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General information concerning the Graduate School and the Materials Engineering and Science (MES) Ph.D. program is contained in the South Dakota School of Mines and Technology Catalog.  Detailed listings of graduate courses, as well as additional information concerning program and university graduate degree requirements, are contained in the catalog.  All graduate students should familiarize themselves with pertinent information contained in this catalog.

The following guide relates to specific requirements of the MES/Ph.D. program and is intended to supplement catalog information.  It should be studied carefully by all Ph.D. students in Materials Engineering and Science.  A discussion of the various forms that must be filed is included herein.  The procedure for completing a degree program including pertinent forms can be found in Appendix A.  Most of the required forms can be found in the Appendices B, C and D. Forms are also available in the Office of the Graduate Education and Sponsored Programs (MI-235)

The MES PhD program is directed by the Dean of Graduate Education and Sponsored Programs who is the Program Director. Date to date operations are governed by and policy and procedures are set by the Materials Engineering and Science Advisory Committee (MESAC).

I.
ADMISSION

All admission correspondence between the applicant and the MES/Ph.D. program is handled by the Dean of Graduate Education and Sponsored Programs. 

The Materials Engineering and Science Ph.D. program requires GRE (Graduate Record Examination) scores of all applicants; applicants must take the Verbal, Quantitative, and Analytical parts. In addition to the general admission requirements, the Graduate School requires applicants from foreign countries to achieve a satisfactory TOEFL (Test of English as a Foreign Language) score.   TWE test is strongly recommended for a student who wants to be considered for a teaching assistantship or other financial aid.  All students whose first language is not English may be tested upon arrival and may be required to take one or more remedial English courses.  All graduate students are expected to have or to develop a proficiency in both written and oral English.  Any student, who is found weak in communications, as evidenced by written reports and/or seminar presentations, may be required to take additional English or speech course work.

A student whose bachelor's degree is not in Materials Engineering and Science but in a related field--chemistry, physics, mathematics, or another branch of engineering--may seek an advanced degree in Materials Engineering and Science, provided he/she has credit for, or demonstrates competence in, the following undergraduate courses or their equivalent:


Chemistry:  one year, general


Math:  one year calculus, ordinary differential equations, matrix algebra, partial differential

                         equations


Computer Science:  proficiency in a computer language


Physics:  one year, calculus based

II.
GRADUATE STUDENT ADVISOR

The Coordinator of the Materials Engineering and Science Advisory Council (MESAC) serves as a temporary faculty advisor to each new graduate student until such a time as the student selects a permanent advisor (Major Professor) to supervise his/her graduate research.  The Coordinator of MESAC assists all new graduate students with their course registration and provides each student with information pertinent to the Materials Engineering and Science Ph.D. program. 

III.
FINANCIAL ASSISTANCE

Financial assistance is available to graduate students through a number of avenues, including graduate fellowships, graduate teaching assistantships (GTA), and graduate research assistantships (GRA). The MESAC awards MES PhD GTA’s and individual faculty award GRA’s. The required applications for all types of financial assistance should be made to the Dean of Graduate Education and Sponsored Programs.  Requests may be included in the application package, at the discretion of the applicant.

IV.
SELECTION OF RESEARCH TOPIC 

During the first semester of graduate studies, all new students not supported by an GRA should make appointments with faculty involved in the MES/Ph.D. program to discuss possible research topics.  Each student will be matched with a major professor in accordance with his/her interests.  The student must file a Program of Study form with the Graduate Education and Sponsored Programs Office within the first two semesters of study.  An Advisory Committee, consisting of the major professor and four other faculty, will be formed to guide the student progress.  The Advisory Committee is appointed by the Dean of Graduate Education and Sponsored Programs in consultation with the student and the student's  major  professor.  At this time, the major professor becomes the candidate's advisor on all matters.

V.
PROGRAM OF STUDY
The degree of Doctor of Philosophy in Materials Engineering and Science is not awarded simply for the fulfillment of residence or course requirements, but must also comprise significant scholarly achievement as demonstrated by independent research.  Nevertheless, a Ph.D. candidate must demonstrate general competence in the subject matter of his/her chosen field.  To this end, the student files and pursues a proposed Program of Study which includes a list of courses that the student intends to take.  This Program of Study must be given preliminary approval before the qualifying exam and final approval before the dissertation defense by the student's advisory committee, Materials Engineering and Science Advisory Council (MESAC), and the Dean of Graduate Education and Sponsored Programs.  The Program of Study must be filed with the MESAC Coordinator before midterm of the second semester of residence, and again before the comprehensive exam.  Below is the summary of the required course of study.  (See Appendix E for the program major emphasis requirements.)

CATEGORY



 
CREDITS*

Analytical Mathematics



3

Numerical Mathematics



3

Program Major Emphasis (Engineering or Science)
44-54

Dissertation Research



30-20

TOTAL




80

*Beyond the BS degree

In approving a proposed Program of Study, the Chair and two MESAC Committee members appointed by the Chair will take into account acceptable graduate-level courses taken at other institutions or other demonstrations of competence in a particular area.  The student should summarize this material as in the example provided in Appendix C, and submit this with the Program of Study.

Some of the courses offered as displayed in Appendix E require the writing of computer programs.  It is necessary, therefore, for all graduate students to have or to develop before their second semester in residency, a proficiency in computer programming.  Students entering without this skill should consult the Graduate Student Advisor.  The Timetable in Appendix C must be submitted (a electronic copy is available on the server) to the Coordinator of MESAC by the end of the 2nd semester of residency.

VI.
GPA REQUIREMENTS AND COURSE LOAD

A grade of  “B-” or better in a course will be accepted as evidence of competence in the subject.

All candidates for the Ph.D. must obtain an average grade of 'B' or better in the overall course of study in accordance with  the Graduate School requirements.  Grades below 'C' cannot be credited toward advance degree requirement. A full load for each semester is considered to be nine semester credit hours of course work and/or dissertation. After the advisory committee has been established, a Ph.D. student  must register every semester, in accordance with SDSM&T regulations.

Once the student has selected a research topic, he/she will be expected to register for MES 898 (research) for a number of credit hours agreed to by his/her  research advisor.  The student will be required to register for a minimum one credit hour graduate seminar, and is encouraged to attend regularly and to participate.

VII.
ASSESSMENT OF QUALIFICATIONS

Within the first or second semester in residency, each graduate student desiring to become a candidate for a Ph.D. degree will be required to choose 9 credit hours of coursework from a specified list of courses, plus 1 credit hour of seminar, in order to allow assessment of the student’s qualifications to pursue the Ph.D. degree. Further information is given in Appendix F.

Within the first 4 semesters of residence, the student must prepare a written research proposal and complete an oral presentation of that proposal.  The topic is to be prepared by the student with the guidance of his/her research advisor and/or the graduate advisor.  The topic of the proposal will be related to the student's anticipated dissertation research; however, it must give the student the flexibility needed for creative input. Further information is given in Appendix F.

In preparation for this examination, the student should review the general literature, select a specific topic in need of further development, and propose a research program which would develop that topic.  The student is advised to meet informally with individual members of the advisory committee during preparation of the proposal.  The committee members will advise the student on the scope and format of the proposal and feasibility of the student's ideas.

The written proposal should be no longer than 20 double-spaced, typewritten pages of text, plus nomenclature, references, figures, and appendices.  It is recommended that the document be organized in the form shown in Appendix D.  This written document must be reviewed by two members of the student's advisory committee before submission to the full committee.  The committee members will point out any problems relating to scope and format.  However, final approval of the proposal will only come after the subsequent faculty reading and oral exam.

Copies of the final typed proposal must be submitted to the student's advisory committee for faculty reading.  At this time, a date will be set for the oral presentation by the student of his/her dissertation research proposal.  This presentation should closely reflect the contents of the written proposal and should last no longer than 30 minutes, without interruptions.  The student is encouraged to limit discussion of background information to only the beginning portion and dedicate the majority of the presentation to a detailed description of his/her proposed research program.  The originality and potential significance of the proposed research should be emphasized.  Following the oral presentation, the student will be expected to respond to questions from the attending faculty. The Defense for Research Proposal summary sheet Appendix C will need to be completed at the conclusion of the defense.

The purposes of the examinations are to teach the student how to write technical research proposals, test the student's understanding of the relevant literature, test the student's imagination and judgment in a research environment, and test the student's ability to present work in clear, concise written and oral English.  Clear and substantial portions of both the written and oral presentations must demonstrate the student's original ideas.  The proposal must be for the most part a product of the student, not that of the advisor or Committee. The outcome of this examination procedure will be a Pass, a Conditional Pass (usually requiring a re-write and/or re-submittal of the proposal), or a Fail.  An examination may be repeated only once and only at the discretion of the student's  advisory committee.  

VIII.
COMPREHENSIVE EXAMINATION

Upon completion of the course work as described in the Program of Study, the student will submit a request to the Chair of MESAC for preparation of the comprehensive exam (see policy in Appendix G).  

The comprehensive exam is comprised of an oral examination, by the student’s Advisory Committee, over coursework relevant to the student’s specific area of MES concentration.  An additional written examination is optional at the discretion of the Advisory Committee.

Should the student fail any part of this examination, the Coordinator of MESAC will recommend an appropriate course of action, upon recommendation of the student's major professor. Options are discussed in Appendix G.

Graduate Division policy states that the comprehensive examination must be completed at least 5 months before the dissertation defense.

IX.
ADMISSION TO CANDIDACY

Four months before the scheduled dissertation defense, the student must apply to his/her major professor for admission to candidacy on an official certification form available from the Graduate Education and Sponsored Programs Office. 

X.
DISSERTATION

Of major importance to the Ph.D. degree are the student's research and the resulting dissertation.  The research results are expected to be of publishable quality, and the candidate's major professor may require that a paper be prepared for publication.  The time necessary to complete the Ph.D. requirements depends largely upon how soon a student initiates research and the degree to which he/she devotes effort to its pursuit.  Detailed instructions concerning the dissertation and the time schedule that must be followed during the semester of intended completion of the Ph.D. requirements are given in the Graduate Bulletin.

Each graduate student who has commenced a research project may be instructed by his/her research advisor to submit a written progress report each semester.  This report should include a detailed summary of the past semester's research efforts and a schedule for projected activity.  This report may serve in part as a basis for assigning the semester's grade in MES 898.  The report should be submitted to the major professor by the last day of the final exam period.

Information on guidelines for writing and formatting a Doctoral Dissertation are available from the Office of Graduate Education and Sponsored Programs. Student should obtain a free copy of "Instruction for the Preparation of Thesis and Dissertation" from the Graduate Office. All students are expected to follow the guidelines found within the manual.

The final version of the dissertation must be submitted by the candidate to each member of his/her advisory committee no later than TWO weeks before the scheduled dissertation defense.

XI.
DEFENSE OF DISSERTATION

The student will be required to give an oral presentation (30-45 minutes), open to the public, on the major findings of his/her research.  An oral examination will follow the presentation. It will be conducted by the student's major professor with only the student's Advisory Committee in attendance.  The student's Advisory Committee will question the student to test the quality and completeness of the research.

APPENDIX A:

PROCEDURES FOR THE GRADUATE STUDENT IN COMPLETING A DEGREE PROGRAM
The following is a simplified summary of steps that each graduate student must accomplish during his or her program of study.  The items in square brackets [...] deal only with Ph.D. students.  Otherwise (except where noted) the steps apply to both MS and Ph.D. level programs.  It is also assumed that at this point the student has registered satisfactorily.

1.
The program of study and committee assignment should be completed no later than the mid-term of the second semester of the student’s registration as a degree-seeking candidate. The program of study should be submitted to the Coordinator of MESAC and approved by MESAC before it is submitted to the Graduate Office. The forms provided in Appendices C-3 and C-4 should be submitted to the Coordinator of MESAC for approval and the Program of Study form provided by the Graduate Office should be submitted to the Graduate Office.

2.
[The assessment of student’s qualifications will be determined by the processes given in Appendix F. Within the first 2 semesters of residence, each graduate student should complete PART A and PART B and within the first 4 semesters of residence, the student should satisfactorily complete PART C.]

3.
[Comprehensive examination - prepared by the student’s dissertation committee and taken when the Ph.D. student’s course work has been substantially completed.  NOTE:  The comprehensive examination must be passed at least five months before the dissertation is defended.]

4.
Set a date for oral examination (course work, or course work/thesis defense).  “The major professor shall seek the approval of all committee members and shall inform, in writing, the secretary of the Dean of Graduation Education and Sponsored Programs of the thesis title (if any), and time and location of the examination, no later than one full week before the selected time....no final examination may be scheduled during the period of course-work final examinations”  (See “Final Examination”,  SDSM&T Catalog).  The student has the responsibility to obtain the exam scheduling form from the Graduate Education and Sponsored Programs Office and to obtain the necessary signatures.  Course work oral only exams should be scheduled early in the final semester of the program.

5.
Where a group written examination is taken for course work, the student must sign the exam schedule form provided by the department, take the exam as scheduled, and in cases where this exam is taken as the last exam prior to scheduled graduation, pick up the alumni card and check-out sheet from the department secretary.

6.
Preparation of thesis or dissertation.  Generally in the latter half or third of the student’s program, a research topic will have been established and preparation of the thesis or dissertation will begin.  The research effort should not be left to the last minute and it is recommended that writing of portions of the thesis should commence immediately following data collection in the research program.  This permits the student to more efficiently generate the final draft near the end of the program of study. The student should always work with his or her major professor closely in development of the manuscript.

7.
Set date for final thesis defense. This must be scheduled by the student no later than the last day of classes as in the course work examination.

8.
Submit the final draft of the thesis to the Advisory Committee no later than one week before the date of the oral exam (MS candidates) or [two weeks before the dissertation defense (Ph.D. candidates)].  It is important that this draft represent as close to a final draft as possible and should contain all text, introduction, abstract, table of contents, references, figures, tables, and appendices, complete and typed.  Committee members have the right to refuse reviewing a manuscript or to agree to a final oral examination if these conditions are not met (including the one or two week lead time for submission of this draft).

9.
Satisfactorily passing of final thesis or dissertation defense (see time guidelines above).

10.
Completion of final thesis or dissertation.  The final typescript must be completed according to requirements made by the Advisory Committee specified in the final exam report.  The major professor and Graduate Education representative must sign at the bottom of the form when such contingencies have been removed.  The thesis is then reviewed by the Business Services for format prior to the Dean of Graduate Education and Sponsored Programs signing the title page.  The thesis is finally deposited with the Business Services and all charges paid at the time when the final Business Services signature is obtained on the check-out sheet.

11.
Reminder to professors about “in progress” - UP, SP - grade changes.  Although it is the responsibility of the major professor or research instructor to convert research grades, it would be wise for each student to remind his/her major professor or instructor that this must be done as soon as possible following the completion of the final exam.

12.
Completion of check-out procedures.  Before the Graduate Education and Sponsored Programs office can authorize release of a diploma, the student must obtain the final check-out sheet from the Graduate Representative of their committee, obtain all signatures, and return it to the Graduate Education and  Sponsored Programs office.

APPENDIX B:  

LANDMARK CHECKLIST, MES Ph.D. PROGRAM

(For Student’s Use Only)

STUDENT  









(name)



(date)

1.  APPOINTMENT OF MAJOR PROFESSOR:  






     (Semester 2, before midterm)

2.  APPOINTMENT OF ADVISORY COMMITTEE:  




(Graduate Division Representative)  







3. PRELIMINARY APPROVAL OF PROGRAM OF STUDY (MESAC):  



     (Semester 2, before midterm)




     (MESAC Coordinator)

4.  MES QUALIFYING EXAM – Before end of the 2nd semester

PART A Math:  
Course 


Grade 

 















(MESAC Coordinator)


Engineering:
Course 


Grade 
















 (MESAC Coordinator)


Science:

Course 


Grade 














(MESAC Coordinator)

PART B (Department)  MES 890
Semester 


Grade 




 (Before end of Semester 2)









(Major Professor)


PART C (Research Proposal)  





(Before end of Semester 3)
(Major Professor)

5.  DISSERTATION TOPIC  








6. Final approval of Program of Study (MESAC):  _____________________________________

(After completion of coursework)


(MESAC Coordinator)

7.  COMPREHENSIVE EXAM- 






      (After completion of course work)

           (MESAC Coordinator)








(Major Professor)

8.  ADMISSION TO CANDIDACY:   







     (4 months before dissertation defense)          (Dean of Graduate Education and Sponsored Programs)

9. DISSERTATION DEFENSE  













     (Dean of Graduate Education and Sponsored Programs)

APPENDIX C:

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

GRADUATE EDUCATION AND RESEARCH

PROGRAM OF STUDY – MES/Ph.D.
INSTRUCTIONS:  Please print or type.  Obtain all signatures in Part B before submitting to the Chair of MESAC.  This form must be submitted complete prior to the midterm of the second semester of registration as a degree-seeking candidate, and again before the Comprehensive Exam.

A.  DEPARTMENT/PROGRAM  

MES/Ph.D.

    Date  



  

NAME  




  Degrees Now Held (i.e., BS, MS) 



B.  GRADUATE EDUCATION GUIDANCE COMMITTEE


          Major Professor




Signature

     Graduate Education/ MESAC  Representative


Signature

 
   Committee Member




Signature

 
   Committee Member




Signature





 
   Committee Member




Signature


   Committee Member




Signature

C. Approved by MESAC:  _____________________________________    ________________

  MES/Ph.D. Coordinator



     Date

D.  International Students Only

     LIST TOEFL   Score  

  I have 
             have not              been exempted from the Graduate 

     English Proficiency program (include English 279 in the course listing of page 2 where appropriate).

E.  All Students

     State Dissertation Research Area (as close to anticipated dissertation title as possible).

F. Graduate Education Office approved by: 






Date           





APP C-1

Coursework Schedule

International students not exempted from the Graduate English Proficiency Program must include English 390 in the coursework schedule.

Courses transferring from another program at SDSM&T or from another institution must be identified as such with an asterisk (*) in front of the course name.  Courses transferring from another institution require attachment of transcript copy evidence.  Courses transferring from an institution outside the United States must also include a course description from the transferring university.

Required courses include only those course credits which apply toward degree requirement, including 300-400 level courses approved by petition or on waiver by the Graduate Education and Research Committee.  Courses not required and not previously approved on waiver should be listed as Others.

All courses should be listed by semester date, in the order of planned completion.  (Sem/Yr example Fall 2003, Spring 2004, etc.)  (Under Course Name spell out course title completely.)

              








         Number of Credit Hours____










Required    

Sem/Yr

Course name and number 
Courses_
Research
Others


_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

_______

____________________________________________

________
________
______

(SDSMT-GESP Rev. 01/03)
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Courses Selected: SDSM&T or Transferred 

Corresponding SDSM&T Courses

(80 Credits)

(80 Credits Required)

for Transferred Credits

Catalog

Crdts

Course

Subject

Crdts

Course

Subject

Mathematics

6

Mathematics

6 Rqrd

Analytical Math

3

CEE 784

Modeling & Computation in CE

3

Numerical Math

3

ME 673

Applied Engineering Analysis I

3

Program Emphasis: Engineering

30

Program Emphasis: Engineering

30 Rqrd

Analytical Mechanics

MES 713

Advanced Solid Mechanics

3

Elasticity/Plasticity

CEE 646

Stability of Soil and Rock Slopes

3

CEE 643

Advanced Soil Mechanics I

3

Failure Analysis Fracture Mechanics

ME 791

Independent Study (Mech. of Comp. Mat.)

3

Fundamental Material Science

Chem 452

Inorganic Chemistry 

3

Phys 437

Semiconductor Physics (old)

3

Dissertation Related Topics

CEE 648 

Theory & Applica. Of Earth Retaining Struct.

3

CEE 785

Application of Finite Element of CE

3

CEE 645

Advanced Foundation

MINE 450

Rock Slope Engineering

3

CEE 794

Independent Study (Earth Structure)

3

Other Related Courses

24

Other Related Courses

24 Rqrd

*

Biological Reaction Engineering

3

GeoE 641

Geochemistry

*

Biological Wastewater Treatment

3

CEE 791

Independent Studies in CE

*

Construct. Mngmnt & Project Scheduling 

3

GEOE 626

Environmental Geophysics

*

Industrial Wastewater Treatment

3

CEE 626

Advanced Environmental Engineering

3

GeoE 664

Advanced Grouned Water

3

Research

20

Research

20 Rqrd

Mes 790

Graduate Seminar

1

Mes 898

Dissertation Research

19

Note:  Courses marked with * are transferred courses.  Total transferred credits 24.

Total Course credits: 50 (including 24 transferred credits).

Total Research credits: 30 (including seminar).

APP C-4

PROGRAM OF STUDY - Ph.D.

TIMETABLE

(ENTER PLANNED DATES)

1.
LANGUAGE OPTION:









2.
SUBMITTAL OF THESIS PROPOSAL:  







3.
DEFENSE OF THESIS PROPOSAL AND QUALIFYING EXAM:  





4.
COMPREHENSIVE EXAM:  








5.
DEFENSE OF DISSERTATION:  
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Defense for Research Proposal

TO:





, Chairman, MESAC





Student:






 

Title of the Proposal:









Date of Submission:

Date of Defense:

Result of Defense:

   (Passed; Failed; Further action to be taken)

Approval of Committee: 

(Dissertation Advisor)                    


      
     (Date)


(Committee Member)



   
      (Date)

(Committee Member)




      (Date)

(Committee Member)




       (Date)

(Committee Member)




       (Date)

Send:
Original to the MESAC coordinator



One copy to the Graduate Office



One copy to the student



One copy to the major advisor

App C-6

GENERAL OUTLINE FOR DISSERTATION PROPOSAL
TO:






, Chairman, MESAC





FROM:






, Dissertation Advisor



Department of







SUBJECT:
Dissertation Proposal-












(Student's Name)

TITLE:










INTRODUCTION:

PREVIOUS WORK:

OBJECTIVE:

METHOD OF STUDY:

WORK SCHEDULE:

EXTENSION OF THE RESEARCH TO FUTURE WORK:

PROPOSED GRADUATION DATE:

SELECTED REFERENCES:

PROGRAM APPROVED:  (COMMITTEE)

(Dissertation Advisor)                    


    
      (Date)


(Committee Member)



   
      (Date)

(Committee Member)




      (Date)

(Committee Member)




       (Date)

(Committee Member)




       (Date)

APP D-1

RECOMMENDED OUTLINE FOR THE WRITTEN PORTION OF THE RESEARCH PROPOSAL
1.
Cover page

2.
Summary (one page) including:


- research objectives


- significance of the proposed research


- student's original contributions

3.
Literature survey (maximum 5 pages), including:


- the general literature in the field


- specific literature on the proposed topic


4.
Proposed research program (~8 pages, not including figures), including:


- research objectives


- expected significance


- broad design of experiments and/or modeling to be undertaken


- description of proposed experimental and/or numerical methods


- relation of the proposed program to the goals of the research cited in the literature survey

5. Extension of the research to future work

6. A clear and concise statement of the student's original contributions 

– schedule for completion of research

7. Nomenclature

8. References

9. Appendices

       A.
Copy of the reference most pertinent to the proposed research program


B.
Other relevant materials.
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APPENDIX  E

I.  GENERAL PROGRAM REQUIREMENTS

  (minimum program requirements: 80 credits)

MS DEGREE (24 credits)





      Programs-major courses may be used to satisfy course-work   hour 

      requirements for analytical mathematics, numeral mathematics, or 

      fundamental science courses taken in the MS program of study.

ANALYTICAL MATHEMATICS (3 credits)

ME 673 
(3-0)
Applied Engineering Analysis I

PHYS 671 
(3-0)
Mathematical Physics I

PHYS 673
(3-0)
Mathematical Physics II

NUMERICAL MATHEMATICS (3 credits)

CEE 784
(3-0)
Modeling and Computation in



Civil Engineering

CEE 785
(3-0)
Applications of Finite Element 


Methods in Civil Engineering

MATH 687
(3-0)
Statistical Design and Analysis of



Experiments

ME 773
(3-0)
Applied Engineering Analysis II

MET 614
(3-0)
Advanced Metallurgical Simulation



Techniques

MinE  433/533


(3-1)
Computer Applications in Geoscience



Modeling

PROGRAM EMPHASIS  (30 credits)

See Section II and III below

     Two program emphasis areas are available:  Materials Science

     and Materials Engineering

RESEARCH  (20 CREDITS)

MES 898
(19 credits)
Dissertation Research

MES 890
(1-0)
Graduate Seminar

     A maximum of 10 additional research credits may be included

     within the hours specified for the program major, subject to

     approval by the student’s advisory committee.

     The courses listed in Sections II and III below are suggested

     courses for the science of engineering emphasis, but students

     are not limited to this selection.  Students may take courses

     out of each emphasis when developing their programs of study.

II.  SCIENCE EMPHASIS  REQUIREMENTS

(Minimum program requirements:  30 credits)

THERMODYNAMICS OF SOLIDS (3 credits)

MES 712
(3-0)
Interfacial Phenomena

MET 636
(3-0)
Thermodynamics of Solids

MET 638
(3-0)
Solid State Phase Transformations

PHYS 743 
(3-0)
Statistical Mechanics

TRANSPORT IN SOLIDS (3 credits)

ChE 613
(3-0)
Transport Phenomena: Heat

ChE 614
(3-0)
Transport Phenomena: Mass

MES 728
(3-0)
Heterogeneous Kinetics

CRYSTAL STRUCTURE/CHEMISTRY OF SOLIDS
(3 credits)

CHEM 455/555

(3-0)
Advanced Inorganic Chemistry

MES 603
(1-7)
Atomic/Molecular 



Structure of Materials

MES 604
(1-5.5)
Structure-Property 



Relationships of Materials

MES 737
(3-0)
Solid State Physics I

PHYS 777
(3-0)
Quantum Mechanics I

PHYS 779
(3-0)
Quantum Mechanics II

BULK OR SURFACE ANALYSIS (3 credits)

GEOL 643
(2-1)
Intro to Microbeam Instruments

MES 708L   
(1-2)
Experimental Advanced Instrumental Analysis

FUNDAMENTAL ENGINEERING MECHANICS
(6 credits)

     Courses from the Engineering emphasis section can

     also be used to fulfill this requirement.

ME 424
(3-0)
Fatigue Design of Mechanical 



Components

ME 425
(3-0)
Probabilistic Mechanical Design

ME 442
(3-0)
Failure Modes of Engineering



Materials

MET 625
(3-0)
Strengthening Mechanism in



Materials

MET 440
(3-1)
Mechanical Metallurgy

MET 443
(3-0)
Composites Materials

DISSERTATION RELATED TOPICS (12  credits)

III. ENGINEERING EMPHASIS REQUIREMENTS

(minimum program requirements: 30 credits)

ANALYTICAL MECHANICS

ME 623
(3-0)
Advanced Mechanical Vibrations

ME 613
(3-0)
Advanced Heat Transfer 

MES 713
(3-0)
Advanced Solid Mechanics

MES 770
(3-0)
Continuum Mechanics

ELASTICITY/PLASTICITY
CEE 646
(3-0)
Stability of Soil and Rock Slopes

CEE 643
(3-0)
Advanced Soil Mechanics I

CEE 644
(3-0)
Advanced Soil Mechanics II

CEE 749
(1-2)
Experimental Solid Mechanics

MES 713
(3-0)
Advanced Solid Mechanics

MinE 412/512


(3-0)
Rock Mechanics III

MinE 450/550


(3-0)
Rock Slope Engineering

FAILURE ANALYSIS FRACTURE MECHANICS
CEE 616
(3-0)
Advanced Engineering Materials



Technology

MES 614
(3-0)
Mechanics of Composite Materials 

FUNDAMENTAL MATERIAL SCIENCE
(6 credits)

     Courses from the Science Emphasis section can also

     be used to fulfill this requirement

CHEM 420/520


(4-0)
Organic Chemistry III

CHEM 452/552


(3-0)
Inorganic Chemistry

CHEM 426/526


(3-0)
Polymer Chemistry

MES 603
(1 to 7)
Atomic/Molecular Structure of 

Materials

MES 601
(1 to 5-0)
Thermocemical Processing Fundamentals

MES 604
(1 to 5 - 0.5)
Structure-Property Relationships 

of Materials

CHE 474/574 (2-3)
Polymer Technology

PHYS 439
(4-0)
Solid State and Semiconductor Physics

MET  445/545


(3-0)
Oxidation and Corrosion of 



Metals

MET421/521


(3-0)
Ceramic Materials
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APPENDIX F

ASSESSMENT OF QUALIFICATIONS

The following policy will be in effect as of the date of this Handbook.

PURPOSE:

The purpose of the following activities is to assess whether the candidate has the basic knowledge and capability necessary to pursue a Ph.D. program in Materials Engineering and Science.  The activities are designed to test the student's knowledge, generally at the master's level, both in basic areas and his/her chosen specialty field.

STRUCTURE:

The assessment will be composed of performance in specified coursework and the dissertation proposal. 

PART A. Assessment of General Knowledge in Engineering, Mathematics, and Science
     Within the first 2 semesters of residence, the student must:

1. Complete one of the courses listed in Appendix E as satisfying either analytical or numerical mathematics. For those students whose dissertation focus is Chemistry or Biology, alternative courses are allowed and must be approved by MESAC.

2. Complete 3 credit hours of one of the following courses (Science): Bio 431, ChE 574, ChE 574L, ChE 584, ChE 584L, ChE 676, Chem 521, Chem 526, Chem 546, Chem 552, Chem 555, Phys 421, Phys 423, Phys 439, Phys 451, Phys 471, MES 601 (3 credits minimum), MES 603 (3 credits minimum), MES 604 (3 credits minimum).

3. Complete 3 credit hours of one of the following courses (Engineering): CEE 616, CEE653, CEE 655, EE 461, EE 481, EM 680, ME/MET 443, MET 540, MET 545.
     Substitution for any course will only be considered after formal petition to MESAC.  Each course must be completed with a grade of B or better.  If the student fails to obtain the necessary grades, MESAC will consider the following options:

1. Retake the indicated course(s)

2. Complete remedial coursework prior to retaking the indicated course(s)

3. Dismissal from the program

PART B. Assessment of Oral Communication Skills  
     Within the first 2 semesters of residence, the student must complete 1 credit hour of MES 890 with a grade of B or better.  If the student fails to obtain the necessary grade, MESAC will consider the following options:

1. Retake the indicated course(s)

2. Complete remedial coursework prior to retaking the indicated course(s)

3. Dismissal from the program

PART C. Defense of Research Proposal
     Within the first 4 semesters of residence, the student is required to prepare a research proposal in consultation with his/her major professor. The proposal is due no later than one month prior to the date set for the oral presentation. This is necessary so that the student's dissertation committee may review the proposal to assure that it is defensible. The dissertation committee must give its findings to the student at least two weeks before the week of the examination. The proposal will be defended for scientific merit and thoroughness in an oral examination by the student's dissertation committee.  Part C is for the most part to reflect the student’s effort, and must not be merely the student’s restatement of his/her advisor’s proposal.
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     The written proposal/oral exam will be graded as "satisfactory" or "unsatisfactory", according to standards expected of prospective Ph.D. candidates.  A representative of  MESAC shall be present for Part C. 

     A satisfactory grade must be attained for Part C.  If Part C is graded as "unsatisfactory", MESAC may recommend one of the following:

1. To discontinue studies in the MES Ph.D. program

2. To retake the unsatisfactory portion of the exam upon petition from the major professor.  It must be retaken in the succeeding semester



REQUEST FOR VARIANCE:

Any request for variance from this policy must be submitted in writing to the MESAC by the student’s major professor, with the full support of the student’s dissertation committee.

APPENDIX G:

COMPREHENSIVE EXAMINATION

The following policy will be in effect as of the date of this Handbook.

PURPOSE:


The purpose of the comprehensive examination is to assess whether the student has sufficient knowledge in his/her specialty field in Materials Engineering and Science.


When the student’s program of course work has been substantially completed (greater than 40 credit hours of coursework beyond the BS completed), the student may undertake the comprehensive examination for admission to candidacy.  At least one month prior to the desired examination date, the student is expected to submit a written request to the Materials Engineering and Science Advisory Council (MESAC) for preparation of the comprehensive examination.

STRUCTURE:


The comprehensive exam is comprised of an oral examination, by the student’s Dissertation Committee, over coursework relevant to the student’s specific area of MES concentration.  An additional written examination is optional at the discretion of the Advisory Committee.  

TIMING OF EXAM:


The comprehensive examination must be passed at least five months before the dissertation is defended.

GRADING POLICY:


The comprehensive examination will be graded as “satisfactory” or “unsatisfactory” according to standards expected of prospective Ph.D. candidates.  A “satisfactory” score on the Comprehensive Exam indicates the student has achieved a sufficient level of knowledge that he/she may proceed to apply for the status of Ph.D. Candidate.  Passing the comprehensive examination requires the approval of all but one member of the student’s advisory committee.  If, in the opinion of two or more members of the committee, the student has failed the comprehensive examination, the student may not attempt another such examination during the same semester.  After failure to pass a second time, work toward the doctorate can be continued only within the consent of the advisory committee, the Dean of the Graduate Education and  Sponsored Programs, and the Committee on Graduate Education and Research.

REQUEST FOR VARIANCE:

Any request for variance from this policy must be submitted in writing to the Chair of MESAC by the student’s major professor, with the full support of the student’s advisory committee.

APPENDIX H:
FACULTY AND RESEARCH INTERESTS

Dr. A. J. Anderson, Research Scientist, Ph.D. Iowa State University.  
Texture characterization, ultrasonic NDE, nondestructive materials characterization, laser powder deposition, FSW modeling, welding dissimilar alloys, microstructure evolution modeling and characterization, FSW tool materials, microstructure sensitive design.

Mr. W. J. Arbegast, Director of AMP; B.S. Colorado School of Mines
Friction stir welding, laser powder deposition, path planning algorithms, metalworking models, microstructure evolution, microstructure property relationships, constitutive equations, fracture and fatigue, structural response, design space integration into processing space
Dr. S. Bang, Professor of Civil and Environmental Engineering; Ph.D., University of California, Davis; Geotechnical engineering, numerical analysis, soil reinforcement.

Dr. S.S. Bang, Professor of Biology, Ph.D. University of California, Davis. 

Environmental microbiology and biotechnology: bioremediation of hazardous wastes; microbiologically-enhanced crack remediation (MECR); molecular biochemistry of microbial urease; molecular ecology.
Dr. D. Boyles, Professor of Chemistry, Ph.D., Purdue University; Synthetic organic chemistry, isolation, synthesis, modification of natural products, medicinal chemistry, synthesis of plant growth regulators, synthesis of conjugated polymers, supramolecular assembly, monomer and polymer synthesis.
.

Dr. G. Buck, 1993, Associate Professor, Department of Mechanical Engineering, Ph.D., Arizona State University

Dr. R. Corey, Chair and Associate Professor of Physics, Ph.D. Washington University, St. Louis

Experimental condensed matter physics, solid State NMR, characterization of electronic and magnetic materials.
Dr. W. M. Cross, Research Scientist, Ph.D. University of Utah.
Polymer matrix composites; composite interfaces and interphases; surface chemistry; infrared and Raman spectroscopy; atomic force microscopy; nanoindentation; materials testing; froth flotation

Dr. D. Dixon, Associate Professor of Chemical Engineering, Ph.D., University of Texas; Supercritical fluid extraction, phase behavior and thermodynamics, polymer processing, surface science, biomass to ethanol conversion, polymer membranes.

Dr. H. Fong, Assistant Professor of Chemistry, Ph.D. University of Akron, 

Electrospinning and polymer nanofibers, polymer nanocomposite, polymeric dental restorative composites, polymer artificial bone materials.

Dr. M. Foygel, Professor of Physics; D.Sc., St. Petersburg Technical University; Electronic properties of semiconductors and insulators.

Dr. K. N. Han, Distinguished Professor of Metallurgical Engineering; Ph.D., University of California - Berkeley; Hydrometallurgy, metallurgical kinetics, fine-particle recovery, electrometallurgy, precious metallurgy.

Dr. M.R. Hansen, Professor of Civil and Environmental Engineering, Ph.D., North Carolina State University

High performance concrete, self-healing concrete, prestressed concrete, environmentally friendly (green) concrete

Dr. D. Heglund, 1997, Associate Professor of Chemistry; Ph.D., University of North Dakota

Ion exchange development; supercritical fluid extraction; environmental chemistry; fourier transform infrared spectroscopy; polymer characterization; biomedical applications of analytical chemistry.

Dr. B. Hemmelman, Assistant Professor of Electrical and Computer Engineering, Ph.D., South Dakota School of Mines & Technology

VLSI neural networks and fuzzy logic, neurocomputation, deep sub-micron VLSI design, semiconductor device theory and fabrication, massively parallel numerical analysis accelerators.

Dr. S. Howard, 1971, Professor of Metallurgical Engineering; Ph.D., Colorado School of Mines
High temperature material processes; heat transfer modeling, kinetics, friction stir welding, laser deposition, waste minimization and recycling

Dr. J. Kellar, Professor of Metallurgical Engineering; Ph.D., University of Utah; FT-IR spectroscopy, fiber-optic sensors, surface modification of reinforcements for polymer matrix composites.

Dr. L. Kjerengtroen, Professor of Mechanical Engineering, Ph.D., University of Arizona.

Dr. M. Klasi, 1982, Associate Professor, Department of Civil and Environmental Engineering, Ph.D., Iowa State University

Dr. M. Langerman, 1992, Professor, Department of Mechanical Engineering, Ph.D., University of Idaho
Dr. D J. Medlin, 2005, Associate Professor, Department of Mat and Met Eng; Ph.D., Univ of Nebraska Physical and Mechanical Metallurgy, Microstructure and Property Relationships, Thermo/Mechanical Processing Methods, Biomaterials, Corrosion, Metallography and Microscopy, Fatigue and Fracture, X-Ray Diffraction, Failure Analysis.

Dr. T. P. Montoya. Assistant Professor of Electrical Eng., Ph.D. Georgia Institute of Technology
Applied electromagnetics including antennas, ground penetrating radars (GPR), EMC/EMI, numerical methods, and material properties at microwave frequencies.

Dr. A. Patnaik, Assistant Professor of Civil and Environmental Engineering, Ph.D., University of Calgary.

Precast concrete members; composite structural members; use of fiber reinforced polymer (FRP) materials for structures; development of design and analysis methodologies for friction stir welded structures.

Dr. A.G. Petukhov, Professor of Physics, Ph.D., St. Petersburg Technical University; Electronic structure of materials; electronic properties of solid state surfaces, interfaces and superlattices.

Dr. T. Preber, Professor of Civil and Environmental Engineering; Ph.D., University of Wisconsin; Geotechnical engineering, fundamental soil properties, long-term behaviors of soils, experimental soil mechanics.

Dr. J. A. Puszynski, Dean of College of Materials Science and Engineering, and Professor of Chemical Engineering; Ph.D., Institute of Chemical Technology, Prague; Synthesis and processing of ceramics, combustion synthesis, reaction engineering, kinetics of heterogeneous reactions, mathematical modeling.

Dr. J. W.  Sears, Senior Research Scientist, Ph.D., University of Illinois, 

Vacuum melting, laser glazing, rapid solidification technology, metal powder production, spray forming, plasma synthesis, laser powder deposition processing, and micro-fabrication.

Dr. V. Sobolev, Associate Professor of Physics, Ph.D., Academy of Sciences of Ukraine, Ukraine.
Experimental and theoretical condensed matter physics: characterization and properties of ferroelectric, magnetic and high-temperature superconducting materials, magnetic resonance and relaxation, magneto-elastic and magneto-acoustic phenomena; properties of crystals with defects; kinetics of quasi-particles under the action of intense external fields, phase transitions in magnets, magnetoelectrics and ferroelectrics.
Dr. G. Stone, Professor of Metallurgical Engineering; Ph.D., University of California, Berkeley; Transmission and scanning electron microscopy, X-ray diffraction, metallography, corrosion.

Dr. K. Whites, Steven P. Miller Endowed Chair and Professor of Electrical and Computer Engineering, Ph.D., University of Illinois at Urbana/Champaign.

Artificial electromagnetic materials; high impedance surfaces; ultra-wideband antennas and wireless communications; space-based gossamer antennas; solar sails and electromagnetic sailcraft; RF and microwave circuits; computational electromagnetics.

Dr. R. M. Winter, Chair of Chemistry and Chemical Eng. and Professor of Chemical Engineering; Ph.D., University of Utah; Chemistry and micromechanics in polymer composites through application of ATR, FT-IR spectroscopy, laser Raman spectroscopy, atomic force microscopy, depth sensing nanoindentation, and interfacial force microscopy.
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Corresponding SDSM&T Courses

(80 Credits)

(80 Credits Required)

for Transferred Credits

Catalog

Crdts

Course

Subject

Crdts

Course

Subject

Mathematics

6

Mathematics

6 Rqrd

Analytical Math

3

CEE 784

Modeling & Computation in CE

3

Numerical Math

3

ME 673

Applied Engineering Analysis I

3

Program Emphasis: Engineering

30

Program Emphasis: Engineering

30 Rqrd

Analytical Mechanics

MES 713

Advanced Solid Mechanics

3

Elasticity/Plasticity

CEE 646

Stability of Soil and Rock Slopes

3

CEE 643

Advanced Soil Mechanics I

3

Failure Analysis Fracture Mechanics

ME 791

Independent Study (Mech. of Comp. Mat.)

3

Fundamental Material Science

Chem 452

Inorganic Chemistry 

3

Phys 437

Semiconductor Physics (old)

3

Dissertation Related Topics

CEE 648 

Theory & Applica. Of Earth Retaining Struct.

3

CEE 785

Application of Finite Element of CE

3

CEE 645
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MINE 450

Rock Slope Engineering

3

CEE 794

Independent Study (Earth Structure)

3

Other Related Courses

24
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*
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*
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*
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Environmental Geophysics

*

Industrial Wastewater Treatment

3

CEE 626

Advanced Environmental Engineering

3

GeoE 664

Advanced Grouned Water

3

Research
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Research

20 Rqrd

Mes 790

Graduate Seminar

1

Mes 898

Dissertation Research
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Note:  Courses marked with * are transferred courses.  Total transferred credits 24.

Total Course credits: 50 (including 24 transferred credits).

Total Research credits: 30 (including seminar).
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Note:  Courses marked with * are transferred courses.  Total transferred credits 24.

Total Course credits: 50 (including 24 transferred credits).

Total Research credits: 30 (including seminar).
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