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Anthony, David, Menachem, and Ted:
 
The proposal from the College of Engineering to establish an Undergraduate Embedded Certificate
in Automotive Manufacturing was approved by the Council on Academic Affairs at its meeting on
November 6, 2024. Thank you for attending the meeting to respond to questions/comments.
 
No additional level of internal review/approval is necessary.  This action will be included in the
Council’s next Annual Activities Report to the University Senate (July 2025).
 
The Office of the University Registrar will work you with any implementation issues.
 
Please keep a copy of this message for your file on the proposal and I will do the same for the file in
the Office of Academic Affairs.
 
If you have any questions please contact the Chair of the Council, Professor Sue Sutherland (.43), or
me.
 
Randy
 

W. Randy Smith, Ph.D.
Vice Provost for Academic Programs
Office of Academic Affairs 

University Square South, 15 E. 15th Avenue, Columbus, OH 43201
614-292-5881 Office
smith.70@osu.edu
Assisted by:
Katie Reed
Executive Assistant
(614) 292-5672
reed.901@osu.edu
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Memo 

To: Randy Smith, Vice Provost for Academic Programs, Office of Academic Affairs 
From:  Rosie Quinzon-Bonello, Assistant Dean for Curriculum and Assessment 
Date:  October 14, 2024 

Re:  Undergraduate Embedded Certificate in Automotive Manufacturing 
____________________________________________________________________________ 

On October 10,  2024 the College of Engineering Committee on Academic Affairs unanimously 
approved the UG Embedded Certificate in Automotive Manufacturing, a proposal developed by 
the Departments of Industrial and Systems Engineering, Mechanical and Aerospace Engineering, 
and the Department of Materials Science and Engineering. 

Attached is the proposal, which includes the MOU. 

Yours sincerely, 

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 



Proposal for an Undergraduate Embedded Certificate in Automotive 
Manufacturing 

July 1, 2024 
Theodore Allen, Dept. of Industrial and Systems Engr 

Anthony Luscher, Dept. of Mechanical and Aerospace Engr 
Menachem Kimchi, Dept. of Materials Science and Engr 

I. Program definition 

Title of program 
Undergraduate Embedded Certificate in Automotive Manufacturing 
 

Certificate Category and Justification 
The continuing importance and development of automotive manufacturing in Ohio as well as 
the transition to hybrid and electric vehicles requires university graduates that understand the 
importance of this technology and can develop the skill set and technical background needed to 
be part of this industry. 
 
As such, this proposed certificate is in the form of an Undergraduate Embedded type which will 
give an academic focus to the underlying knowledge needed for students to be successful in the 
area of automotive manufacturing. This program will emphasize modern manufacturing 
methods such as near net-space processes, innovative joining and fastening, automation and 
robotics, smart manufacturing, quality, data analytics, and digital twinning in the curriculum.  

Purpose of program  
The purpose of the certificate is to increase interest and build skills relating to automotive 
manufacturing engineering. Ohio is the #1 producer of engines, #2 producer of transmissions, 
and has the second largest workforce in the nation for automotive manufacturing and the 
concentration is likely intensifying according to JobsOhio. 

Methods of delivery 
The courses are primarily offered in-person currently. Certain courses may have available on-
line offerings, but the overall intent is for in-person learning to the greatest extent possible. 
 

Timing 
Desired start up is Spring semester 2025. 
 

Goals 
This certificate program has the following goals: 

• Understand how vehicles are made the way they are and the importance of 
automotive manufacturing and supply chain issues. 



• Understand near net-shape manufacturing processes that are common to the auto 
industry.  

• Understand various ways of fastening and joining via welding, adhesive, and 
mechanical methods. 

• Understand automation and robotics in the assembly of vehicles. 
• Understand the role of quality, data analytics, and smart manufacturing in the 

creation of vehicles. 
• Understand digital modeling and simulation in an automotive manufacturing 

context.  
 

Outcomes 
Students receiving the certificate will: 

1. Know and be able to explain the major areas manufacturing automobiles including 
stamping, casting, joining, assembly, and paint/coating 

2. Have practical experience with the equipment and processes used in each of the 
areas 

3. Be exposed to the application of different engineering disciplines in automotive 
manufacturing 

 

Curricular Requirements 
1. A minimum GPA of 2.0 in the certificate courses is required for completion. Only grades of 

C- or better may be counted toward the certificate. 
2. Completion of the certificate requires a minimum of 15 credit hours. As shown in Table 1 

below, there is a single required course followed by a selection of 3 courses (or 9 credits) 
from at least two different sub-areas of manufacturing processes. The final requirement is 
for students to complete a capstone project in automotive manufacturing as a part of their 
required capstone course in their program.   

• The single required 3-credit course “Introduction to Automotive Manufacturing” 
cross-listed in Industrial & Systems Engineering, Mechanical Engineering, and 
Welding Engineering, is a detailed survey of the process and business of 
manufacturing automobiles.  It will be delivered in a lecture format with industry 
guests, case studies, and field trips to manufacturers and Tier 1 suppliers. 
 

• The sub areas identified for selection courses are 1) Joining & Fastening, 2) Near net 
shape Manufacturing, 3) Quality & Production, 4) Digital Manufacturing, 5) Paint & 
Corrosion and 6) Battery Technology.  There are more areas than credit hours 
available so students will be asked to choose at least 3 credits (nominally 1 course) 
from sub-areas 1 & 2 combined, 3 credits from sub-areas 3 & 4 combined (this area 
contains a few examples of <3 credit courses), and a third course (3 credits) from 
any area.  The vast majority of courses on the selection list in the first four sub-
areas already exist and are offered through a participating discipline.  Further 



development of courses in Paint & Corrosion and Battery Technology is expected 
but having 2-3 courses in these areas should be sufficient to meet demand. 

 

• Courses that are core requirements in the major may not be counted towards the 
certificate.  This exclusion applies to WELDENG 2001, MATSCENG 2010, and ISE 
2500 for the relevant majors. These courses are included because they are 
accessible to other engineering majors beyond those hosting the certificate without 
pre-requisites. Further, ISE 4500 is a core requirement for Mechanical Engineers 
and overlaps significantly with ISE 2500 so the latter course is not available to count 
towards the certificate for ME students. 

 

• The final requirement is completion of a capstone project or report related to 

automotive manufacturing.  This is similar to the international engineering design 

requirement used in the Engineering Global Option where students use their 

disciplinary capstone course or the Multidisciplinary Capstone course (ENGR 

5901.01, 5902.01) to meet the requirement.  Capstone experiences in The College 

of Engineering range from 3 to 6 credits and the certificate requirement will 

incorporate the appropriate course credit.   

o Availability of project opportunities is not expected to be a concern since 
Honda and other manufacturers and suppliers sponsor on average more 
than 20 capstone projects across all the disciplines in engineering every 
year.  So, it is expected that a student could identify their certificate 
requirement to their instructor upon enrolling and be assigned to an 
appropriate project.  There are some disciplines where these opportunities 
may be sparse (such as Civil and Environmental) so students who are unable 
to access an appropriate capstone project will be asked to complete an 
independent study with one of the instructors of the required core course 
and complete a report on a chosen related topic to meet this requirement.  

o Non-engineering students interested in the certificate would enroll in the 
Multidisciplinary Capstone course to meet this requirement.  This 
enrollment is currently in place for students completing the engineering 
science minor.  Non-engineers are distributed individually to teams and 
participate in project work according to their background and interests.  

Table 1. Certificate Requirements 
Number Title In-

Person 
Required 

ISE/ME/WE 41941,2 Introduction to Automotive Manufacturing 3 

Sub-Area Joining & Fastening, Near-net-shape manufacturing – Take at least 3 
credits 

WELDENG 20013 Introduction to Welding Engineering 3 

ISE 25001,3 Introduction to Manufacturing Engineering 3 

MATSCEN 20103 Introduction to Engineering Materials 3 



WELDENG 40121,2 Resistance Welding Processes 4 

ISE 55014 Fundamentals of Solid-State Processing 3 

ISE 55034 Manufacturing Processes and Simulation 3 

ISE 5540 Polymer Processing Fundamentals 3 

ISE 5555 Manufacturing Processes and Machine Tools 3 

MATSCEN 5451/ 
ISE 5502 

Molten Metal Processing 3 

MECHENG 5680 Computer Aided Design and Manufacturing 4 

Sub-Area Quality & Production, Digital Manufacturing – Take at least 3 credits 

ECE 3551 Introduction to Feedback Control Systems 3 

ECE 3567 Microcontroller Laboratory 1 

ISE 36005 Workplace Ergonomics 3 

ISE 4120 Quality and Reliability Engineering 3 

ISE 45104 Manufacturing Engineering 3 

ISE 5110 Design of Engineering Experiments 3 

ISE 5520 Industrial Automation 1.5 

ISE 5525 Industrial Robotics 1.5 

ISE 5570 Manufacturing Data Processing and Analysis 3 

ISE 5640 Occupational Safety: Analysis and Design of Work 
Environments 

3 

EnvEng 5170 Sustainability and the Circular Economy  

Sub-Area Paint & Corrosion – Available as 3rd course choice 

CBE 5775 Rheology of Fluids 3 

MATSCEN 5951 Corrosion: Fundamentals and Experimental Methods 3 

   

Sub-Area Battery Technology – Available as 3rd course choice 

 <future course under development> 3 
1 Course has experiential component (e.g. laboratory exercise, field trip) 
2 Course topics emphasize automotive manufacturing applications 
3 This is course is a core requirement in one or more engineering majors.  Core 

requirements in the major may not be double counted toward the certificate.  Note 
that ISE 2500 is not available for Mechanical Engineers due to the overlap with the 
required ISE 4500 course. 

4 This course is offered infrequently. 
5 This course typically has greater availability in Spring semester. 

 

Length of program compared to similar programs 
Most undergraduate academic certificates in engineering are 12 credit hours.  This certificate 
takes advantage of the capstone design course required in all engineering programs to establish 
the minimum of 15 hours.  A few of the capstone courses are two-course sequences that would 
increase the total hours to 18 but everything above 12 credit hours is overlapped with the 
major program for engineering students. 



 

Transfer Credits 
All courses in the Certificate must be taken at Ohio State. 

 

Arranged/Individual Study Courses 
Students who are unable to access an automotive manufacturing related capstone project in 
their major will be asked to complete an independent study (1 credit hour) with one of the 
instructors of the required core course and complete a report on a chosen related topic to meet 
this requirement.  

 

Overlap 
This certificate allows for 100% overlap with the major program. 

 

II. Enrollment 

Projected enrollment 
The College of Engineering, its departments, and selective faculty have extensive involvement 

with automotive manufacturing. We have also benefited from our strategic relationship with 

Honda and can confirm, based on our experience, that there will be significant student interest 

in this program. In the near-term, Spring Semester 2025, we expect approximately 15-20 

students to start this program by taking the Introduction to Automotive Manufacturing Course 

and other associated manufacturing courses. We anticipate that interest in this program will 

increase as students and industry see the benefit to this program. Longer term enrollment is 

projected to increase to 25-40 students.  

 

Primary interest is expected from students in Industrial & Systems Engineering, Mechanical 

Engineering, and Welding Engineering.  Secondary interest is expected from Electrical & 

Computer Engineering, Chemical Engineering, Materials Science & Engineering, Computer 

Science & Engineering, Environmental Engineering, and Civil Engineering.  The latter programs 

will be approached to allow the certificate courses to count for technical electives in their 

program and to suggest additional courses in the sub-areas. 

 

1. Will there be problems if too many students enroll in the certificate program? 

This program can grow to fit the needs of students. Some of the manufacturing courses are 
under-subscribed and would benefit from additional student intertest. Furthermore, there is a 
large selection of courses available in this program over several departments so the students 
can be distributed among them and over enrollment will not be an issue.   
 



2. Will there be problems if too few students enroll in the certificate program? 

Having too few additional students enrolling will not be a concern as the manufacturing courses 
already exist and are currently being populated and taught. So only having only a few additional 
students will merely represent the current status quo.  The new Introduction to Automotive 
Manufacturing Course will remain regardless of the number of students enrolled. The three 
sponsoring departments are committed to offering this course for at least 5 years as described 
in the attached Memorandum of Understanding. 
 

Opportunities for graduates 
Due to the large number of automotive manufacturers in the state of Ohio, certificate holders 
can be expected to be in high demand. Our students will have a unique blend of traditional 
manufacturing knowledge complemented by cutting edge technology. Our students will gain 
knowledge of simulation techniques, digital modeling, and other modeling tools applied to 
manufacturing processes. As for production, students will learn automation, robotics, and 
smart manufacturing. The automotive industry is in the process of a fundamental transition 
from ICE (Internal Combustion Engine) technology to battery-based electric vehicles. Many new 
vehicle platforms are being created and need to be manufactured. The goal for this new form 
of manufacture is a significant reduction in cost and material coupled with increased flexibility.  
 
Even if they are not hired into automotive manufacturing, their skill set and technical 
knowledge is easily transferable to other types of manufacturing.  
 
Discussions are ongoing with companies to provide access to the students enrolled in the 
certificate and perhaps guarantee an interview to those who complete it. 

III. Sufficient resources 

Adequacy and availability of facilities and staff  
The majority of the courses listed above are lecture based and those that have labs currently 
utilize existing lab spaces supported by staff and GTAs as needed.   
 

IV. Justifiable expenses 

Additional Faculty 
All courses listed above already exist and are currently being offered. We currently have 
enough faculty with appropriate expertise to offer this certificate. 
 

Course additions or deletions 
One more course, Introduction to Automotive Manufacturing, will be added, introducing the 
certificate program. No courses will be deleted. Future courses may be added to the certificate 
when needed, but are not currently planned.  



Necessary budget adjustments 
Projecting resources need forward, manufacturing and digital modeling are continuously 
evolving, and to maintain the relevancy of this program, updates need to be planned for. Digital 
control, vision systems, robotics and related equipment are always being updated to improve 
flexibility and efficiency and labs need to keep up.  Planning will occur to anticipate those 
needs. 
 
Short term, this program can be adequately managed with existing resources. An advisory 
board has been created to offer the introductory course and departmental advisors are being 
engaged to help students in class selection. Longer term financial support is needed to hire 
personal and create a support infrastructure for this certificate.  
 

Available and anticipated funding 
Funds are currently being sought from industrial partners in the automotive area. Equipment 
grants from other companies as well as federal agencies can be sought. 

V. Adequate demand 
We conducted a survey of 400 undergraduate students in US universities and relevant job 
interests using AYTM (an contract survey company). The summary of the interest levels is given 
in Figure 1 with 0 relating to “not at all”, 1 relating to “a little”, 2 relating to “somewhat”, 3 
relating to “interested, 4 relating to “very interested”. Overall, 91 or 23% were interested or 
very interested. For engineering students, the proportion of interested and very interested was 
much higher (23/47 or 49%). Specific subjects within the planned emphasis including 
augmented reality and virtual reality achieved even higher interest levels (39% overall and 51% 
respectively). 
 

 
Figure 1. Frequency or count in the number of relevant students responding at different interest levels. The counts of 
3 and 4 being “interested” or “very interested” respectively. The darker shaded students are engineering, and the 
others are students with relevant career interests outside the college of manufacturing.  



 

Evidence of sufficient demand by students, faculty, general public, and/or 
business 

As part of the planning for this certificate program, a thorough review of businesses who would 
hire manufacturing students from this program was reviewed. These included a variety of OEMs 
(such as GM, Ford, Honda, BMW), Tier 1 and other automotive suppliers. Surveys as well as 
interviews were undertaken and showed a strong desire for graduates of this certificate. 
Information was also used to formulate the goals, and structure of this certificate.  
 
The Ohio Governor’s Office of Workforce Transformation (Ohio OWT) has emphasized the 
importance of making systematic investments in our EV workforce in pioneer battery 
development and assembly of new vehicles and components. Figure 2 shows projected Ohio 
job growth for Automotive and Advanced Mobility Industries. 

 
Figure 2. Projected job growth in electrical vehicle (EV) manufacturing in Ohio.  From: Accelerating Ohio’s Auto and 
Advanced Mobility Workforce, Governor’s Office Workforce Transformation.  

 

VI. Competitiveness with other institutions: limited overlap within the 
University 

As part of the planning for this certificate program, a thorough review of manufacturing 

programs and facilities at other universities was conducted. Programs that were assessed and 

visited include Kentucky, Michigan, Purdue, and the Marion regional campuses in the OSU 

system. Program directors, chairs, faculty members and staff were interviewed with respect to 

learning goals, student assessments, and industrial needs.  None of the programs were an exact 

match to the focus and strengths of the manufacturing program at Ohio State but seeing them 



provided insight into the formation of this certificate. The proposed certificate program focuses 

on the various manufacturing strengths within the College of Engineering.  

 
As a single example of our exploratory visits, shown are two images from the smart 
manufacturing facility at Purdue. The facility is impressive in its capability and ability to 
demonstrate state-of-the art automation technology. Its various features allow this one facility 
to support over ten manufacturing courses. 

 
Figure xxx: Main assembly area of Smart Manufacturing facility at Purdue. There is a main 
conveyor system, side conveyor systems flanked by robots and associated fixturing 

 



 
Figure xxx: Main assembly area of Smart Manufacturing facility at 
Purdue. There is a robot picking parts from bins to populate a set of 
fixtures for assembly. 

 

There is a strong interest withing the College of Engineering to support this certificate. 
Departmental leadership in ISE, MAE, and Welding have signed a memorandum of 
understanding to collaboratively support this program and provide teaching resources. 
Therefore, there is no overlap with other programs or departments. 

 



Longer term plans are underway to create a signature teaching laboratory on the 
Columbus campus with possibly a major component in Baker Systems. This is of great 
interest to the ISE chair as existing manufacturing undergraduate concentration withing 
the ISE department will be energized through the enhanced recruitment opportunities. 

Also, the CSE chair is interested in participating and linking this with their own smart 
manufacturing activities in sensors and control. Welding Engineering is also a major 
participant in terms of fastening and joining. Mechanical Engineering will also play a 
major part in terms of smart and flexible fixturing as well as in solid modeling and digital 
twinning.  

It is important to point out that neither this program or the proposed facility is a 
duplication of efforts or facilities from our regional campuses.  Our regional campuses 
are focused on teaching manufacturing for the engineering technology degree and their 
programs and facilities are configured accordingly.  
 



 
Memorandum of Understanding 

 
 
 
Between and among the Departments of Integrated Systems Engineering, Materials Science & Engineering, and 

Mechanical & Aerospace Engineering  
 

Regarding sponsorship and support of the Certificate in Automotive Manufacturing 
Period of agreement: January 1, 2025 – December 31, 2027 

 
 
A Certificate in Automotive Manufacturing developed by the three signatory departments is an 

undergraduate embedded certificate (Type 1b in the OSU framework) intended to be taken by students 

alongside their undergraduate degree program. While it is designed to be accessible to a wide range of 

majors, it is expected to primarily be of interest to engineering majors and more specifically ISE, MSE, 

Welding, and ME students. The structure of the certificate includes a required core course in the subject 

of automotive manufacturing followed by additional coursework in various sub-areas of manufacturing as 

detailed in the attached Table. The final requirement is participation in an automotive related capstone 

project.  

 

The Departments individually agree to: 

 

 Assign a faculty member as a part of their service to the Automotive Manufacturing Certificate 

(AMC) curriculum committee which will: 

o Maintain and update the curriculum submitting any changes to CCAA for approval. 

o Confirm course offerings from each unit each year. 

o Communicate with faculty teaching courses in the certificate to ensure relevant and topical 

content. 

o Facilitate promotion of the program to students. 

 Allow for an academic advisor to assist with monitoring student progress and collecting student 

feedback on the certificate. 

 Collaborate on delivering the course Introduction to Automotive Manufacturing (Course number 

TBD). The departments will coordinate the offering of this course with the AMC curriculum 

committee and work it into regular teaching workloads. 

 Review courses in the certificate for approval as technical electives in their program(s). 

 Be appropriately flexible with pre-requisites allowing students from other engineering majors to 

enroll in their courses. 

 Bring new or modified courses forward for inclusion in the certificate.  

 Have their department listed as a sponsor of the certificate on marketing materials and web 

pages. 

 

This MOU shall be in effect January 1, 2025 – December 31, 2027, and reviewed for renewal in Autumn of 2027.  
Changes to the terms may be negotiated among the signatories at any time.   
 

 
______________________________________ 
Farhang Pourboghrat, Chair               Date 
Dept. of Integrated Systems Engr 

_______________________________________ 
Michael Mills, Chair                              Date 
Dept. of Materials Science & Engr 

_______________________________________ 
Rob Siston, Chair                               Date 
Dept. of Mechanical & Aerospace 

_______________________________________ 
David Tomasko, Associate Dean             Date 
Academic Programs & Student Services 

 
  

Docusign Envelope ID: BBDD1751-7BDE-4E59-BFA0-076C628C20C4
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Table 1. Certificate Requirements 

Number Title In-
Person 

Required 
ISE/ME/WE 41941,2 Introduction to Automotive Manufacturing 3 

Sub-Area Joining & Fastening, Near-net-shape manufacturing – Take at least 3 
credits 

WELDENG 20013 Introduction to Welding Engineering 3 

ISE 25001,3 Introduction to Manufacturing Engineering 3 

MATSCEN 20103 Introduction to Engineering Materials 3 

WELDENG 40121,2 Resistance Welding Processes 4 

ISE 55014 Fundamentals of Solid-State Processing 3 

ISE 55034 Manufacturing Processes and Simulation 3 

ISE 5540 Polymer Processing Fundamentals 3 

ISE 5555 Manufacturing Processes and Machine Tools 3 

MATSCEN 5451/ 
ISE 5502 

Molten Metal Processing 3 

MECHENG 5680 Computer Aided Design and Manufacturing 4 

Sub-Area Quality & Production, Digital Manufacturing – Take at least 3 credits 

ECE 3551 Introduction to Feedback Control Systems 3 

ECE 3567 Microcontroller Laboratory 1 

ISE 36005 Workplace Ergonomics 3 

ISE 4100 Stochastic Modeling and Simulation 4 

ISE 4120 Quality and Reliability Engineering 3 

ISE 45104 Manufacturing Engineering 3 

ISE 5110 Design of Engineering Experiments 3 

ISE 5520 Industrial Automation 1.5 

ISE 5525 Industrial Robotics 1.5 

ISE 5570 Manufacturing Data Processing and Analysis 3 

ISE 5640 Occupational Safety: Analysis and Design of Work 
Environments 

3 

EnvEng 5170 Sustainability and the Circular Economy  

Sub-Area Paint & Corrosion – Available as 3rd course choice 

CBE 5775 Rheology of Fluids 3 

MATSCEN 5951 Corrosion: Fundamentals and Experimental Methods 3 

   

Sub-Area Battery Technology – Available as 3rd course choice 

 <future course under development> 3 
1 Course has experiential component (e.g. laboratory exercise, field trip) 
2 Course topics emphasize automotive manufacturing applications 
3 This course is not available to count towards the certificate for ISE majors or for any student who has 

credit for ISE 4500. 
4 This course is offered infrequently. 
5 This course typically has greater availability in Spring semester. 
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