
ACADEMIC AFFAIRS COUNCIL 
 
 

AGENDA ITEM: 4.A.1 
 

DATE: September 10, 2009 
 

****************************************************************************** 
 
SUBJECT:  New Program – SDSMT, PhD in Mechanical Engineering 
 

SDSM&T has submitted a proposal for a Ph.D. in Mechanical Engineering.  The Board 
approved an intent to plan at its May 2009 meeting. 
 

A Ph.D. in Mechanical Engineering supports the Board’s policy goals (research, graduate 
education), the Governor’s 2010 Initiative (research infrastructure) and the Governor’s 2010 
Education Initiative (double number of Ph.D. programs, double number of Ph.D. graduates, 
increase percent of population with graduate degrees). 
 

The University will have an opportunity to revise the proposal after the external review. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
****************************************************************************** 

RECOMMENDED ACTION 
  

Provide any comments and concerns to Dr. Gough for the COPS memorandum.   
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South Dakota School of Mines & Technology 
New Program: Ph.D. in Mechanical Engineering 
 

South Dakota Board of Regents 
New Graduate Degree Program 

 
University: South Dakota School of Mines and Technology 
Proposed Graduate Program: PhD in Mechanical Engineering 
Degree: PhD 
    Existing or New Degree(s): Existing 
Intended Date of Implementation (term): Spring 2010 
Proposed CIP code:  
University Department  Mechanical Engineering 
University Division Mechanical Engineering 
 
University Approval 
 
To the Board and the Executive Director: I certify that I have read this proposal, that I believe it 
to be accurate, and that it has been evaluated and approved as provided by university policy. 
 
   

President of the University  Date 
 
After approval by the President, a signed copy of the proposal should be transmitted to the Executive 
Director.  Only after Executive Director review should the proposal be posted on the university web site 
and the Board staff and the other universities notified of the URL. 
 

1. What are the purposes of the proposed program? 
 
We propose a PhD program in mechanical engineering with a focus on driving engineering 
design and innovation through research.  Currently, no mechanical engineering PhD exists in the 
State of South Dakota. Therefore, the proposed program will create an opportunity for local, 
regional, and statewide students to obtain a terminal degree in this highly versatile and important 
area of study.  Furthermore, this new PhD will put the State in a more competitive position for 
recruiting graduate students across the nation and world.  Nationwide, the demand for PhDs in 
mechanical engineering has held steady over the last decade (i.e., approximately 900 per year) 
and is expected to remain steady.   
 
A large part of modern mechanical engineering is comprised of invention, design, analysis, and 
manufacturing of novel high tech systems, machines, and devices.  The State’s Workforce 2025 – 
Build Dakota Initiative places manufacturing at the very top of its list of goals.  High tech 
manufacturing is cited by the Black Hills Vision/Battelle report as one of the potential growth 
areas for the Black Hills region and South Dakota, and mechanical engineering expertise is the 
basis of many entrepreneurial initiatives because of its very wide range of applicability.  
Mechanical engineers are involved in most technology-oriented small business innovations, 
research, and development within the State.  Goal 2A1 of the Governor’s 2010 Initiative calls for 
the creation and development of new businesses, with a particular emphasis on entrepreneurship.  

                                                           
1 Goal 2A: Promote the creation and development of new businesses (http://www.2010initiative.com). 
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Goal 2C2 of the Initiative would require the promotion and development of the State’s natural 
resources.  The education and training enabled by the proposed PhD program will engender new 
entrepreneurship within the State, and quickly carry the State toward the fulfillment of its goal of 
becoming a net energy exporter through, for instance, wind energy development.  Furthermore, 
simply by virtue of its scientific and technological content and character, the program will 
directly contribute to Goals 3B and 3C3 of the Governor’s Initiative, by attracting new NSF 
funding as well as by building new research capacity and infrastructure at the interface of 
academics and industry.  Finally, the program clearly supports Goal 3, Objective 3C4 of the 
Governor’s 2010 Educational Initiative by building graduate program capacity in the State. 
 
The proposed program will support, and will be supported by, the newly created Pearson 
Endowed Professorship/Chair in Sustainable Energy Systems and strengthen the research agenda 
in sustainable energy for the State.  In 2007, the department gained a faculty member when the 
then Dean of Systems Engineering returned to the department on a full-time basis (corresponding 
to an FTE gain of 0.5). In addition, the ME department was recently strengthened by the arrival 
of our former Dean of Engineering, who will be assuming full faculty responsibilities beginning 
Fall 2009.  This has enabled our faculty to devote more time to research and graduate education.  
The results are particularly evident on the research funding front. The department has seen a 
rapid growth in our research funding over the past few years, and is now at a point where the 
available funding exceeds the demand for graduate research assistantships among our current and 
expected MS degree candidates. This research funding has also led to a considerable 
improvement in our laboratory facilities and research equipment.  
 
As pointed out above, the department has increased its full-time faculty FTE count by 1.5 and is 
in the process of initiating a search for another position, namely, the Pearson endowed 
Professor/Chair.  While no redirection of faculty resources is currently contemplated, with the 
arrival of the Pearson Professor/Chair, more faculty time will naturally become available for 
continued support and growth of the proposed PhD program.  Important tasks such as (i) day-to-
day management of the program, (ii) recruitment, (iii) keeping track of individual students’ 
progress through the program, (iv) interfacing with the school’s graduate education office, and 
(v) serving as the authorized contact person for the program will be carried out by the Program 
Coordinator/Administrator.  In the long run, this position will be supported in part from currently 
available administrative resources and in part from research overheads.  As shown in the attached 
budget, no new resources are requested of the State to begin and/or operate the proposed 
program. 
 
Finally, in summarized form, the program will serve the following purposes: 

 
2 Promote agricultural and natural resource development in South Dakota  

− Become a net energy exporter 
 Ethanol 
 Biodiesel fuel 
 Wind energy 

3 3B Improve ranking to at least 30th nationally for NSF funding 
   3C Develop research and technology infrastructure at our universities and with private sector (emphasize research 
that can be commercialized and will benefit South Dakota). 
4 Specifically, initiatives (a) and (b).  (a) Double the number of PhD programs, (b) Double the number of PhD 
graduates (http://www.2010education.com) 
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− educate and graduate PhDs in mechanical engineering (in-state access to a terminal degree in 

mechanical engineering) 
− expand the university’s research infrastructure and funding 
− retain and recruit qualified undergraduate students from within the State, and draw qualified 

manpower from out-of-state 
− sustained economic development with a focus on high-tech manufacturing 

− direct support of the governor’s 2010 Initiatives (2010 Initiative and 2010 
Education Initiative) 

− direct support of the State’s Workforce 2025-Build Dakota Initiative 
− strengthen ties to current 2010 research centers 
− expand industry collaboration 

− expand collaborative opportunities with other ongoing efforts such as research related to the 
deep underground science and engineering laboratory (DUSEL), and other on-campus 
departments, institutes, centers, and programs such as the Institute of Atmospheric Sciences 
(IAS), Center for Advanced Manufacturing (CMP), Advanced Materials Processing Center 
(AMP), Additive Manufacturing Laboratory (AML), and the Robotics and Intelligent 
Systems (RIAS) program. 

 
2.  Rationale 
 

A.  If a new degree is proposed, what is the rationale? 
      
No new degree program is being proposed.  The university is authorized to offer, and 
already offers, doctoral degrees in five areas.  

 
B.  What is the rationale for the curriculum? 

  
Our goal is to develop and maintain a high-quality doctoral program in modern mechanical 
engineering with emphasis on the three traditional stems:  (1) thermal/fluid systems, (2) 
engineering mechanics, and (3) controls, design, and manufacturing.  While the specific sub-
areas of research focus within these stems will necessarily evolve with the faculty and 
students in the program, the coursework will stress the fundamentals underlying the 
advanced-level, emerging technologies developed as part of the program’s research activities. 
 
The emphasis in curriculum design has been on flexibility, breadth, and depth: 

− Flexibility for the student and his/her doctoral committee to make choices 
that are most meaningful to the student’s doctoral and post-PhD research 
potential.   

− Breadth across disciplines within mechanical engineering, and outside of 
mechanical engineering through the availability of a minor field of study. 

− Depth in one or more stems as required, for important discoveries are 
frequently to be made where sub-disciplines meet. 

 
While the curriculum described below reflects the existing strengths and activities of the 
faculty, we expect the curriculum to be responsive to the faculty’s ability to identify and 
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recognize new technology trends and to adapt existing course offerings to any significant 
research foci within the program.   Thus, we expect that the curriculum will be reviewed 
internally on a periodic basis to ensure the type of research-coursework compatibility just 
alluded to. 
 
C.  Demonstrate that the curriculum is consistent with current national standards. 
Complete the tables below and explain any unusual aspects of the proposed curriculum. 
 
A number of ME PhD programs around the country were reviewed, including those listed under 
item (11).  The University of Minnesota program was chosen as our model program, based on 
its emphasis on flexibility, breadth, and depth. 
 
Consistent with the School of Mines Graduate Catalog, the program requires a minimum of 80 
credit hours beyond a Bachelor of Science in Mechanical Engineering degree, with 50 credits of 
coursework and 30 research credits.  The level of the coursework will be commensurate with 
our expectations of incoming students.  In addition to meeting the minimum SDSM&T 
graduate education requirements, incoming students will be screened with the following criteria 
in mind:  

 
1. An appropriate baccalaureate degree (aerospace, chemical, civil, electrical, 

geological, mechanical, metallurgical, or mining engineering, or other related 
disciplines); 

2. An undergraduate grade point average of at least 3.0; 
3. Graduate Record Examination (with minimum scores of at least 500 on each of the 

verbal and quantitative sections, and a minimum score of 4.0 on the analytical 
section); 

4. For those applicants whose native language is not English, a score of 83 on the iBT 
Test of English as a Foreign Language (TOEFL) (or 560/220 for paper and 
computer-based) is required. Students with scores above 68 iBT TOEFL (or 
520/190) but below 83 iBT TOEFL (or 560/220) will be required to undergo an 
evaluation and may be required to complete a program of study in English as a 
second language.    

Criterion 3 may be waived for SDSM&T graduates.  Any exceptional situations may 
warrant consideration by the program faculty on an individual basis. 

 
D.  Summary of the Degree (modify table as needed) 

 
PhD in mechanical engineering  

(students entering with a BS in mechanical engineering) 
Credit 
Hours 

 
Percent 

Required courses, all students 11-13 13.8-16.2 
Required research, all students 30 37.5 
Electives 37-39 46.2-48.8 
   
Total required for the degree 80 100 
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 Required Courses 

 
Prefix & Num 

 
Course Title 

Credit 
Hours 

New 
(yes, no) 

ME 673 Applied Engineering Analysis I 3 No 
ME 773 Applied Engineering Analysis II 3 No 

MES 770 Continuum Mechanics 3 No 
ME 790 Graduate Seminar 0 No 
ME 899 Research Publications (journal submission) 2-4 Yes 

 
Elective Courses in the Program: List courses that may be taken as electives in the 
program. Indicate any new courses to be added specifically for the major. (If the list of 
existing courses is long, it may be provided as an appendix.) 
 
Prefix & Num Course Title Credit 

Hours 
New 

(yes, no) 
ME 612 Transport Phenomena: Momentum 3 No 
ME 613 Transport Phenomena: Heat 3 No 
ME 616 Computations in Transport Phenomena 3 No 
ChE 614 Transport Phenomena: Mass 3 No 
ME 623 Advanced Mechanical Vibrations 3 No 
EM 680 Advanced Strength of Materials 3 No 

MES 713 Advanced Solid Mechanics I 3 No 
ME 722 Advanced Mechanical Design 3 No 
ME 683 Advanced Mechanical Systems Control 3 No 
ME 781 Robotics 3 No 
EE 651 Digital Control Systems 3 No 
EE 652 Nonlinear and Optimal Control 3 No 
ME 897 Advanced Field Experience: DoD/DOE, CAMP, CAT, 

Boeing, etc. 
1-3 Yes 

Minor MATH/PHYS/EE/CEE/ChE/MES/BME/NANO/GEOE 12 No 
    

 
Students will select their elective courses based on their choice of stem or stems and in 
consultation with their major professor/committee.  Typical expected credit distribution in the 
three stems is described in the tables below. 
 
Thermal Science Stem 
 

Course Existing/New Cr 
Bachelor of Science (BSME or equivalent)   
Required (through MSME)   
ME 673 (Applied Engineering Analysis I) Existing 3 
ME 773 (Applied Engineering Analysis II) Existing 3 
MES 770 (Continuum Mechanics) Existing 3 
ME 612 or ME 613 or ME 616 (Thermal Science area) Existing 3 
ME 6**5 (Mechanics area) Existing 3 

                                                           
5 ** indicates any course approved by the student’s major professor/committee. 
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ME 6** (Controls area) Existing 3 
ME 4**/5** (Determined  by Graduate Committee) Existing 6 
 Note:  3 credits of the ME 4**/5**-- can be    Field 
Work: DoD/DOE, CAMP, Industry, etc. 

New  

ME 798/788 (Thesis/Project)/ ME 898 (Dissertation) Existing 6 
ME 790 (Graduate Seminar)6 Existing 0 
Master of Science (MSME or equivalent)  30 
Continuing through PhD   
Required   
Thermal Science Area (9 credits from below) Existing 9 
 ME 612 Transport Phenomena: Momentum Existing  
 ME 613 Transport Phenomena: Heat Existing  
 ME 616 Computations in Transport Phenomena Existing  
 ChE 614 Transport Phenomena: Mass Existing  
ME 897 (Advanced Field Experience: DoD/DOE, CAMP, CAT, 
Boeing, etc.) 

New 2 

ME 899 Research Publications New 3 
ME 898 (Dissertation) New 24 
Minor   
MATH/PHYS/EE/CEE/ChE/MES/BME/NANO/GEOE Existing 12 
Doctor of Philosophy in ME (Ph. D.)  80 
   

 
Solid Mechanics Stem 
 

Course Existing/New Cr 
Bachelor of Science (BSME or equivalent)   
Required (through MSME)   
ME 673 (Applied Engineering Analysis I) Existing 3 
ME 773 (Applied Engineering Analysis II) Existing 3 
MES 770 (Continuum Mechanics) Existing 3 
ME 623 or EM 680 or MES 713 or ME 722  (Solid 
Mechanics area) 

Existing 3 

ME 6** (Thermal Science area) Existing 3 
ME 6** (Controls area) Existing 3 
ME 4**/ 5** (Determined  by Graduate Committee) Existing 6 
 Note:  3 credits of the ME 4**/5**-- can be   
 Field Work: DoD/DOE, CAMP, Industry, etc. 

New  

ME 798/788 (Thesis/Project) or ME 898 (Dissertation) Existing 6 
ME 790 (Graduate Seminar)7 Existing 0 
Master of Science (MSME or equivalent)  30 
Continuing through PhD   
Required   
Solid Mechanics Area (9 credits from below) Existing 9 
 ME 623 Advanced Mechanical Vibrations Existing  
 EM 680 Advanced Strength of Materials Existing  

                                                           
6 Minor course modification to be pursued in the current academic year. 
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 MES 713 Advanced Solid Mechanics I Existing  
**MES 714 Advanced Solid Mechanics II** New  
 ME 722  Advanced Mechanical Design Existing  
ME 897 (Advanced Field Experience: DoD/DOE, CAMP, 
CAT, Boeing, etc.) 

New 2 

ME 899 Research Publications New 3 
ME 898 (Dissertation) New 24 
Minor   
MATH/PHYS/EE/CEE/ChE/MES/BME/NANO/GEOE Existing 12 
Doctor of Philosophy in ME (Ph. D.)  80 
   

 
Controls, Design and Manufacturing Stem 
 

Course Existing/New Cr 
Bachelor of Science (BSME or equivalent)   
Required (through MSME)   
ME 673 (Applied Engineering Analysis I) Existing 3 
ME 773 (Applied Engineering Analysis II) Existing 3 
MES 770 (Continuum Mechanics) Existing 3 
ME 6** (Thermal Science area) Existing 3 
ME 6** (Mechanics area) Existing 3 
ME 683 (Advanced Mechanical Systems Control) Existing 3 
ME 4**/5** (Determined  by Graduate Committee) Existing 6 
 Note:  3 credits of the ME 4**/5**-- may be   
 Field Work: DoD/DOE, CAMP, Industry, etc. 

New  

ME 798/788 (Thesis/Project) or ME 898 (Dissertation) Existing 6 
ME 790 (Graduate Seminar) Existing 0 
Master of Science (MSME or equivalent)  30 
Required   
ME 781 Robotics Existing 3 
EE 651 Digital Control Systems Existing 3 
EE 652 Nonlinear and Optimal Control Existing 3 
ME 897 (Advanced Field Experience: DoD/DOE, CAMP, 
CAT, Boeing, etc.) 

New 2 

ME 899 Research Publications New 3 
ME 898 (Dissertation) New 24 
Minor   
MATH/PHYS/EE/CEE/ChE/MES/BME/NANO/GEOE Existing 12 
Doctor of Philosophy in ME (Ph. D.)  80 
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3.  Student Outcomes & Demonstration of Individual Achievement 
 

A.  What specific knowledge and competencies, including technology competencies, 
will all students be able to demonstrate before graduation? The knowledge and 
competencies should be specific to the program and not routinely expected of all university 
graduates. Complete Appendix A – Outcomes using the system form. Outcomes 
discussed below should be the same as those in Appendix A. 

 
Graduates of the program will have demonstrated: 

1.1. an ability to contribute new ideas, knowledge, applications, developments, and/or 
insights in mechanical engineering, specifically, in one of the following areas: 
−  thermal sciences 
−  solid mechanics 
−  dynamics and controls 

 
1.2.  sufficient breadth of knowledge in their chosen areas within and outside of mechanical 

engineering (e.g. geological engineering, civil engineering, electrical engineering, 
materials science, mathematics, etc.) as demonstrated by the completion of a minor field 
of study, and 

 
1.3. an ability to formulate, and bring to a meaningful completion, a research project in a 

relevant field of interest. 
 

B.  What national instruments (examinations) are available to measure individual 
student achievement in this field? 

 
Although no national instruments or examinations currently exist for measurement of individual 
student achievement in courses or research in this field, we will use the following measures to 
judge the vitality and productivity of the program. 
 

 Number of peer-reviewed publications in scientific journals produced by students in the 
program 

 Number of professional presentations at regional and national conferences made by 
students in the program 

 Number of post-doctoral and/or faculty appointments earned by graduates of the program 

 Number of applicants and program selectivity  
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C.  How will mastery by individual students be demonstrated? Describe the specific 
examinations or processes to be used. This is to include external measures.8 What will 
be the consequences for students who do not demonstrate mastery? 

 
The student’s Advisory Committee, on behalf of the ME faculty, will evaluate individual student 
progress through qualifying and comprehensive examinations, seminars, the publishing and 
presentation record of the student, and the dissertation defense process. 
 

1. A qualifying examination will test the student’s background knowledge and ability to 
pursue advanced courses and dissertation research.  Additional coursework will be 
required to address any gaps in background identified by the preliminary examination. 

 
2. The student shall take a comprehensive examination consisting of two parts.   

a. The student’s competency in course work will be evaluated through oral and 
written examinations. 

b. The student will prepare a written research proposal and complete an oral 
presentation of that proposal in the presence of the Advisory Committee. 

In preparation for this examination, the student is expected to review the general 
literature, select a specific topic in need of further development, and propose a research 
program which would develop that topic.  
 

3. The dissertation forms the final test of the student’s ability to perform and communicate 
research.  The student will prepare a doctoral dissertation and undergo a final defense of 
the scientific validity of the work, as well as basic and specialized knowledge in the field 
of study.  Students are encouraged to submit papers to journals and proposals to funding 
agencies throughout the course of study to verify the professional quality of their work. 

 
4.  What instructional approaches and technologies will be used to teach courses in the 
program? This refers to the instructional technologies used to teach courses and NOT the 
technology applications students are expected to learn. 
 
The instructional approaches will include lectures, seminars, laboratory work, field work (e.g. in 
national labs and industry), and guided research as appropriate to a doctoral program in science 
or engineering.   
 

 
8 What national examination, externally evaluated portfolio or student activity, etc will be used to verify that 
individuals have attained a high level of competence and identify those who need additional work? 
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5.  Did the University engage any developmental consultants9 to assist with the 
development of the curriculum? Were any professional or accrediting associations 
consulted during the development of the curriculum? What were the contributions of the 
consultants and associations to the development of curriculum? See also section 11 below. 
 
Although no developmental consultants were engaged, our Industrial Advisory Board has been 
very closely involved in all stages of the development of the program.    
 
The ME professorial faculty at the School of Mines all hold PhDs in mechanical engineering (or 
engineering mechanics) and are well aware, not only of the demands and rigors of study at the 
doctoral level, but also of the extent to which a student’s doctoral experience frames his/her 
career path several years into the future. Some department faculty are already advising PhD 
students in other programs. The program being proposed has been shaped as much by the 
collective insight and experience of the ME faculty as by the specific strengths of our campus in 
general, and our undergraduate program in particular. 
 
6.  Are students in the program expected to be new to the university, redirected from other 
programs or both? Complete the table and explain how the estimates were developed. 
 
Students will be recruited locally, nationally, and internationally through the following 
mechanisms (see also, response under item 12). 

• Upon program approval, information will be sent to the 333 members of the Engineering 
Deans’ Council of the American Society for Engineering Education for whom contact 
information is readily available; 

• Similarly, information will be sent to numerous mechanical engineering undergraduate 
programs accredited by the Engineering Accreditation Commission of the Accreditation 
Board for Engineering and Technology, as well as to mechanical engineering 
departments at provincial universities in the Canadian provinces of Alberta, Manitoba, 
and Saskatchewan; 

• Faculty members will distribute information related to the new program at regional and 
national meetings of professional societies; 

• A seminar program will be presented at colleges and universities in neighboring states 
and Canadian provinces to raise awareness of the mechanical engineering research 
activity ongoing in South Dakota; 

• Literature related to the program will be distributed on campus and presentations will be 
made to students. 

• Program web page advertising. 
 
The timing between typical recruitment of students and regental approval of the proposed degree 
may not be optimal and will likely impact first-year enrollments in the program, particularly by 
students from outside of South Dakota (however, see also, response under 12). 
 

 
9 Developmental consultants are experts in the discipline are hired by the university to assist with the development 
of a new program (content, courses, experiences, etc). Universities are encouraged to discuss the selection of 
developmental consultants with Board staff. See section 11 below. 
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Enrollment and graduate and credit production models were developed predicated on the 
following assumptions: 
 

• Students will be new to the university. 
• Five students will be recruited to the program for fall 2011. 
• Six new students will be recruited annually, three having completed a baccalaureate 

degree and three having completed a master’s degree.  
• Students having completed a master’s degree will take two to three years to complete the 

doctorate and will complete 50 credit hours. 
• Students entering following the baccalaureate will require four to five years to complete 

the degree and will complete 80 credit hours. 
• One student from each group, i.e. two of the six who enter in a given year, will not return 

after one year. 
• All students will have full graduate research-assistantship support. 

 
Under these assumptions, the program would reach a steady state in its fifth year with an 
enrollment of 15 students, and approximately two PhD students per faculty member, with an 
annual production of three or four graduates. 
 
Total enrollment in the program is constrained by the total faculty FTEs participating in the 
program.  Limits to the number of doctoral students each professor directs include the large 
amount of time required to supervise scientific research projects, to advise students, and to 
generate support funding. 
 
 

 Fiscal Years* 
 1st 2nd 3rd 4th 

Estimates FY11 FY12 FY13 FY14 
Students new to the university 5 7 9 12 
Students from other university programs 0 0 0 0 

= Total students in the program (fall) 5 7 9 12 
Program credit hours (major courses)** 90 126 162 216 
Graduates   2 3 
     
* Do not include current fiscal year. 
** This is the total number of credit hours generated by students in the program in the required or elective 
program courses. The same numbers are used in the program budget. 

 
7.  If program accreditation is available, identify the organization and explain whether 
accreditation is required or optional, the resources required, and the University’s plans 
concerning the accreditation of this program. 
 
Accreditation is not available for this program. 
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8.  Does the University request any exceptions to any Board policy for this program? 
Explain any requests for exceptions to Board Policy. If no exceptions are requested, enter 
“None.” 
 
None. 
 
9.  Program Delivery 
 

A.  Does the University request authorization to deliver this entire program at any off-
campus locations? If yes, list location(s) and intended start date(s). 
 
No. 
 
B.  Does the University request authorization to deliver this entire program by distance 
technology? If yes, identify delivery method(s) and intended start date(s). 
 
No. 
 
C.  Include off-campus tuition and site or delivery costs in the next section and in 
Appendix B. If off-campus or distance delivery authorization is not requested, enter 
“None.” 
 
None. 
 

10.  Costs, Budget and Resources 
 

A.  Explain the amount and source(s) of any one-time and continuing investments in 
personnel, professional development, release time, time redirected from other 
assignments, instructional technology & software, other O&M, facilities, etc needed to 
implement the proposed program. Address off-campus or distance delivery separately. 
 
The budget is provided as Appendix B.  As stated in section 1, the department has increased 
its full-time faculty count by 1.5 beginning with the fall semester of 2009, and is in the 
process of initiating a search that will fill the Pearson endowed Professor/Chair position by 
mid-2010.  These new positions will permit the realignment of teaching and graduate 
administrative/advisement duties within the department so as to accommodate the expected 
needs of the enhanced graduate program, including the proposed Program Coordinator and 
Program Administrator.  The costs of travel, as well as any attendant equipment, publication, 
and recruitment costs will be accommodated within the expenditures of the research 
programs.  As such, it is not anticipated that any State-supported funds will be required to 
initiate and implement the proposed PhD program through FY 14.   

 
It has been a practice at SDSM&T to provide (as part of graduate research or teaching 
assistantships) tuition remission as opposed to complete tuition waivers. Research 
assistantships disbursed out of sponsored research grants and contracts typically tend to 
exceed teaching assistantships in terms of the available take-home salaries (total salary 

09-09AAC_4.A.1_new_prog_SDSMT-PhD_mech-eng Page 13 of 20
 Print date: 8/13/2009 11:45 AM 



South Dakota School of Mines & Technology 
New Program: Ph.D. in Mechanical Engineering 
 

associated with an assistantship – reduced tuition for the expected 9 credits per semester).  
Research assistantships typically continue through the summer months during which 
graduate students may register for 2 to 6 credits of academic work.  The yearly take-home 
salaries available to most of our current graduate research assistants at the MS level tend to 
range between $16-20K, which may be considered competitive when viewed against the cost 
and quality of living in the Black Hills area (see table below).  Graduate research assistantship 
support is currently available for at least 7 additional incoming graduate students beginning in 
Fall 2009 or Spring 2010. 
 
The table below compares the average annual take-home income of our current graduate 
research assistants ($18K/year) with the corresponding figures associated with the 
mechanical engineering doctoral programs at the five universities listed under item 11 below.  
Column 3 of the table lists the approximate take-home annual salary of a graduate research 
assistant as obtained by directly contacting the respective universities, while column 4 
converts these amounts to annual incomes that would sufficiently enable an identical 
standard of living10 in the Rapid City region.   
 

University Location Approximate annual 
take-home salary ($) 

Equivalent Amount 
for Rapid City cost 

of living ($) 
University of 

Minnesota 
Twin Cities, MN 23,000 19,094 

Auburn 
University 

Auburn, AL 15,000 13,614 

University of 
Wyoming 

Laramie, WY 23,262 22,525 

University of 
Nebraska 

Lincoln, NE 19,000 19,817 

University of 
Utah 

Salt Lake City, UT 19,500 16,894 

SDSM&T Rapid City, SD 18,000 18,000 
 
While our current graduate assistantship amounts at the MS level may be deemed acceptable 
in light of the table above, there is clearly room for improvement and we will work to raise 
the average research assistantship amounts so as to provide take-home salaries of about $23K 
over the next three years (for instance, by suitably increasing the requested graduate-student 
salary amounts in our new and planned research proposals).   
 
 

                                                           
10 as estimated using the “cost of living calculator” available at www.bestplaces.net/COL. 
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11. Board Policy 2:1: “Proposals for new graduate programs shall be evaluated by 
independent consultants retained by the Board.”  Provide the names, telephone numbers, 
and URLs of professional organizations, accrediting bodies, and journals (editors) who 
may be able to assist the Board staff with the identification of consultants.   

 
Professional Societies 
 
American Society of Mechanical Engineers 
 
 (1) ASME Faculty/Dept. Head Resources  
http://www.asme.org/Education/College/Faculty/ 
 
American Society for Engineering Education 
(2) ASEE Campus Representatives 
http://www.asee.org/activities/organizations/campus/index.cfm 
 
ME PhD Programs around the Nation 
 
(1) University of Minnesota Mechanical Engineering Department Graduate Student Handbook 
2008-2009 
http://www.me.umn.edu/education/grad/grad%20handbook/index.shtml 
(University of Minnesota Graduate School Catalog: 
http://www.catalogs.umn.edu/grad/programs/g115.html) 

− one of the premier ME PhD programs in the nation 
− similar emphasis on depth and breadth 
− excellent track record in solid mechanics, thermal sciences, and control systems 
− our model program for the immediate future 
 

(2) Auburn University 
http://eng.auburn.edu/programs/mech/programs/grad/phd.html 

− similar emphasis areas on depth and breadth 
− similar emphasis areas within mechanical engineering 

 
(3) University of Wyoming 
http://wwweng.uwyo.edu/mechanical/grad/  
http://wwweng.uwyo.edu/mechanical/grad/phd_ME.html 

− similar emphasis on thermal sciences, solid mechanics, and control systems 
− similar proportion of coursework and research 
 

(4) University of Nebraska, Lincoln 
http://www.engineering.unl.edu/academicunits/MechanicalEngineering/graduate-students.shtml 

− similar emphasis areas 
− Research Centers and Laboratories similar in nature to those at SDSM&T 
 

(5) University of Utah 
http://www.mech.utah.edu/grad/academicprogram/degree/phd.html 
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− similar emphasis on design and innovation 
− research programs similar to those at SDSM&T 

 
12. Additional Information. Additional information is optional. Use this space for information 
not requested above. Limit the number and length of additional attachments.  Identify with 
capital letters. Letters of support are not necessary and are rarely included with Board 
materials. In some cases, response to questions from the Board or the Executive Director may 
be provided as appendixes to the original proposal.  This item may be deleted if it is not used. 

 
Recruiting Plan 
 
PhD student recruitment will be a high priority for the ME faculty.  The faculty are optimistic 
that we will be able to admit students into the PhD program beginning in Spring 2010.  
Specifically, this effort will include the main activities summarized below: 
 

• For Spring 2010:  
• Direct recruitment: faculty contacts with undergraduate students, SD and regional 

engineering firms, other universities, at conferences, etc. 
• Letters to graduating seniors and recent alumni (BS and MS)  

• For Fall 2011 and beyond: 
• Flyers and letters to  

• National engineering deans list 
• ME department chairs list in US and Canada 
• Recent alumni, international contacts, conferences 

• Informational seminars at universities (including predominantly undergraduate 
colleges) in nearby states and Canadian provinces such as Saskatchewan, 
Manitoba, and Alberta. 

• Advertisements in Hardrock magazine, ASME/SAE/AIAA publications, School, 
department web site 

 
Program Management 
 
The heart and soul of the program will clearly be the research and education occurring on a day to 
day basis under the leadership of the program faculty.  The small amount of operational oversight 
necessary to the long term success of the program will be provided by a program steering committee 
comprised of the following members: 
 
Program Steering Committee 

− Dr. Mike Langerman, Professor and Head, Mechanical Engineering  
− Dr. Umesh Korde, Professor, Mechanical Engineering  
− Dr. Karim Muci, Professor, Mechanical Engineering  
− Dr. Jon Kellar, Professor and Head, Materials and Metallurgical Engineering 
− Dr. John Helsdon, Professor and Director, Institute of Atmospheric Sciences and 

the Dean of Graduate Education 
− Dr. Paul Gnirk, Professor Emeritus, Mechanical Engineering 
− Ms. Alicia Allen, Administrative Assistant, Mechanical Engineering 
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The committee will be chaired by the department head Dr. Langerman, and will meet once a month 
to discuss any issues brought forth by the program faculty and the program 
coordinator/administrator.  Dr. Langerman will serve as the Program Administrator, while Ms. 
Alicia Allen will serve as the Program Coordinator.  The program administrator will serve as the 
initial advisor to incoming students and will help oversee course scheduling, transcript evaluation, 
etc.  The program coordinator will provide coordination with the School Graduate Office, the 
Sponsored Programs Office, keep track of individual student progress, oversee recruitment efforts, 
etc. 
 
The program will draw upon the collective expertise of the following faculty members, who are 
expected to play an active role in steering the research and education activities within the 
program, advising students, building resources, etc. 
 
Department of Mechanical Engineering 

− Dr. Mike Langerman, Professor and Head 
− Dr. Lidvin Kjerengtroen, Professor 
− Dr. Dan Dolan, Professor, Mechanical Engineering, Director, Center for Advanced 

Manufacturing (CAMP) 
− Dr. Wayne Krause, Professor 
− Dr. Greg Buck, Professor 
− Dr. Vojislav Kalanovic, Professor 
− Dr. Karim Muci, Professor 
− Dr. Umesh Korde, Professor 
− Dr. Duane Abata, Professor 
− Dr. Ken Yoon, Assistant Professor 
− Dr. Paul Gnirk, Professor Emeritus 

 
Supporting Departments 

− Dr. Jon Kellar, Professor and Head, Materials and Metallurgical Engineering 
− Dr. Robb Winter, Professor, Chemical Engineering 
− Dr. Mano Thubrikar, Professor and Director, Biomedical Engineering Graduate 

Program 
− Mr. Bill Arbegast, Director, Advanced Material Processing Center 
− Dr. Jim Sears, Director, Additive Manufacturing Laboratory 
− Dr. Jeff McGough, Associate Professor, Math and Computer Science 
− Dr. Charles Tolle, Associate Professor, Electrical and Computer Engineering 
− Dr. Damon Fick, Assistant Professor, Civil and Environmental Engineering 
− Dr. John Helsdon, Professor and Director, Institute of Atmospheric Sciences and the 

Dean of Graduate Education 
 
Information related to our ongoing research projects, a listing of current library resources, laboratory 
facilities and equipment, and course syllabi will be available for review along with the resumes of 
the faculty and other personnel associated with the program. 



 
South Dakota School of Mines and Technology  
Proposal for PhD. in Mechanical Engineering 

Individual Student Outcomes and Program Courses 
 
 Program Courses that Address the Outcomes 
Individual Student Outcome 

 
ME 673*, 

773*, 770*, 
790* 

ME 
Electives 

Minor ME 897*, 
ME 899* 

ME 898*  Qualifying 
Exam  

Comprehensive 
Exam 

Defense 

Students will graduate with an ability 
to contribute new ideas, knowledge, 
applications, developments, and/or 
insights in mechanical engineering, 
specifically, in one of the following 
areas: 

−  thermal sciences 
−  solid mechanics 
−  dynamics and controls 

xx xxx  xx xxx x xxx xxx 

 
Students will graduate with sufficient 
breadth of knowledge in their chosen 
areas within and outside of 
mechanical engineering   as 
demonstrated by the completion of a 
minor field of study (e.g. in 
geological engineering, civil 
engineering, electrical engineering, 
materials science, mathematics, etc.). 

xx xxx xxx xx xxx x xxx xxx 

Students will graduate with an ability 
to formulate, and bring to a 
meaningful completion, a research 
project in a relevant field of interest. 

xx xxx x xx xxx x xxx xxx 

* indicates required course 
x    minor contribution to or assessment of the outcome 
xx  significant contribution to or assessment of the outcome 
xxx major contribution to or assessment of the outcome 
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Appendix B: South Dakota School of Mines & Technology, PhD Mechanical Engineering 

1. Assumptions 1st 2nd 3rd 4th 
Headcount & hours from proposal FY11 FY12 FY13 FY14 
Fall headcount 5 7 9 12 
Program FY cr hrs 100 140 180 240 

Faculty, Regular FTE See p. 2 3.00 3.00 3.00 3.00 
Faculty Salary & Benefits, average See p. 2 $119,424 $119,424  $119,424 $119,424 

Faculty, Adjunct - courses See p. 2 0 0 0 0 
Faculty, Adjunct - per course See p. 2 $0 $0 $0 $0 

Other FTE (see next page) See p. 2 0.00 0.00 0.00 0.00 
Other Salary & Benefits, average See p. 2 $0 $0 $0 $0 

Graduate Assistants, FTE See p. 2            2.12            2.97            3.82          5.09 
Graduate Assistants per ea .424 FTE See p. 2 $29,395 $29,395  $29,395 $29,395 

2. Budget 
Salary & Benefits 

Faculty, Regular $358,272 $358,272  $358,272 $358,272 
Faculty, Adjunct $0 $0  $0 $0 
Graduate Assistants $146,975 $205,765  $264,555 $352,740 

S&B Subtotal $505,247 $564,037  $622,827 $711,012 
Operating Expenses 

Travel $0 $0  $0 $0 
Contractual Services $0 $0  $0 $0 
Supplies & materials $0 $0  $0 $0 
Capital equipment $0 $0  $0 $0 

OE Subtotal $0 $0  $0 $0 
Total $505,247 $564,037  $622,827 $711,012 

3. Program Resources 
Research supported Tuition based on resident rate $92.70 $92.70  $92.70 $92.70 
State support Tuition/Cr Hr - Grad Asst $46.30 $46.30  $46.30 $46.30 
Research supported Tuition    $9,270 $12,978  $16,686 $22,248 
State support tuition revenue - Grad Asst $4,630 $6,482  $8,334 $11,112 
Revenue to HEFF - 20% ($2,780) ($3,892) ($5,004) ($6,672)

Net tuition revenue for program $11,120 $15,568  $20,016 $26,688 
Fees @$109.79/cr hr See p. 2 $10,979 $15,371  $19,762 $26,350 
University redirections $286,173 $277,333  $268,494 $255,234 
Grants/Other (Foundation supported .5 Faculty FTE) $50,000 $50,000  $50,000 $50,000 
Grants/Other (Research supported Grad Assistants) $146,975 $205,765  $264,555 $352,740 

Total Resources $505,247 $564,037  $622,827 $711,012 
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Resources Over (Under) Budget $0 ($0) $0 ($0)
(Discuss in proposal) 

            
Provide a summary of the program costs and resources in the new program proposal. 

Faculty Other 
Estimated salary (average) - explain below $99,572 $0 

University's variable benefits rate 
(see 
below) 0.1414 0.1414 

Variable benefits $14,079 $0  
Health insurance/FTE (FY09) $5,773 $5,773  

Average S&B $119,424 $5,773 

Explain faculty used to develop the average salary & fiscal year salaries used. Enter amount 
above. 
The FY10 salaries of 2 people in the Mechanical Engineering department were averaged. 

Explain adjunct faculty costs used in table: 
  
      
Explain other [for example, CSA or exempt] salary & benefits. Enter amount 
above. 

  

Graduate Assistants.  $18.77/hour for 173.33 hrs per pay period for 9 pay periods + .39% workers' 
compensation = $29,395 for each .424 FTE 
      

Summarize the operating expenses shown in the table: 
  

Summarize resources available to support the new program (redirection, grants, 
etc). 
USF Base $38.84, USF SCF $32.60, GAF Base $17.95, SEF $20.40 = $109.79 cr/hr. 
      

Variable Benefits Rates 
Self-Support Tuition Rates Rate HEFF Use in the table above. 

Change formula on p. 1 as needed. FY10 FY10 FY09 
UG Centers $253.95 $18.35 BHSU 14.79%
UG Internet & Distance Education $253.95 $18.35 DSU 14.12%
GR Centers $337.05 $27.80 NSU 14.51%
GR Internet & Distance Education $337.05 $27.80 SDSM&T 14.14%
Externally Supported $45.95 SDSU 14.42%
BOR, 2009, April, item K-2, Attach III USD 14.11%
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