
TO:   Randy Smith, Vice Provost for Academic Programs 
FROM:  Shari Speer, Associate Dean for Academic Affairs, Graduate School 
DATE:  27 September 2019 
RE: Proposal for new graduate certificate in Mechanical Design and Simulation 
 
The Department of Mechanical and Aerospace Engineering in the College of Engineering is 
proposing a new graduate certificate in Mechanical Design and Simulation. 
  
The proposal was received by the Graduate School on June 15th, 2018. It was reviewed by 
GS/CAA on June 28th, 2018, and revisions were requested on July 19th, 2018. Revisions were 
received on December 19th, 2018, and reviewed by GS/CAA on January 28th, 2019. Further 
revisions were requested on February 5th, 2019, and received on July 24th, 2019. GS/CAA 
reviewed the proposal again on July 29th, 2019, and recommended the proposal for approval by 
the Graduate Council pending one final revision. This revision was requested on July 29th, 2019, 
and received on August 19th, 2019. The proposal was approved by the Graduate Council on 
August 26th, 2019. 
 
 
 



 

 

 

 

 

 

Memo 
 
To: Randy Smith, Vice Provost for Academic Programs, Office of Academic Affairs 
 
From: Rosie Quinzon-Bonello, Assistant Dean for Curriculum and Assessment 
 
Date: May 24, 2018 
 
Re: Mechanical Design & Simulation Graduate Certificate Program Proposal 
_____________________________________________________________________________________ 
 
Attached is a proposal submitted by the Department of Mechanical and Aerospace Engineering for the 
creation of a Mechanical Design and Simulation Graduate Certificate Program. 
 
The College of Engineering Committee on Academic Affairs met on April 23, 2018 and voted in favor of 
the proposal to be forwarded for review by CAA. 
 
Please contact me if you require additional information. 
 
Thank you, 
 
Rosie Quinzon-Bonello 

College of Engineering 

Undergraduate Education & Student Services 

122 Hitchcock Hall 
2070 Neil Avenue 

Columbus, OH 43210-1278 
 

614-292-2651 Phone 
614-292-9379 Fax 

engineering.osu.edu 



Hi Tony, 
I will get this onto the agenda of an upcoming GS/CAA subcommittee. 
We (myself and my new administrative associate, Laura Pearce (.58), who has replaced Jill Toft) 
will keep you apprised of its progress. 
Jen Schlueter, who previously chaired the subcommittee as a Faculty Fellow, is no longer with 
the Graduate School (we miss her!).  She has taken a position directing graduate programs at 
CCAD.  
Best, 
Shari 
 
--  

 
Shari R. Speer, PhD   
Associate Dean for Academic Affairs  
Professor of Linguistics 
Graduate School  
250D University Hall, 230 N. Oval Mall, Columbus, OH 43210 
614.292.9490 
speer.21@osu.edu 
 
 
 
From: "Luscher, Anthony" <luscher.3@osu.edu> 
Date: Wednesday, July 24, 2019 at 2:56 PM 
To: "Shari Speer (OSU)" <speer.21@osu.edu> 
Cc: Jill Toft <toft.20@osu.edu>, "Quinzon-Bonello, Rosario" <quinzon-bonello.1@osu.edu>, 
"Schlueter, Jennifer" <schlueter.10@osu.edu>, "Breckenridge, Nick" 
<breckenridge.17@osu.edu>, "Grejner-Brzezinska, Dorota A." <grejner-brzezinska.1@osu.edu> 
Subject: Re: Proposal for Graduate Certificate in Mechanical Design and Simulation 
 
Shari, 
Please find attached a minor update for the MDS Proposal. The only change is an update on the 
status and last offered date of the proposed courses.  
  
Please let me know what else I can do to help move this forward.  
  
Thank you, 
Tony Luscher 
  
Anthony Luscher, Ph.D. 
Associate Professor 
Department of Mechanical and Aerospace Engineering 
Scott Laboratory - Rm. E341 

mailto:speer.21@osu.edu
mailto:luscher.3@osu.edu
mailto:speer.21@osu.edu
mailto:toft.20@osu.edu
mailto:quinzon-bonello.1@osu.edu
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201 West 19th Avenue Columbus, OH 43210 
Tel: 614-292-4474/ Cell: 614-946-0131 
  
  
  
From: "Luscher, Anthony" <luscher.3@osu.edu> 
Date: Thursday, July 11, 2019 at 5:58 PM 
To: "Speer, Shari" <speer.21@osu.edu> 
Cc: "Toft, Jill A." <toft.20@osu.edu>, "Quinzon-Bonello, Rosario" <quinzon-
bonello.1@osu.edu>, "Schlueter, Jennifer" <schlueter.10@osu.edu>, "Breckenridge, Nick" 
<breckenridge.17@osu.edu>, "Grejner-Brzezinska, Dorota A." <grejner-brzezinska.1@osu.edu> 
Subject: Re: Proposal for Graduate Certificate in Mechanical Design and Simulation 
  
Shari, 
  
My apologies for the delay in getting this back to you. Please find attached an updated copy of 
the Mechanical Design and Simulation (MDS) Certificate Program.  
  
The changes from the last version are a complete rewrite of the program’s learning goals to 
focus at the program and not course level. Over the spring semester I collaborated with Teresa 
Johnson of UITL to develop a new set of program learning goals as well as an assessment 
program to be used once the MDS is running. Not having created such a program assessment 
before, she was very helpful in having me understand the differences between goals, 
outcomes, and proficiencies and creating what is in the document. 
  
I will also point out that I have solicited participation from Safran and Rockwell who are very 
interested in what this program can offer. Both rely on digital modeling as well as complex 
simulation of products, processes, and structures. Since they are located in the greater 
Cleveland area, it is important that this program be transitioned into an online offering in the 
longer term. 
  
I look forward to the approval of this program. I am in country now and can respond promptly 
to any additional requests for information and changes.  Thank you.  
  
Sincerely, 
Tony 
  
Anthony Luscher, Ph.D. 
Associate Professor 
Department of Mechanical and Aerospace Engineering 
Scott Laboratory - Rm. E341 
201 West 19th Avenue Columbus, OH 43210 
Tel: 614-292-4474/ Cell: 614-946-0131 
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From: Speer, Shari <speer.21@osu.edu>  
Sent: Tuesday, February 5, 2019 9:49 AM 
To: Luscher, Anthony <luscher.3@osu.edu> 
Cc: Toft, Jill A. <toft.20@osu.edu>; Schlueter, Jennifer <schlueter.10@osu.edu>; Quinzon-
Bonello, Rosario <quinzon-bonello.1@osu.edu>; Breckenridge, Nick 
<breckenridge.17@osu.edu> 
Subject: FW: Proposal for Graduate Certificate in Mechanical Design and Simulation 
  
Dear Professor Luscher, 
  
At our 28 January meeting, the combined GS/CAA curriculum subcommittee, which I co-chair 
with Faculty Fellow Jennifer Schlueter, reviewed your revised proposal. In general, the 
subcommittee found your responses clear and germane, and is eager to move the proposal 
forward through the approval process. However, before we can do that we need additional 
specification of your assessment plan, which should focus at the program level rather than the 
level of an individual student or course.  The subcommittee recommends that you contact the 
University Institute on Teaching and Learning (UITL) for assistance with developing an 
assessment program. Teresa Johnson (.674) is an expert in this area.  Information about the 
institute and additional contact information are available here: 
https://uitl.osu.edu/ 
  
When you submit your revised proposal, please include a cover letter that points the 
subcommittee to the locations in the document where revisions have been made to address 
our request. Upon receipt of these revisions, the committee will revisit. Once satisfied, the 
proposal will be moved forward to the Graduate Council for their review, and then to CAA for 
theirs. Jen and I will keep you informed of your proposal’s progress. 
  
Best, 
Shari 
  
--  
 Shari R. Speer   
Professor of Linguistics 
Associate Dean for Academic Affairs 
The Ohio State University Graduate School  
250D University Hall, 230 N. Oval Mall, Columbus, OH 43210 
614.292.9490 
speer.21@osu.edu 
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Dear Anthony: 
 
Thanks for this. We will attend to it when the committee meets in the new year! 
 
All best, 
Jen 
 
Jennifer Schlueter, PhD 
Associate Professor and Lab Series Producer: Department of Theatre  
Project Director: Social Change, Community Engagement, and Creative Practices Discovery 
Theme 
Faculty Fellow for Curriculum: Graduate School 
1103 Drake Performance and Event Center 
1849 Cannon Drive / Columbus OH / 43210-1234 
614.688.3778 / jenniferschlueter.com 
 
 
From: "Luscher, Anthony" <luscher.3@osu.edu> 
Date: Wednesday, December 19, 2018 at 2:19 PM 
To: "Schlueter, Jennifer" <schlueter.10@osu.edu> 
Cc: "Breckenridge, Nick" <breckenridge.17@osu.edu>, "Quinzon-Bonello, Rosario" <quinzon-
bonello.1@osu.edu> 
Subject: Proposal for Graduate Certificate in Mechanical Design and Simulation 
 
Jennifer Schlueter, 
Please find enclosed an updated Proposal for Graduate Certificate in Mechanical Design and 
Simulation. Over the past semester I have worked with the other faculty involved in this 
proposal as well as other interested groups across campus to improve the proposal and address 
your specific comments.  
 
In response to the three specific queries that you raised in your last email: 
 

1. Please include a clear set of learning goals and an assessment plan for measuring their 
efficacy. 

To the top of page 2 is added a list of 6 learning goals. The first three of these address the 
simulation portion of the course work. These 3 learning goals are important as they ensure that 
students understand the limitations of simulation software in the modeling of the physical 
world. The last three learning goals are based around student understanding of several aspects 
of design. These involve the use of digital, mechanical, and product development design tools. 
 
Assessment is shown in the following paragraph on this page. After considering a variety of 
options, we instead propose that a special assessment be done for each course in a student's 
plan of study. This would be easier to administer and would allow customized assessment for 

http://www.jenniferschlueter.com/
mailto:luscher.3@osu.edu
mailto:schlueter.10@osu.edu
mailto:breckenridge.17@osu.edu
mailto:quinzon-bonello.1@osu.edu
mailto:quinzon-bonello.1@osu.edu


each student. If the specific course's goals are well aligned with the MDS program goals, passing 
the course would demonstrate that this specific program's learning goal has been met. If, on 
the other hand, the course's internal evaluation tools do not directly assess the program's 
learning goals, then a special assessment tool can be created for that course. 
 

2. Please clarify admission criteria. Are there any prerequisites for acceptance?  
The MDS Certificate Outline on page 1 has been amended. Applicants will be expected to have 
an undergraduate degree in an engineering discipline and coursework in statics, dynamics, and 
strength of materials. which forms the fundamental knowledge basis for this program. 
 

3. Please refer to courses using the precise abbreviations that students will see in 
Buckeyelink http://registrar.osu.edu/transfer_credit/depts.asp 

The course abbreviations have all been changed in SECTION B: Proposed Courses on page 8. 
 
Thank you for your input into this proposal. I am available to answer any questions on this 
proposal. Thank you 
 
Sincerely, 
Tony 
 
Anthony Luscher, Ph.D. 
Associate Professor 
Department of Mechanical and Aerospace Engineering 
Scott Laboratory - Rm. E341 
201 West 19th Avenue Columbus, OH 43210 
Tel: 614-292-4474/ Cell: 614-946-0131 
 
 
 
 
 
From: "Quinzon-Bonello, Rosario" <quinzon-bonello.1@osu.edu> 
Date: Thursday, July 19, 2018 at 10:59 AM 
To: "Luscher, Anthony" <luscher.3@osu.edu> 
Cc: "Breckenridge, Nick" <breckenridge.17@osu.edu> 
Subject: FW: proposal for Graduate Certificate in Mechanical Design and Simulation 
 
Hello Tony 
 
I just received the email below from Jennifer Schlueter regarding the Graduate Certificate in 
Mechanical Design and Simulation. 
When you provide a revision, please cc me, as well. 
 

http://registrar.osu.edu/transfer_credit/depts.asp
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Thanks! 
 
Rosie 
 
From: Schlueter, Jennifer  
Sent: Thursday, July 19, 2018 10:55 AM 
To: Quinzon-Bonello, Rosario <quinzon-bonello.1@osu.edu> 
Cc: Toft, Jill A. <toft.20@osu.edu>; Bertone, Alicia <bertone.1@osu.edu> 
Subject: proposal for Graduate Certificate in Mechanical Design and Simulation 
 
Dear Professor Quinzon-Bonello: 
 
The combined Graduate School/CAA curriculum subcommittee, which I chair as Faculty Fellow, 
has electronically reviewed your proposal for a Graduate Certificate in Mechanical Design and 
Simulation. The committee was generally supportive of this proposal. However, we had a few 
questions which we’d like to see addressed in a revision. When you do so, please include a 
cover memo that points us to where in the revision you have taken these queries up. 
 

1. Please include a clear set of learning goals and an assessment plan for measuring their 
efficacy. 

2. Please clarify admission criteria. Are there any prerequisites for acceptance?  
3. Please refer to courses using the precise abbreviations that students will see in 

Buckeyelink http://registrar.osu.edu/transfer_credit/depts.asp 
 
Upon receipt of these revisions, the committee will revisit. Once satisfied, the proposal will be 
moved forward to the Graduate Council for their review, and then to CAA for theirs. 
 
Best, 
Jen 
 
Jennifer Schlueter, PhD 
Associate Chair and Director of Graduate Studies, Department of Theatre 
Associate Professor | Lab Series Coordinator | Editor, Theatre/Practice 
Faculty Fellow, Curriculum, Graduate School 
1103 Drake Center, 1849 Cannon Dr, Columbus, OH 43210 
614-688-3778 

mailto:quinzon-bonello.1@osu.edu
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Program Faculty: A. Abel, R. Dupaix, N. Katsube, B. Lilly, A. Luscher, S. Metzler, 
P. Mokashi, J. Shah, H. Shen, H. Su, A. Sutradhar  

Approvals: MAE GSC 5/31 (approved) 
 

Overview: 
This Mechanical Design and Simulation (MDS) certificate program is focused on developing 
design and simulation skills and is intended to attract practicing engineers from local and Ohio 
based industries. Many industries in Ohio desire to improve their competitive edge in both the 
US and global marketplaces. Innovative structural design principles, coupled with advanced 
simulation methodologies can be key to improving existing products and streamlining the 
development of new products. This MDS program will have curriculum tracks in each of these 
two areas: innovative structure design and advanced simulation methods. Upon graduation, a 
student can assume technological leadership positions in their industries.  
This program will follow the Graduate School Handbook, Section 8.2: “Credit Hours. Graduate 
certificate programs must consist of at least 12 credit hours. Students must achieve a 
cumulative graduate GPA of at least a 3.00 to be considered for the awarding of a certificate. 
Only grades of “A” through “C-” may be counted toward the completion of the certificate 
program. At least 50 percent of the credit hours required for the certificate must be unique to 
the certificate and cannot be used toward any other graduate program.”  
This program will follow the Graduate School Handbook, Sections 2.4.3 and 2.1.3 regarding 
admission of "Applicants with an F or J visa are restricted in their ability to be admitted as a 
graduate non-degree student."  

MDS Certificate Outline: 
− Requires 12 graduate credit hours 
− In its initial rollout, the majority of the courses will be delivered in a regular classroom-based 

format. Long term, an increased utilization of digital and online formats will be offered. 
− Applications will be received by the Graduate School and reviewed by the Mechanical 

Design and Simulation certificate program faculty, which will determine the suitability of an 
applicant for the program. Applicants will be expected to have an undergraduate degree in 
an engineering discipline and coursework in statics, dynamics, and strength of materials 
which forms the fundamental knowledge basis for this program. Applicants with industrial 
experience which duplicated this course work can petition the certificate program faculty 
for admittance. 

− Applicants must meet the Graduate School's certificate minimum requirement (3.0 GPA in 
undergraduate degree). 

− Should a student wish to pursue a graduate degree, up to 7 credit hours of the 
certificate could be counted toward a graduate degree at OSU. Students would be 
required to apply to the desired graduate program. 
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Learning goals were developed for the simulation and digital design portions of this 
certificate program: 
 
Simulation Learning Goals: 
1. Understand the scope, goals, and motivation for conduction a detailed simulation:  

− determine the best solution methodology whether it be analytical, numerical, 
experimental, a simulation or a combination of these approaches 

− calculate and assess the required accuracy goals for a potential simulation 
− understand the current state-of-the-art in various branches of simulation, vehicle crash 

modeling being an example 

2. Understand the various types of simulations, their associated advantages and limitations, and 
be able to interpret their results: 

− assess and compare the effect of element type and dimensionality 
− evaluate implicit versus explicit solution methods 
− create quasi-static, dynamic, and impact models 
− create efficient model with the appropriate mesh density 
− create boundary conditions and loads of appropriate accuracy and fitness 

3. Be able to assess the accuracy and fidelity of a simulation with respect to the physical 
phenomena being modeled.  

− create test cases based on known solutions to calibrate a simulation 
− assess when real life testing in required in addition to, or in place of simulations 
− understand that the accuracy of various solution types, especially for multi-physics type 

simulations 
 
Digital Design Learning Goals: 
1. Understand the role and use of computer aided design and engineering tools in digital 

modeling:  
− understand how simulation and digital modeling can be integrated into the entire 

mechanical product development process, to achieve efficient, rapid and accurate 
engineering results 

− create the proper form of data to drive a variety of product development and 
manufacturing processes 

− apply this data to drive other post-manufacturing processes such as assembly, 
inspection, tolerance analysis, and quality control 

2. Understand how geometry is created and represented in a digital model: 
− create digital model features that follow a logical tree structure, and preserve the 

ability to make design and manufacturing changes at a later date 
− understand the difference between variational, parametric, and direct digital modeling 
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− evaluate geometric accuracy when considering various methods of modeling a product 
or structure 

 
Assessment: 
This MDS certificate program will be reviewed for effectiveness on an annual basis. Industrial 
partners as well as students will be asked to give detailed feedback on the effectiveness of the 
certificate program. This interview process will continue after graduation to assess the longer 
term (3 and 5 year) as well as short term impact of the MDS program on industrial effectiveness 
as well as influence on student's careers. Due to the changing nature of specific computer 
programs, solution methods, and overall design and simulation philosophy, the courses in this 
program will need to be updated and changed at a more rapid pace than purely theoretical 
courses.  
 
SECTION A: Requirements for a certificate of study as outlined in 3335-9-32.1. 

I. Program Definition 

A. State purpose of program: 
Upon completion of the academic certificate the student will be able to demonstrate: 

i. competency in structural design and simulation. 
ii. proficiency with state-of-the-art computer aided design (CAD)/computer aided 

engineering (CAE) tools. 

B. Semester by semester sample program: 
The list of MDS courses is given in Section B of this document. It is expected that 
students will typically take one course per semester, completing the certificate in 4 
semesters (or 4 credit courses for 3 semesters, or some combination for a total of 12 
or more credit hours). Consecutive semester enrollment is desirable, but not 
mandatory. 

C. Minimum requirements to complete the MDS certificate program: 
12 credit hours from the list of courses in Section B. 

D. Flexibility; opportunity for electives: 
No single course is specifically required, thus giving students the maximum 
amount of flexibility. The only requirement is that students select at least one 
course from each of the Mechanical Design track and Simulation and Analysis 
track shown in Section B. These tracks offer a wide and unique combination of 
topics that can help participants improve their design and simulation skills.  

E. Length of program compared to similar programs: 
Combining mechanical design and simulation is unique and we are not aware of any 
similar program. Nominally, it will take 4 semesters, at the rate of one 3 credit course 
per semester, to complete the MDS certificate program. 

F. Input from outside groups (i.e., accrediting body) 



 
4 

An industry advisory committee is being created for this MDS certificate program.  The 
advisory committee will help guide the certificate program as new mechanical design 
methods and simulation technology is developed and integrated into businesses. 
Currently we have solicited input from several leading industries in Ohio including 
Honda R&D Americas, GE, Safran Electric and Power, Rockwell Automation, Goodrich 
Aircraft Wheels and Brakes, and several small companies affiliated with The Ohio 
Manufacturing Institute. Members from these companies will form the initial advisory 
committee.  
Initial response to this certificate program has been very positive. Eric Kline, 
representing Safran, sees strong benefit in the training of employees so that they can 
improve the quality of their simulation results. He also suggests strong integration 
between the CAD class and the simulations so that good meshes can be created for FEA 
simulation. He also recommends that class projects be aligned with company work 
assignments so that both the students and sponsoring companies can benefit 
immediately.  
Additional feedback from potential industrial partners will be integrated into the 
development of the MDS certificate program. 

G. Exit criteria 

Successful completion:  

a. Completion of 12 credits 

b. Minimum CGPA of 3.0.  

c. Submission of Application Certificate Completion form to the Graduate School no 
later than the third Friday of the semester (or third Friday of summer term) in 
which completion from the student's certificate program is expected. 

Dismissal from program: Efforts will be made to work with certificate students with a 
CGPA grade below 3.0 after the first class.  A letter will be sent noting the deficiencies 
in class performance and a faculty mentor will be assigned and will meet regularly 
with the student. If the CGPA continues below 3.0 for 2 continuous semesters in the 
certificate designated courses, the student will be dropped from the program.  

 

II. Adequate Enrollment 
A. Projected enrollment (include justification for estimate): 

Program 
Year 

Enrollment  

1 5-10 
2 10-15 
3 15-25+ 

 
Based on conversations with our industrial partners, the anticipated levels of 
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enrollment are shown above. The program will be actively promoted once approval is 
secured. Interested industrial partners are known to the listed faculty and have already 
been approached.  

B. Goals for enrollees: 
Gain competence in: 
− designing and modeling complex structures with insight and the help of modern 

CAD/CAE tools. 
− advanced simulation tools to verify and improve the performance of mechanical 

structures and systems. 

C. Opportunities for graduates: 
− Graduates will be able to advance into technological leadership positions in 

design and simulation. Professional advancement in the engineering and 
management field is made increasingly possible because of these skills.  

D. Minimum requirements for MDS Certificate Program; admissions policy: 

− Applications will be received by the Graduate School and reviewed by the 
Mechanical Design and Simulation Program Faculty, which will determine the 
suitability of the candidate for the program. 

− Program to be administered by the Mechanical and Aerospace Engineering 
Graduate Studies Committee (GSC) in conjunction with the MDS Certificate 
Program Coordinator. 

− Must meet Graduate School minimum requirement (3.0 GPA in ME/AE 
undergraduate  degrees). Undergraduate degrees from other engineering 
department as well as physics or chemistry will be assessed on a case by case basis. 
A background in statics, dynamics, strength of materials, material properties, and a 
basic understanding of the engineering design process is required. 

− Applicants will be required to submit a Program of Study with their admission 
application, showing certificate eligible courses they plan to take and the semester 
in which they will take those courses. 

− Should a student wish to pursue a graduate degree, up to 7 credit hours of the 
certificate could be counted toward a graduate degree at OSU. Students would be 
required to apply to the desired graduate program. 
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III. Sufficient Resources 

A. Adequacy and availability of facilities and staff, including off-campus field experience 
sites. 
At this time, students will enroll in regular MAE class sections, so no additional 
resources are required. Should the demand increase, MAE will discuss additional staff 
or section offerings (e.g., GTAs). 

B. Projected resource needs and plans to meet those needs.  
Should the demand increase, MAE will discuss additional staff or section offerings (e.g., 
GTAs). Some of the courses have the potential to be offered online in the future. For 
that to happen, IT staff support and Mechanical Engineering faculty release time may 
be requested, on a case by case basis. 

 
IV. Justifiable Expenses 

A. Additional faculty: 
None are requested or required at this time. New faculty will bring their own 
expertise which can be used to expand the range of courses offered in the MDS 
certificate program. 

B. Course additions or deletions: 
An initial list of courses is listed in Section B. MDS program faculty will meet biannually 
to determine additions/deletions. 

C. Necessary budget adjustments: 
 None at this time. 

D. Available and anticipated funding: 

A small budget of $7,000 should be allocated to the development of marketing 
materials such as a brochure, a web page for the MDS certificate program and for 
travel in the summer of 2019 to visit interested companies. 

V. Adequate Demand 

Based on conversations with various industrial partners, it is expected that engineers from 
Honda, Ford, GE and other companies in central Ohio will find this MDS certificate program 
attractive since it does not require a long-term commitment for a degree or leave of absence 
from the job. The Ohio State University is within a reasonable commuting distance from 
many of these companies.  

See letter from Honda R&D in Appendix 1 for an example of the enthusiastic support from 
local industry.  Honda is extremely interested in sending students to the CAD-CATIA and 
simulation portions of the program. Since professional CAD/CAE design tools are undergoing 
constant evolution and innovation, it is anticipated that demand for this MDS certificate 
program will be robust and enduring over the long term.  
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VI. Competitiveness with other Institutions: Limited Overlap within the University 

A. Overlap/ Duplication with other programs or departments (include letters of interest or 
objection): 
− This graduate certificate program is the first of its kind and is based on a recent 

initiative by OSU Trustees and Graduate School. 
− No duplication with any existing OSU program. The following are offerings which 

include aspects of simulation, but do not offer a graduate certificate: 

o This proposal has been reviewed by Shawn Midlam-Mohler from the 
Simulation Innovation and Modeling (SIM) Center and he approves of 
the MDS certificate program. The SIMCenter does offer a number of 
short courses for industry as well as a certification in practice of CAE. 
This is a series of non-credit courses acting as an introduction to CAE 
tools and is not a part of the graduate program. The MDS certificate 
program would offer a set of simulation tools that would build on 
existing efforts by the SIMCenter.   

o The SIMCenter, through the College of Engineering's Professional and 
Distance Education Programs, offers an Introduction to LS-DYNA short 
course to this nonlinear finite element solver. This course is 14 days in 
length and is not designed to have the depth of the courses in this 
program. 

B. Similar programs at other universities in Ohio or in the United States and their levels of 
success:  
Design certificate programs at several leading universities (see Appendix B) were 
surveyed, and the following summary was generated: 
− Almost all programs surveyed are degree programs; we are proposing a certificate 

program. 
− The one exception (Penn State) is an undergraduate certificate as part of an 

undergraduate degree; we are proposing a graduate certificate. 
− All programs emphasize either the “soft” side of design (aesthetics, styling, 

usability) or business or management aspects; we are proposing a hardcore 
technical program in Design Simulation. 

− Some are part of an Executive MBA style programs (Stanford, Northwestern). 
VII. Other Considerations 

A. Date proposed program to be effective:  Spring 2019 or if not possible Autumn 2019 

B. Previous submittals of the same or similar program proposals (indicate reasons for 
withdrawal or disapproval):    N/A 
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SECTION B: Proposed Courses 
The MDS certificate program courses are divided into two tracks: (1) Product Design 
and, (2) Analysis/Simulation. MDS certificate students will take at least one course from 
each category and a total of   4 courses. 
 

 
Design Track Credits Instructors Semester On Line 

Status 
  Current Potential Last offered Next 0 1 
MECHENG 5682 Product Design 
MECHENG 5683 Product ab 

3 
1 

Lilly 
Abell 

 Sp 2019 Au 2019 1 
0 

MECHENG 5680 CAD/CAM 4 Metzler Luscher Sp 2019 Au 2019 0 
MECHENG 5194a 
Advanced MCAD with Catia 

3 Shah  Au 2019 Au 2020 0 
1 

MECHENG 7751 Adv Kinematics 3 Su  Sp 2017 Au 2019 1 
MECHENG 7194a  
Advanced Design Theory * 

4 Shah Luscher NA TBD 1 

MECHENG 7194b  
Modeling of Assembly & Joining* 

3 Luscher  NA TBD 1 

MECHENG 5194b  
Smart Product Design 

3 Metzler  Sp 2019 Sp 2020 0 

 
Simulation and Analysis 

Track 
Credits Instructors Semester On Line 

Status 

  Current Potential Last 
 

Next 0 1 
MECHENG 5139 Applied FEM 3 Dupaix Luscher/ 

Shah 
Sp 2019 Au 2019 1 

MECHENG 7760  
Form Synthesis of Structures 

4 Luscher Metzler Sp 2019 Sp 2020 1 

MECHENG 7163  
Advanced Solid Mechanics 

4 Katsube mech fac Au 2018 Au 2019 1 

MECHENG 6661 Advanced CAE 
Simulation with ANSYS 

4 Shah Sutradhar Au 2018 Au 2019 0 

MECHENG 7761  
Optimization in Mech Design 

3 Shen Sutradhar Au 2018 Au 2019 1 

MECHENG 5144  
Fracture Mechanics 

3 Mokashi    Sp 2019 Sp 2020 1 

MECHENG 5194 Applied 
Optimization* 

3 Sutradhar    Shah  Sp 2020  

 

*   new class – to be developed 
On-line codes: 
0 – cannot currently be offered online 
1 – can potentially be offered 
online   
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Appendix A: Letters of support 
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APPENDIX B: PowerPoint Presentation of Survey of Engineering Design Programs at Peer 
Institutions 
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Appendix C: Proposed Syllabi of New Courses 
 

ME5194b: New course in Smart Product Design (Dr. Metzler) 
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ME7194a: New Course in Advanced Design Theory (Dr. Shah) 
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ME6194: New course in Advanced CAE Simulation for Structural Design (Dr. Shah) 
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ME7194b: New Course in Assembly and Joining Design (Dr. Luscher) 
 

Introduction: This course will look at the major aspects of mechanical assembly from both a design and 
analysis point of view. The first portion of the course will focus on the kinematic constraint (removal of 
degrees of freedom) as well as tolerance and alignment of components. The second part of the course 
will focus on the design of specific fastening systems. 

 
Students will leave the course with both an intuitive insight into designing high-performance assemblies, 
as well as evaluation tools to do this. This will be reinforced by a design and build student project. 

 
Course Lecture Topic: 

1. Mechanical Assembly and Its Role in Product Structure 
a. Top-down modularity versus integration 
b. Part complexity versus number of parts 
c. Number and type of parting lines 

2. How to Understand and Represent Mechanical Assemblies 
a. Key characteristics 
b. Datum flow chain (assembly schematics) 

3. Qualitative Kinematic Constraint Design in Assembly 
a. Development of an assembly strategy 
b. Kinematic design (instrument mount) versus elastic averaging 
c. Under-constraint, perfect constraint, over-constraint, massively over-constraint 
d. Degrees of freedom removed by each 2D or 3D constraint 

4. Quantitative Assembly Sequence Analysis 
a. Criterial for rating an assembly (weakest total constraint, etc.) 
b. Mathematical approach based on screw theory 
c. Degrees of freedom removed by each locator, locking, and constraint feature 

5. Tolerancing and Datum Formation for Assembly 

6. Assembly Sequence Analysis 
a. Forward assembly 
b. Modularity's effect on project structure 
c. Considerations for disassembly 

7. Design for Assembly 
a. Ergonomic consideration (Boothroyd and Duhurst) 
b. Assembly automation 

8. Mechanical Fastening 
a. Bolted joints and rivets 
b. Snap-fits 
c. Innovative fastening systems 

9. Adhesive Bonding 
a. Adhesive bonding 
b. Hybrid joints 
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