal Sciences, Manufacturing Processes, and other interdisciplinary areas since 1972 and have produced 28 Ph.D’s.  The proposed program is expected to receive better external recognition and to attract more students from local industry as well as from across the nation.  With the broad expertise of the faculty and well-established laboratory facilities, the Department of Mechanical Engineering is capable of developing a strong and practical Ph.D. program in Mechanical Engineering to meet the demand.
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I.  RATIONALE

a)
Need for the Program

With technology increasing at a rapid pace, the demand for highly qualified engineers with master's and doctoral degrees in the nation's industries is increasing. 
  This is particularly true for mechanical engineers in Northern Oakland County, which is one of the fastest growing high technology and manufacturing areas in the United States.  This is evidenced by the fact that the Chrysler Technology Center and Oakland Technology Park have been built adjacent to Oakland University.  In addition, the area along Oakland County’s interstates 75, 696, and 96 has been named “automation alley” which contains 108 high-tech companies.  The strong regional demand for mechanical engineers with Ph.D. degrees has led to the development of this proposal.  

The Department of Mechanical Engineering currently has over 350 undergraduates, 150 master's students, well funded research programs, well developed research laboratories, and a variety of graduate course offerings.  Faculty in our department also currently advise Ph.D. students in the School of Engineering and Computer Science (SECS) Ph.D. program in Systems Engineering.  This program recognizes the interdisciplinary nature of modern technical systems and provides a methodology for analysis and design of complex systems.  Twenty-two Ph.D. students who are currently being advised by ME faculty are concentrating in the area of mechanical systems.  The Department of Mechanical Engineering is now in a position to offer a Ph.D. program in Mechanical Engineering.

b)
How the Program Will Help Promote the Role and Mission of the University

The role and mission of the university identifies four essential ingredients: excellent and relevant instruction, high-quality basic and applied research and scholarship, responsive and effective public and community service and a comprehensive schedule of student development activities.

The proposed Ph.D. program in Mechanical Engineering is consistent with the role and mission of the university.  It will provide excellent instruction in a focused discipline and will further develop basic engineering research and scholarship.  It is proposed in response to the needs and requests of local industry, see Appendix F - Support Letters, and as a community service to the region, state, and nation.  To date, 26 supporting letters have been obtained with representation from the following corporations/labs:  DaimlerChrysler, Ford, General Motors, Magna, Cardell Automotive, TRW Automotive, GKN Automotive, Hydrodynamic Technologies, Nutek, ETA, Dana, TACOM, Visteon, Sineramics, Williams International, Ncode, LAMB Technicon and Saturn.  The Mechanical Engineering Department receives more than 30 requests per year inquiring as to whether there is a Ph.D. program in Mechanical Engineering at Oakland University.

c)
Goals of the Program

The Ph.D. in Mechanical Engineering program is designed to prepare students for careers in industrial or governmental research and development laboratories or for academic positions.  Additional goals are:

· Increase the level of research activities

· Improve the funding base of the ME department

· Further enhance the excellence of our graduate course offerings

· Stimulate additional interaction with local industries
These goals are consistent with many of the goals expressed in the Oakland University Strategic Plan 1995-2005.  The most important is strategy two, “resources will be focused on creating and strengthening areas of graduate study in a manner that is responsive to regional and national needs”.  Other “creating the future goals” which will be met are strategy four “Research, scholarship and creative activities are among Oakland University’s greatest strengths and will be aggressively encouraged and supported”, and strategy five “Oakland University views community outreach as an integral component of its activities and will expand its efforts to serve the community, consistent with the university’s mission and vision.”

d)
Comparison to Similar Programs

Currently, five state-supported universities in Michigan offer Ph.D. programs in mechanical engineering: Michigan State University, the University of Michigan, Michigan Technological University, Western Michigan University and Wayne State University.  All five programs are very similar in content to the proposed Ph.D. program and to our existing Ph.D. program in Systems Engineering.  The proposed program is unique in that the majority of the Ph.D. students in the proposed program will primarily be employed in industries in Northern Oakland County.  Therefore, it is anticipated that there will be little or no conflict with the other five universities in terms of competition for students.

Many of the top mechanical engineering researchers in the world are employed in the Detroit area by the Big Three and their suppliers.  This talent pool will be utilized in the proposed program by encouraging each Ph.D. committee to have one industrial member.  This unique aspect of the program will aid students in selecting topics of importance to local industry and enhance interactions between Mechanical Engineering Faculty and industrial researchers.

e)
Source of Students

The main source of students will be engineers who are working in local industry.  These engineers have voiced a need to obtain a Ph.D. in Mechanical Engineering to keep pace with the rapid growth in technology taking place in U.S. industries.  Industry needs additional Ph.D.'s to allow them to create new technology to remain competitive in a worldwide market place.

In the Fall semester of 1995 a survey was conducted of 55 Oakland University students who are currently enrolled in Mechanical Engineering to determine their interest in a Ph.D. in Mechanical Engineering program.  Some key findings from this survey are:

· 85% of the students feel the Mechanical Engineering Department should offer a Ph.D. program in Mechanical Engineering.

· 52% would be interested in enrolling in a Ph.D. program in Mechanical Engineering at Oakland University.

· 17% would consider the Ph.D. in Systems Engineering program at Oakland University.
· 58% believe a Ph.D. in Mechanical Engineering will provide students with a better chance of employment.

· 11% believe the Ph.D. in Systems Engineering will provide students with a better chance of employment.

Complete results from the survey are given in Appendix A - Student Surveys.

The survey was repeated in the Winter 2000 semester with 59 ME students responding.  Key findings were:

· 93% of the students believe the Mechanical Engineering Department should offer a Ph.D. program in Mechanical Engineering.

· 52% would be interested in enrolling in a Ph.D. program in Mechanical Engineering at Oakland University.

· 19% would consider the Ph.D. in Systems Engineering program at Oakland University.

· 49% believe a Ph.D. in Mechanical Engineering will provide students with a better chance of employment.

· 8% believe the Ph.D. in Systems Engineering will provide students with a better chance of employment.

Complete results from the survey are given in VIII. Appendix A - Student Surveys.

II.  CURRENT STATUS OF THE MECHANICAL ENGINEERING  

     DEPARTMENT 

The Mechanical Engineering Department in the School of Engineering offers a B.S. program in Mechanical Engineering accredited by the Accreditation Board for Engineering and Technology (ABET) and an M.S. program in Mechanical Engineering.  Students from the above programs are in demand by industry and are well prepared for additional graduate study.  In addition, the Department of Mechanical Engineering has offered a National Science Foundation Faculty Enhancement short course, "Applied Optics for College Teachers", in four of the past seven summers.

a)
How the Goals of the Unit Are Served by the Program

A current goal of the Department of Mechanical Engineering is to increase both the quality and quantity of scholarly activity within our department.  The proposed program will support this goal by producing an influx of new graduate students, increased research projects, additional technical publications and the development of new courses.  Another goal is to increase research collaboration with surrounding industries.  The Ph.D. program will accomplish this by allowing engineers working in industry to pursue their Ph.D.'s in cooperation with their employers and it is expected that many students will conduct research projects supported by local industry.

b)
Staffing Needs

For this new program, at least twelve new courses are planned.  We can run these new courses with the addition of three new full-time faculty members.  In addition to the seventeen fulltime faculty lines currently in the Department of Mechanical Engineering, there are ten adjunct professors who teach mechanical engineering courses on a regular basis.  The Mechanical Engineering faculty have excellent backgrounds and relevant expertise to offer the courses needed for the new program.  An additional part-time instructor will be required some semesters.  It is anticipated that these part-time instructor positions be filled by Ph.D’s working in industry and Ph.D. students who have shown an interest in, and an aptitude for, academic careers.  Any course taught by a Ph.D. student would be closely supervised by full-time faculty who would normally teach the course. A Ph.D. student will not be allowed to teach courses in which other Ph.D. students are enrolled.

c)
Faculty Qualifications

The current Mechanical Engineering faculty all have Ph.D’s and have the required expertise to teach the courses for this new program.  All of the courses, except for the twelve new courses proposed, are currently taught by our faculty.  Mechanical Engineering faculty have been guiding Ph.D. students in the School of Engineering and Computer Science Ph.D. in Systems Engineering and have produced 28 Ph.D’s and are advising 22 Ph.D. students who are currently in the program.  Over the past decade, the faculty of Mechanical Engineering has published an average of 35 technical papers every year.  During the 2000/2001 fiscal year external research funding the Mechanical Engineering Department has received amounts to $1.03 million.  Vitas for each Mechanical Engineering faculty member are given in VIII. Appendix B - Vitas of Mechanical Engineering Faculty.

d)
Library Holdings

A list of technical journals subscribed by Kresge Library at Oakland University is given in IX. Appendix C - List of Journal Holdings and Library Needs.  These journals represent a good start in meeting the library needs for the program.  However, many new journals, books and conference proceedings are needed as described in the memo shown in Appendix C from Mildred H. Mertz, Library Coordinator for collection development.

e)
Classroom, Laboratory and/or Studio Space

With the addition of the new Science and Engineering building and offering of courses at the Macomb Community College (MCC) – University Center, we do not anticipate any need for any additional classroom space.  In the future, even if the enrollment increases significantly, the new science and engineering building and MCC will be able to absorb the demand for the additional classroom space.  A new 400 square-foot laboratory will be required for each of the three new faculty members for a total required space of 1,200 square feet.

A description of the laboratories run by the Department of Mechanical Engineering is given in X. Appendix D -  Description of Mechanical Engineering Labs. 

f)
Equipment

New equipment and start up funds for research assistants and summer salary are required for the three new faculty members to be hired for the program at a cost of $60,000 for each new faculty member for a total cost of $180,000.  The current equipment needs to be constantly upgraded to keep pace with new advances in technology.  The expected increase of external funding should provide additional equipment and cooperation with industry will provide access to equipment which is normally too expensive for universities to own such as wind tunnels, automotive test tracks and anechoic chambers.
g)
Impact on the Current Programs Offered by the ME Department and SECS

The Ph.D. in Mechanical Engineering will have a positive effect on the existing M.S.M.E. program by giving the M.S. students a greater breadth and depth of course offerings and giving them increased opportunities to do research projects.  It is anticipated that approximately one-third of our Ph.D. students will be students who would have enrolled in the SECS Ph.D. in Systems Engineering.  This shift is seen as positive as the proposed program will better suit the needs of these students.  The Department of Mechanical Engineering plans to continue participation and support in the present Ph.D. program in Systems Engineering.

III. PROGRAM PLAN

a)
Degree Requirements

To fulfill the requirements of a Ph.D. in Mechanical Engineering, a student must do the following:

1.
Coursework

Each student must complete at least 56 credits of course work beyond the bachelor's degree (exclusive of dissertation).  Students who have earned a master's degree may petition to have a maximum of 32 credits applied toward the 56.  The advisory committee will evaluate the student's prior master's degree work and allow Ph.D. credits for courses relevant to the proposed Ph.D. course of study.  Credit will not be awarded for courses in which a grade less than 3.0 is earned.  At least eight of these credits will be taken in mathematics:  APM 541 and APM 542, Mathematical Analysis for Engineers.  The 56 credits of coursework must contain at least two specific depth areas which relate to his/her research interest, the selection of these depth areas within mechanical engineering will result from the mutual effort of the student and his/her advisory committee.  Some examples of depth areas to be offered by the Mechanical Engineering Department include:

1. Dynamics, Vibrations and Noise

ME 521 Dynamics

ME 523 Acoustics and Noise Control

ME 524 Vibration Analysis

ME 5xx Noise, Vibration and Harshness

ME 6xx Advanced Dynamics

2. Energy Systems

ME 554  Solar and Alternate Energy Systems

ME 582  Fluid and Thermal Energy Systems

ME 555  Combustion Processes

3. Thermal Energy Transport

ME 548  Thermal Energy Transport

ME 648  Thermal Transport Phenomena

4. Fluid Transport

ME 538  Fluid Transport
ME 638  Convective Transport Phenomena

5. Experimental Stress Analysis

ME 565  Experimental Stress Analysis

ME 665  Optical Methods in Experimental Mechanics

6. Solid Mechanics

ME 563  Applied Elasticity

ME 564  Mechanics of Composite Materials

ME 6xx  Plasticity

ME 561  Analysis and Design of Mechanical Structures

7. Manufacturing Processes and Materials

ME 572  Material Properties and Processes

ME 574  Manufacturing Processes

ME 5xx  Polymer Materials

ME 6xx  Machining Processes

8. Tribology

ME 575  Lubrication, Friction and Wear

ME 675 Tribology II

9. Numerical Techniques

ME 569  Finite Elements

ME 669  Advanced Finite Elements

10. Optical Inspection

ME 567  Optical Measurement and Quality Inspection

ME 6xx  Optical Inspection II

11. Metal Forming
ME 578  Metal Forming

ME 6xx  Advanced Metal Forming

Mechanical Engineering graduate courses which are currently available for students in the mechanical engineering graduate program are
:


ME 521

Dynamics (4)


ME 523

Acoustics and Noise Control (4)


ME 524

Vibration Analysis (4)


ME 538

Fluid Transport (4)


ME 548

Thermal Energy Transport (4)


ME 549

Numerical Techniques in Heat Transfer and Fluid Flow (4)


ME 550

Computer Data Acquisition and Analysis (2)


ME 554

Solar and Alternate Energy Systems (4)


ME 555

Combustion Processes (4)


ME 557

Internal Combustion Engines I (4)


ME 561

Analysis and Design of Mechanical Structures (4)


ME 562 

Fatigue Analysis And Design (4)


ME 563

Applied Elasticity (4)


ME 564

Mechanics of Composite Materials (4)


ME 565

Experimental Stress Analysis I (4)


ME 567

Optical Measurement and Quality Inspection (4)


ME 569

Finite Elements (4)


ME 572

Material Properties and Processes (4)


ME 574

Manufacturing Processes (4)


ME 575

Lubrication, Friction and Wear (4)


ME 576

Product and Process Development (4)


ME 577

Concurrent Engineering (4)


ME 578

Metal Forming (4)


ME 582

Fluid and Thermal Energy Systems (4)


ME 584

Automotive Engineering Design I (4)


ME 587

Mechanical Engineering CAD/CAM Systems (4)


ME 610

Continuum Mechanics (4)


ME 638

Convective Transport Phenomena (4)


ME 639

Gas Dynamics (4)


ME 648

Thermal Transport Phenomena (4)


ME 657

Internal Combustion Engines II (4)


ME 665

Experimental Stress Analysis II (4)


ME 669

Advanced Finite Elements (4)


ME 675

Tribology II (4)


ME 684

Automotive Engineering Design II (4)


ME 690

Graduate Engineering Project (2~12)


ME 691

Master's Thesis Research (2~8)

Students can also select graduate electives from computer science and engineering, electrical engineering, systems engineering, mathematics, chemistry and physics.  In addition to the 56 hours of coursework, students must also complete a minimum of 24 hours of research credits.  Thus, a minimum of 80 graduate credits is required for the Ph.D. in Mechanical Engineering Program.

2.
Comprehensive Examination

Each student is required to pass a comprehensive examination after the student has completed all of his/her course work, but before completing no more than 8 credits of dissertation research.  The examination is designed to assess the student's analytical reasoning, theoretical understanding and preparedness to do independent research.  The examination is composed of a written component and an oral component.  The written examination covers mathematical concepts and at least two depth areas within mechanical engineering relevant to the student's course work and research interest.  The student's advisory committee, based on the student's preparation, selects the areas for the examination.  The oral examination follows within a month of the written examination.  The written examination is commonly split into no more than three parts to be taken over a reasonable period of time (usually not to exceed one month).  A student may repeat the comprehensive examination once.

3.
Dissertation Proposal Review

As soon as a candidate and the advisory committee chairperson agree on a specific research topic, the candidate must write a dissertation proposal.  This document contains a formulation of the problem, the background work including an analytical survey of literature leading to the formulation and a plan for the subsequent research.  The candidates must orally present the proposal to his/her advisory committee and any other interested faculty, at which time the committee may question the preparedness of the student to carry out the research.

4.
Research Credits

Students who have advisory committee approval of their dissertation proposals and are conducting research should register for ME 790.  At least 24 credits in ME 790 are required of all doctoral candidates.  However, merely amassing credits does not indicate satisfactory progress toward or completion of the dissertation.  These judgments are made by the advisory committee.  The dissertation is judged completely upon successful completion of the final examination.

5.
Final Examination

Each Ph.D. candidate must satisfactorily defend the dissertation in a final oral examination administered by the advisory committee.  The examination is taken after the advisory committee certifies that the dissertation is ready for final review.  At the committee's option, one reexamination may be permitted if a candidate fails to pass the final examination.

6.
Sample Program

A sample program, which assumes the student enters the Ph.D. program with a Masters of Science in Mechanical Engineering is given below:


Year 1



Fall:

ME 575, Lubrication, Friction and Wear (4)






ME 569, Finite Elements (4)

Winter:
APM 542, Mathematical Analysis for Engineers (4)






ME 675, Tribology II (4)
Year 2



Fall:  

ME 669, Advanced Finite Elements (4)






Mechanical Engineering Elective Course (4)



Winter:  
8 hours of research credits



Spring:  
Student takes comprehensive examination

Year 3



Fall:  

8 hours of research credits, student presents dissertation proposal



Winter:  
8 hours of research credits



Summer:  
Student defends dissertation
7.
Residence

Writing a doctoral dissertation requires a full commitment to research.  Such research cannot be effectively pursued in an environment which places research in a secondary role.  Doctoral students are required to be full-time students for at least one year of their active dissertation research.  The doctoral student should arrange such a period of residence by (1) registering for at least 8 credits of doctoral dissertation research for two consecutive semesters, and (2) making a commitment, in a statement addressed to his/her advisory committee, to a program of full-time (at least 20 hours per week) research.

To encourage part-time students who are working in local industry to pursue the Ph.D. in Mechanical Engineering program, there is an alternative method to fulfill the residency requirement.  To arrange for that kind of residency, the candidate must apply in writing to his/her advisory committee at the time of the dissertation proposal review.  The committee must be furnished with a written statement by the candidate's employer confirming that the dissertation research constitutes a major portion of the job assignment.  If the advisory committee grants permission to pursue this option, the student must enroll in doctoral dissertation research (8 credits minimum) for at least two consecutive semesters.

The work of Ph.D. students described in the above paragraph will be documented by term reports, reviewed and accepted by the chair of the doctoral advisory committee.  A copy of every report will be kept in the student's file.  The advisory committee will review these reports.  If the progress is unsatisfactory or the student and the employer are unable to fulfill the terms of the residency agreement, the advisory committee can declare the residency requirements unfulfilled.  The residence requirements for the Ph.D. in Mechanical Engineering are identical to the requirements used in the current Ph.D. in Systems Engineering.

 b)
Admission Requirements

The Ph.D. program is designed for students with academic backgrounds in mechanical engineering.  Students with backgrounds in other engineering disciplines, computer science, mathematics or the physical sciences may also be admitted to the program, but may be required to build up basic mechanical engineering knowledge through remedial course work.  Normally a master's degree from an accredited institution is required for admission, however, students with outstanding undergraduate records may apply directly for admission to the doctoral program.  Admission is highly selective; applicants should present transcripts of all previous academic work and recommendations from three faculty members of their most recent study program who can evaluate their scholarly achievement and potential.  Foreign applicants must submit scores from the Graduate Record Examination (general) and the Test of English as a Foreign Language (TOEFL).

c)
New Internal Procedures Required to Support the Program

No new procedures are required.  We will use the procedures in the existing Ph.D. in Systems Engineering program.  These procedures are detailed in the School of Engineering and Computer Science Graduate Student Handbook.  Relevant portions of the handbook are shown in Appendix G.

d)
New Courses

The type and number of graduate courses currently offered by the Mechanical Engineering Department is sufficient to initiate the Ph.D. program.  However, to produce the depth and breadth of course offerings necessary for the program, the following new courses will be introduced in the next five years: Plasticity, Polymer Processing, Advanced Dynamics, Noise Vibration and Harshness, Machining Processes, Optical Inspection II, Polymeric Design, Polymer Materials, Advanced Machine Design,  Advanced Metal Forming, Internal Combustion Engines III, and Computer-Aided Manufacturing.  These new courses will be phased in over a four year period as follows:


Year 1:  ME 6XX  Advanced Metal Forming




  ME 5XX  Computer-Aided Manufacturing




  ME 6XX  Machining Processes

Year 2:  ME 5XX  Polymeric Design




  ME 6XX  Optical Inspection II




  ME 5XX  Polymer Materials

Year 3:  ME 5XX  Polymer Processing




  ME 6XX  Internal Combustion Engines III




  ME 6XX  Advanced Dynamics

Year 4:  ME 5XX  Noise, Vibration and Harshness




  ME 5XX  Advanced Machine Design




  ME 6XX  Plasticity 

e)
Support of Other Departments

The chairman of the Department of Mathematical Science has been contacted and has indicated that the increase in the number of students taking APM 542, as required in the proposed program can be easily accommodated.

f)
Recruiting Plans

We plan to prepare and mail fliers announcing the program to local industries and schools.  A special effort will be made to attract under-represented minorities and women to the program.  Specific tasks which will be done to recruit under-represented minorities and women are:  1)  requesting that the Graduate Office support advertising the program in various minority professional magazines, journals, newspapers and newsletters; 2) disseminating program information to OU minority student groups including the Association of Black Students, Association of Hispanic Students and the Office of Disability Support Services; and 3) providing information to OU news services and the Office of University Diversity and Compliance.  King-Chavez-Parks fellowship funds will be used to provide stipends to minority students.  One method by which repayment of the funds can be waived is for fellows to accept a part-time faculty position at Oakland University.

g)
Planned Enrollment Levels

A conservative estimate of the enrollment is shown in Table 1:







Table 1  Estimated enrollment

	Year
	Number of Ph.D.s

	1
	14

	2
	18

	3
	22

	4
	26

	5
	30 (steady state)



With the average length of time in the program expected to be four years, it is anticipated that under steady state conditions, we will produce approximately seven Ph.D.'s in Mechanical Engineering per year.

IV.  NEEDS AND COSTS OF THE PROGRAM

a)
Additional Resources Necessary for the Program

1)  Faculty Positions

     Full-Time - Three at $91,000 per position per year (includes fringe).  One faculty  

     member will be hired in year 1, one in year 3 and one in year 5.

2)
Faculty Recruitment

     Each position requires $15,000 for a total of $45,000.

3)
Staff Positions

     None

4)
Library Holdings – Books and Periodicals

The additional books, journals and conference proceeding needed for the   

program will require $71,000 by year 5 and similar amounts in subsequent years.  See Appendix C and E for details.

5)
Graduate Assistants

Three required at a stipend of $10,000 per academic year and $8,000 tuition for a total of $54,000 in year 1.

6)
Space

     An office and a 400 square-foot laboratory is required for each new faculty  

     member for a total of 1,200 square feet of laboratory space.  

7)
Equipment

Each new faculty member needs $60,000 in start-up money for equipment, summer pay and R.A. support for a total cost of $180,000.

8)
Publicity Materials and Recruitment of Students

An annual expense of $5,000 is required for publicity materials and student recruitment.

9)
Administrative Costs

Initiation of the program and increase in faculty size will result in increased annual administrative costs to the Department of Mechanical Engineering.  These include additional photocopying, computer supplies, student labor and phone expenses at a cost of $5,000 per year.

b)
How the Cost of the Program Will Be Met

1)
Direct Support from outside agencies: None

2)
Shifting of Resources Internal to the unit: None

3)
Required Support of other Units: None

4)
Expected University Commitment:
See Appendix E - Proposed Five Year Budget  

c)
Increased Support This Program Will Give to the University

1) Grants:  Implementation of this program is expected to lead to an increase in external research funding by approximately $350,000 per year.  With a 42% overhead rate, this will provide a yearly revenue of $103,500 to the university.

2) Tuition:  total revenue for the program.

Table 2
 shows the anticipated tuition revenues and total revenue for the program.

Table 2 Estimated revenue from the proposed Ph.D. in Mechanical Engineering Program

	Year
	Total Students Enrolled
	Students enrolled who will provide additional revenue**
	Credits per Student
	Rate per cr. Hr.

5% inc. per year*
	Tuition

Revenue
	Revenue from increased overhead
	Total Revenue

	1
	14
	8
	16
	$377
	  $48,256
	$103,500
	$151,756

	2
	18
	10
	16
	$396
	  $63,360
	$103,500
	$166,860

	3
	22
	13
	16
	$416
	  $86,528
	$103,500
	$190,028

	4
	26
	15
	16
	$437
	$104,880
	$103,500
	$208,380

	5 (steady state)
	30
	18
	16
	$459
	$132,192
	$103,500
	$235,692


*Initial tuition calculations for year 1 utilizing 2001-2002 tuition rates.  It is assumed that 50% of the students will pay in-state tuition and 50% will pay out-of-state tuition.  Thus, $377 represents the average of in-state and out-of-state tuition.

**Number enrolled after subtracting three TA’s and those students who would have enrolled in the existing Ph.D. in Systems Engineering. 

3)
Public Service

The proposed program will lead to increased research collaboration with surrounding industries.
V. IMPLEMENTATION

We hope to start the program in Fall 2002.  Already a significant demand for this program has been voiced by prospective students working in industries such as DaimlerChrysler, Ford, General Motors and Lamb Technicon.  A tentative schedule of graduate courses offered by the Mechanical Engineering Department in Fall 2002, Winter 2003, Spring 2003 and Summer 2003 is given below.  Since most of the courses are existing courses, no problems are seen in starting the program by the Fall of 2002.  The graduate course offerings for the Mechanical Engineering Department for Fall 2002 through Summer 2003 are as follows:

Fall 2002

ME 538

Fluid Transport

ME 557

Internal Combustion Engines I


ME 561

Analysis and Design of Mechanical Structures


ME 562 

Fatigue Analysis and Design


ME 564

Mechanics of Composite Materials


ME 565

Experimental Stress Analysis I


ME 567

Optical Measurement and Quality Inspection


ME 569

Finite Elements


ME 574

Manufacturing Processes


ME 575

Lubrication, Friction and Wear


ME 576

Product and Process Development


ME 578

Metal Forming

ME 582

Fluid and Thermal Energy Systems


ME 584

Automotive Engineering Design I


ME 587

Mechanical Engineering CAD/CAM Systems


ME 594

Independent Study


ME 595

Special Topics – Mechanical Computer-Aided Manufacturing


ME 648

Thermal Transport Phenomena


ME 690

Graduate Engineering Project


ME 794

Independent Study
Winter 2003


ME 521

Dynamics


ME 524

Vibration Analysis


ME 548

Thermal Energy Transport


ME 549

Numerical Techniques in Heat Transfer and Fluid Flow


ME 554

Solar and Alternate Energy Systems


ME 555

Combustion Processes


ME 563

Applied Elasticity


ME 565

Experimental Stress Analysis I


ME 567

Optical Measurement and Quality Inspection


ME 572

Material Properties and Processes


ME 574

Manufacturing Processes


ME 577

Concurrent Engineering


ME 594

Independent Study

ME 595

Special Topics – Advanced Metal Forming 


ME 610

Continuum Mechanics


ME 657

Internal Combustion Engines II


ME 665

Experimental Stress Analysis II


ME 675

Tribology II


ME 684

Automotive Engineering Design II


ME 690

Graduate Engineering Project


ME 794

Independent Study

Spring 2003


ME 523

Acoustics and Noise Control


ME 575

Lubrication, Friction and Wear


ME 595

Special Topics – Machining Processes


ME 690

Graduate Engineering Project


ME 794

Independent Study
Summer 2003


ME 572

Material Properties and Processes


ME 587

Mechanical Engineering CAD/CAM Systems


ME 690

Graduate Engineering Project


ME 794

Independent Study
VI.  PLANS FOR ASSESSMENT

The program will be reviewed by the vice provost of Graduate Study and the Graduate Council every five years.  Additional evaluations will be obtained from students, alumni, employees and the mechanical engineering advisory board on a regular basis.

VII.
APPENDIX A – STUDENT SURVEYS

VIII.
APPENDIX B – VITAS OF MECHANICAL ENGINEERING FACULTY

IX. APPENDIX C - LIST OF JOURNAL HOLDINGS AND LIBRARY         

NEEDS

1. AIAA Journal

2. Advances in Polymer Technology

3. Applied Mathematical Modelling

4. Experimental Mechanics

5. Experiments in Fluids

6. IEEE Transactions on Bio-Medical Engineering

7. IEEE Transactions on Medical Imaging

8. IEEE Transactions on Sonics and Ultrasonics

9. International Journal of Control

10. International Journal of Engineering Science

11. International Journal of Heat and Mass Transfer

12. International Journal of Multiphase Flow

13. Journal of Aerospace Engineering

14. Journal of Applied Mathematics and Mechanics

15. Journal of Applied Mechanics

16. Journal of Biomechanical Engineering

17. Journal of Composite Materials

18. Journal of Dynamic Systems, Measurement and Control

19. Journal of Electronic Packaging

20. Journal of Energy Resources Technology

21. Journal of Engineering for Gas Turbine and Power

22. Journal of Engineering Materials and Technology

23. Journal of Fluids Engineering

24. Journal of Heat Transfer

25. Journal of Mechanical Design

26. Journal of Modern Optics

27. Journal of Offshore Mechanics and Arctic Engineering

28. Journal of the Optical Society of America - A, Optics and Image Science

29. Journal of the Optical Society of America - B, Optical Physics

30. Journal of Optimization Theory and Applications

31. Journal of Pressure Vessel Technology

32. Journal of Solar Energy Engineering

33. Journal of Strain Analysis for Engineering Design

34. Journal of Thermophysics and Heat Transfer

35. Journal of Tribology

36. Journal of Turbomachinery

37. Journal of Vibration and Acoustics

38. Numerical Methods for Partial Differential Equations

39. Optical Engineering

40. Progress in Materials Science

41. SIAM Journal on Computing

42. SIAM Journal on Numerical Analysis

43. Signal Processing

44. Tribology Transactions

45. Ultrasonics

X. APPENDIX D - DESCRIPTION OF MECHANICAL ENGINEERING  

                             LABORATORIES

Experimental Stress Analysis Lab (123 HHS)

(
Strain gage installation kits.

(
Measurements Group Model P-3500 Strain Indicators.

(
Photoelasticity stress management equipment.

Material Testing Lab (132 HHS)

(
MTS Model 810 Material Testing System consisting of:


(
MTS 318 Load Unit (250 kN capacity)


(
MTS 407 PIDF Servo Controller for fatigue, fracture, tension and compression   

           tests.

(
Interferometric Strain & Slope Rosette system (laser, linear photodiode arrays, data acquisition system).

Residual Stress Measurement Lab (106 DHE)

(
Interferometric Strain & Slope Rosette/Hole-Drilling System for residual stress measurements (laser, linear photodiode arrays, data acquisition system, hole-drilling fixtures and accessories) -- construction in progress.

Laser Interferometry Applications Lab (103A DHE)

(
Interferometric Strain & Slope Gage system (laser, linear photodiode arrays, data acquisition system).

(
LDS Model V408 Dynamic Shaker with accessories (signal generator, power amplifier, accelerometer, charge amplifier).

(
LECO Hardness Testing Machine Model M-400-H.

Equipment; Fluid and Thermal Sciences Laboratories

ME 241:  Thermodynamics


Fluid Measurement and Supply Units (qty: 4):

Rotameters, pressure regulator and flow control valves, pressure gages, heat exchangers, temperature indicators, filters

Temperature Strip-chart recorders (qty: 3)


Aluminum reservoirs, nozzles, orifices


Freon-12 property measurement apparatus


Modified thermos water heater apparatus


Steady-state electric water heater apparatus


Refrigerant/Heat Pump Educational Experimentation System

ME 331:  Introduction to Fluid and Thermal Transport


Fluid Mechanics Experimentation apparatus:



Water table, booster pumps, pendulum, model airplane propeller nacelle


Natural convection plate fin apparatus


Reynolds analogy heat exchanger

ME 438/538:  Advanced Fluid Mechanics


Miniature wind tunnel


Pump characteristic experimentation apparatus

ME 448/548:  Advanced Thermal Energy Transport


Convective Heat Transfer Measurement System

DC power supply, multimeters, pressure and flow regulators, digital pressure transducer and readout, miniature wind tunnel test section, thermistor test sections, mobile test bed, thermocouple readout

ME 482/582:  Fluid and Thermal Systems Design


Vacuum actuated control system simulation apparatus:

Aluminum tank, pressure transducer and readout, solenoid valves, pressure measurement mobile rack


Automotive climate control demonstration and experimentation apparatus

ME 495/595:  Computer Aided Data Acquisition

Computer Aided Data Acquisition Analysis and Control System (CADAACS) Pentium 

II computer, workstation, data acquisition module, measurement instrumentation rack (thermocouple readout, multimeters, power measurement, signal conditioners, pressure transducers, turbine flowmeters, pressure calibration digital pressure gage, low pressure differential transducer), control instrumentation rack (dc power supplies, ac power relays, solenoid valves, pressure regulator and flow control valves)


Aerodynamic experimentation module

Pendulum-nacelle, dc motor, force transducer, tachometer, transducer readouts, model airplane propellers, experimentation stand


Fluid and Thermal Experimentation Apparatus

Experimentation test bed, fan/electric heater assembly, modulated user-formed duct system, thermoelectric refrigeration/heat pump system, pitot tube module, venturi flowmeter module, temperature measurement modules, thermocouple experimentation modules, thermistor experimentation modules, storage rack, storage bin

Optical Measurement & Quality Inspection Lab
DHE 104 & DHE 121

Equipment:

DHE 104:

(
Test table








2

(
Computer








2

(
Monitor








4

(
Liquid Crystal Projector




1

(
He-Ne laser (model 127)



2

DHE 121:

(
Vacuum Chamber





1

(
Test table








2

(
Computer








2

(
Dynamic Image Analysis System

1

(
Mitsubishi Color TV 36"




1
Optical Nondestructive Test Lab

DHE 117

Equipment:

(
Lumonics 2000 Ruby Laser System


1

(
LTI 4000 Advanced Shearography System 
1

(
Helium-Neon Laser (model 127)



1

(
NCR-117 coating system

Holographic Application Lab


DHE 107

Equipment:

(Kodak EKTAPRO HS Motion Analyzer  Model 4540

3-D Computer Vision Lab



DHE 119

Equipment:

(
Holographic Plus Pulse Laser System






1

(
Spectra-Physics Millenia X Laser System





1

(
Cooke SensiCam High Speed Camera






1

(
Newport NRC Vibration-proof Table







1

(
Hewlett Packard A2094A Workstation






1

(
Aventec Computer with Labview System






1

(
Dell OptiPlex G1 computer with 2 FG-100 Image Board

1

(
Compaq computer with 2 FG-100 Image Board




1

(
Compaq computer with VFG Image Board





1

(
Hewlett Packard Color Printer









1

Tribology Laboratory - 233 HHS

( Pin-on-vee Testers (2)

( Four ball Testers (2)

( Piston Ring/Cylinder Wall Wear Tester

( Wet Friction Material Friction Machine

( Hydrostatic Lubrication Test Device

( Micro-hardness Tester

Material Properties Laboratory - 235 HHS

( Instron Tension Tester

( Polishing Wheels (6)

( Heat Treat Furnaces (2)

( Cut-off Wheel

( Belt Sander

( Hardness Testers (2)

( Leco Optical Microscope with Camera and Monitor

( Charpy Impact Tester

( Jominy Hardenability Tester

Manufacturing Processes Laboratory

( Bridgeport NC Milling Machine

( Bridgeport NC Lathe

( Interlaken Metal Formability/Friction Tester

( Federal 2000 Surface Tracer

( Kistler Tool Force Dynamometer

( Tinius Olsen Tension/Compression Tester

Metal Forming Simulation Laboratory

Room 110 DHE
1.
2 Sun Workstations

2.
Software Packages



( Dynaform

( FEMP

( Hyperform

( Hypermesh

( LS_Dyna

( MARC

( OPTRIS

3.  Windows NT, MS Office software, Email, etc.

I.C. Engines Laboratories

(Room 1 DHE

Room 2 DHE

Room 26 SEB

Room 24 SEB)

( Engine Test Cell

( High Speed In-cylinder Flow Visualization Equipment

( Engine Friction Test Cell

( Choked Air Flow Reference Standard

( Bomb Calorimeter

Equipment for Flow Visualization

1.  15 W Copper Vapor Laser

2.  High-Speed Digital Motion Camera 

3.  High-Speed Data Acquisition System

4.  Various Fuel Systems

( Electric dynamometers

( Electric motors (for motoring)

( Various Instrumentation

( Oil and Coolant Conditioners

CAD/CAM LAB

Location:  Room 231 Hannah Hall of Science

PC Systems:

( DELL Dimension XPS T600 [Windows NT4.0]

Quantity: 6

( DELL Dimension XPS T500 [Windows NT4.0]

Quantity: 4

Software Packages:

( ANSYS5.4

( CATIA V5R2

( Dynaform PC version 1.0

( HYPERMESH 2.0

( AutoCAD R13/R14
XI.

APPENDIX E -- PROPOSED FIVE YEAR BUDGET

	
	No. of Positions**
	Cost per Position
	Year 1
	Year 2*
	Year 3
	Year 4
	Year 5

	Salary and Fringe for New Faculty
	3
	$91,000
	$91,000
	$93,730
	$187,542
	$193,168
	$289,963

	Recruitment of New Faculty
	3
	$15,000
	$15,000
	
	$15,000
	
	$15,000

	Library Holdings
	
	
	$14,200
	$28,400
	$42,600
	$56,800
	$71,000

	Stipend for 3 Graduate Assistants
	3
	$10,000
	$30,000
	$30,900
	$31,827
	$32,781
	$33,765

	Tuition Waiver
	3
	$8,000
	$24,000
	$24,720
	$25,461
	$26,224
	$27,011

	Start-up Equipment * and other related costs for New Faculty
	3
	$60,000
	$60,000
	
	$60,000
	
	$60,000

	Publicity and Recruitment of Students
	
	
	$5,000
	$5,150
	$5,305
	$5,464
	$5,628

	Administrative Costs - Photocopying, Computer Supplies, Student Labor, Phone Expenses
	
	
	$5,000
	$5,150
	$5,305
	$5,464
	$5,628

	Total
	
	
	$244,200
	$188,050
	$373,040
	$319,901
	$507,995


*3% increase per year.

**one faculty member to be hired in year 1, one in year 3 and one in year 5.

Budget Justification

1)  Faculty



One Time Costs:
a) Recruitment of three new faculty members, $15,000 per position x 3 positions =   

    $45,000. Includes advertising and travel expenses.

b) Start-up costs for three new faculty members, $60,000 x 3 positions = $180,000.    

    Includes equipment, supplies, travel and summer salary.  These costs will be 

    partially funded by soft money.
Annual Costs:

New Faculty Salaries and Fringe, $91,000 for each faculty x 3 positions = $273,000

2.  Students

Annual Costs:
a)  Recruitment and Publicity Materials, $5,000, outstanding students will be recruited by  

     bringing them to Oakland University for interview/tours, quality brochures will be  

     produced advertising the program.

      b)  Total cost per student:  $18,000 which includes:

Annual stipend:
 $10,000

Tuition:  

 
 $8,000 annually

3.  Library

Annual Costs:  See Appendix C

4.  Instruction/Administration

Annual Costs:

a)  Administrative: $5,000, photocopying, computer supplies, student labor and phone       

     expenses.

XII.  APPENDIX F – SUPPORT LETTERS

XIII.
APPENDIX G - GRADUATE STUDENT HANDBOOK

-Pages from the School of Engineering and Computer Science Handbook which are related to the Ph.D. in Systems Engineering are included in this appendix.  The proposed Ph.D. in Mechanical Engineering will follow the same procedures as the Ph.D. in Systems Engineering.  However, note that some of the courses mentioned in this appendix are not relevant to the proposed Ph.D. in Mechanical Engineering.










� "It's Purely Academic," Graduating Engineer, November, 2000, p. 40.


� 	Number within parenthesis indicates credit hours.
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