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College of Engineering & Mines
Collaborative Experiences Application


Supporting a Collaborative Experience Capstone Project
Thank you for your interest in supporting a Collaborative Experience (CoEx) Capstone Project.  CoEx offers a unique platform for Industry Partners to tap into a symbiotic relationship where they can form close connections with students, much in the same way an internship does, while students gain valuable, real-world experience and industry exposure.  CoEx also comes with the added benefit of name recognition and student exposure to what your company does and what it has to offer as a potential employer.  

Real World Experience in the Classroom
The intent of a Collaborative Experiences Capstone Course is to simulate an engineering consulting firm as much as possible in an academic setting.  Just like in Industry, students will have opportunities to participate in interdisciplinary projects.  Project teams will consist of 3-8 students, a Faculty Advisor, and an Industry Advisor – the project teams will be a mix of on campus and online students to simulate today's job market where video conferencing and distance collaboration are part of normal day-to-day life of engineers and computer scientists.  A typical estimate for a Project Team’s work output is about 250 hours per student over two semesters.

Benefits of CoEx
Name Recognition.  Supporting Experiences gets a company’s name on the lips and minds of CEM students.  It gives a company a chance to show future hires what the company is about and what kinds of amazing things being done there.  With today’s engineering internship market as competitive as it is, companies need more options to get the word out about who they are and what they do.  Supporting a Collaborative Experience Project does just that.  Then as Name Recognition grows so will applications for internships and full-time positions.

CoEx Capstone Sponsorship
The Sponsorship to cover the costs of participation is $7,500 and it covers both semesters of the program.  This Sponsorship does not cover the budget for the project and the procurement of materials or equipment, which is the responsibility of the supporter based on agreed budgetary constraints in the application form.  A CoEx Capstone Sponsorship Invoice will be sent to the supporter once this document is finalized and signed by the supporter, the project is accepted by the Program and staffed for the upcoming Fall Semester.
Please note, as a sponsorship to a non-profit educational program, results cannot be guaranteed, and the project work should not be considered contract engineering.
Project Budget Funds
It is recommended that the project's budget be administered by the Industry Supporter.  This will give the Supporter the greatest control over project related expenditures like materials, travel, expenses, etc., as well as give the students an opportunity to experience what procurement processes are like in industry.  If a Supporter wants CEM to administer the project budget, additional funds to cover the budget along with a 20% administration fee will need to be sent to the College of Engineering and Mines Finance Department.  Note this is separate from the Sponsorship of $7,500.

Intellectual Property
Before the outset of the project, the Industry Supporter should identify any material with a proprietary nature.  The Collaborative Experience Teams and College of Engineering and Mines respect all proprietary information and have ample experience dealing with such issues.  Additional agreements (i.e., non-disclosure agreements, IP agreements, etc.) may be included in project requirements.  These agreements must follow UND policies found in the Handbook and https://und.edu/research/corporate-engagement-commercialization/index.html.

CoEx Timeline
The goal is to have Fall Semester Projects defined by the first week of August of any academic year.  There are a limited number of slots, projects are accepted on a first come, first serve basis, and once sold out, a project will be put on a waiting list for the following semester.

CoEx Timeline Example
Note these dates are approximations.  Actual dates will be based on the current UND Academic Calendar.
May 15th, XXXX - Start collecting Collaborative Experiences
Aug 9th, XXXX - Finalize all collected Collaborative Experiences
Aug 12th - 16th, XXXX - Integrate Collaborative Experiences Projects into class website
Aug 28th, XXXX - 1st Day of Class for the Fall Semester
Aug 30th, XXXX - Students must submit Resume & Cover Letters to Top 5 Collaborative Experiences Projects they are interested in.
Sept 2nd - 6th, XXXX - Supporters review Resume & Cover Letters and develop lists of which students they are interested in.
Sept 11th, XXXX - Collaborative Experience Teams are announced and projects begin.
Sept 12th, XXXX - May 9th, 2025 - Collaborative Experiences Projects are worked on and completed
CoEx Project Application
It is CEM’s goal to have Collaborative Experience (CoEx) Projects defined by the first week of August of each academic year.  There are a limited number of slots, projects are accepted on a first come, first serve basis, and once sold out, a project will be put on a waiting list for the following semester. 
[bookmark: _Hlk220319500]The documentation (see following pages) required from the Industry Supporter: 
1. Company information for the technical and the financial representatives.
2. A brief description of the intended project with expected deliverables/results (Project Description Form).  Students will use this information to select their project preferences and Faculty will use it to develop a staffing plan for the project.  
a. Examples of completed forms from past projects can be viewed at: OneDrive Example Files

Submitting Documentation
Completed Applications should be emailed to the Faculty Capstone Instructor Dominik Steinhauer (dominik.steinhauer@und.edu) to potentially reserve a project slot for the upcoming academic year.  Once the application is approved, CEM Finance will send a CoEx Capstone Project Sponsorship Invoice to the Industry Supporter.  Industry Supporters will then send payment to the College of Engineering and Mines according to the documentation on the CoEx Capstone Project Sponsorship Invoice.

If there are any questions or assistance needed in defining items like Project Scope or Criteria for Success, please contact Dominik Steinhauer by email dominik.steinhauer@und.ed or by phone at 701-777-6955.

Company & Project Name
	Company Name & Location
	(removed for example)
	Date Submitted
	MM/DD/YYYY
(removed for example)

	Project Title
	Robot Welding Communication System
	Planned Starting Semester
	Fall /YYYY
(removed for example)



Industry Financial Contact
This is the person that understands that they will receive and process the invoice.
	Name  (removed for example)
	Email  (removed for example)
	Phone (removed for example)

	
	
	



	Billing Address
	(removed for example)



Financial Disclosure
Please indicate in the table below if the sponsorship and/or budget funds of the project will be paid for via a Federal Grant that would cause UND to be a subcontractor of said grant.  Also indicate if CEM will be administrating the projects budget funds for the purchasing of materials and/or services.
	Financial Disclosure
	Mark Yes or No

	Project Funds will utilize a funding source that will cause UND to be a subcontractor
	No

	Project Budget Funds will be administered by CEM. 
(Note this option will have an additional 20% Admin Fee in addition to the Budget Funds)
	No



Financial Disclosure Notes
Please use the space below to describe the funding source and requirements indicated above.




Intellectual Property, Nondisclosures, and Nationality Requirements
If the project requires any of the following, please indicate it by making an X in the corresponding boxes.  Please utilize the Notes Sections for each item to give more information about the requirements.  This will ensure that the proper accommodations are documented and enacted before the start of the project. 
	IP, NDA, and Nationality Requirements
	Mark Yes or No

	Intellectual Property Agreement
	No

	Nondisclosure Agreement
	No

	Project Requires that all persons involved to be United States Citizens
	No



IP, NDA, and Nationality Requirements Notes
Please use the following space to give any pertinent details about the requirements indicated above.






Requested Student Personnel
Typical teams will have 3-8 students, with engineering disciplines assigned based on the anticipated Scope of the Project.  Please provide an estimate of staffing in the table below.  The Collaborative Experience Committee will adjust as appropriate, based on scope and discipline skills.
	Discipline
	Number
	Discipline
	Number

	Aerospace Engineering
	
	Civil Engineering  
	

	Computer Science  
	0-2
	Electrical Engineering
	1-2

	Mechanical Engineering
	2
	
	



Requested Faculty Advisor(s)
Faculty Advisor(s) will be assigned to the project.  If the Industry Supporter has been previously working with a faculty advisor and want to continue that relationship, then enter their name below.  CEM cannot guarantee that a faculty advisor will be available, but efforts will be made to facilitate that assignment if possible.
	Requested Faculty Advisors(s)
	None



Declaration of Sponsorship
	By signing this document an Industry Supporter declares their sponsorship of a Collaborative Experience (CoEx) Capstone Project and acknowledges, as noted previously, sponsorship to a non-profit educational program does not guarantee results and the project work should not be considered contract engineering.  

[bookmark: _Hlk220320301]Industry Supporter:		__(removed for example)________________________________________

Signature:			__(removed for example)________________________________________

Print Name:			__(removed for example)________________________________________

Title:				__(removed for example)________________________________________

Date:				__(removed for example)________________________________________

	


CoEx Project Description
For this next section please insert your company’s and project information under each of the following subheadings.  This information will be supplied to the students and faculty advisors.  

Company & Project Name
	Company Name & Location
	(removed for example)

	Project Title
	Robot Welding Communication System



Company and Project Overview:
Provide background information about the company (what the company does, product examples, pictures, etc.), and an overview of the context for the project.
Company Overview was removed from example. 
Project Description: 
Across the Company X locations, we currently run 43 robotic Fanuc or ABB welding systems, with 5 more in the works. Each system has a communication protocol that allows it to exchange signals with external devices, such as sensors on weld fixtures. Older systems use Devicenet communication, while newer systems (post 2014) use Ethernet communication. This has caused a challenge when needing to move work between the two types of communication protocols. Weld fixtures setup to run on Devicenet robots will not communicate with Ethernet robots, and vice versa. 
Additional challenges have been identified in the robots pre-configured batch counters and the limitations of proximity sensors in verifying child part presence and proper locating.
General CoEx Project Problem Statement:
This is a more detailed description of the design problem.

To address the challenges with the different communication protocols, we would like to design and build an external control system that will automatically recognize and connect to any modular I/O and relay a single “go/no go” signal to the robot controller.
In addition to signal conversion, the system needs to be able to display batch counts on an HMI (Human Machine Interface) and allow operators to modify the counts. Currently, we add a counter to each system. This new system would replace the old batch counter system. 
The system should mount near the point of operation (fixture load area) of the cell, at an ergonomic height. This will require custom fabricated brackets or a stand to be made and cable tracks to be designed and built for signal cables. Company X will provide the physical components as determined by the design team and design review (purchased and fabricated), as well as any needed programming software. 
Additional optional features are listed below. We would like to see at least one of the optional items incorporated in the project. Because the additional optional features require differing skill sets, student teams will be allowed to choose which of the optional features they would like work on.

Industry Advisor & Technical Contacts
CEM requires one company representative to act as an Industry Advisor that would oversee mentoring the students from an industry perspective and advising the team of company requirements for the project.  CEM would also like to have additional technical contacts, so there is a back-up in case of travel, sickness, job re-assignment, etc.  Also, these are the people that will have Event (Presentation/Expo) invitations, so please identify them so they can be properly included.
	Industry Advisor(s)
	Email
	Phone

	(removed for example)
	(removed for example)
	(removed for example)

	
	
	

	Technical Contact(s)
	Email
	Phone

	(removed for example)
	(removed for example)
	(removed for example)

	(removed for example)
	(removed for example)
	(removed for example)

	
	
	



Expected Deliverables / Criteria for Success / Desired Outcomes:
All Deliverables / Criteria for Success / Desired Outcomes that the team is to provide to the supporter at the end of the project.  Be specific here to avoid misunderstandings.  Add as many rows as needed for each table.
	Deliverable
	Detailed Description
	Responsible Discipline
(Multi-Discipline Only)

	Cost Analysis
	Determine cost of each design to manufacture
	ME/EE

	Detailed CAD Models
	Complete modeling of all proposed systems via SolidWorks or Creo, involving both parts and assemblies
	ME

	Part and Assembly Drawings
	Drawings of all proposed systems, including parts, assemblies and exploded views with relevant dimensions and tolerances
	ME

	Bill of Materials
	Detailed document listing naming convention of all parts and assemblies and their associated material composition
	ME/EE

	HMI Design Layout
	Schematic drawing defining arrangement of HMI design
	EE

	Final Prototype
	Includes controller enclosure housing HMI and related electronics.
	ME/EE

	Prototype Testing
	Through air gap sensor technology, test whether system can detect part presence through digital gap sensor
	ME/EE



	Criteria for Success / Desired Outcome
	Performance Metric
	Responsible Discipline
(Multi-Discipline Only)

	Total project cost must not exceed $7,300
	US Dollars $
	ME/EE

	Enclosure parts used must meet or exceed IP53 rating
	Sponsor Approval
	ME

	Total system must weigh less than 40 pounds
	Sponsor Approval
	ME/EE

	A single SMC ISA3-HCP-1NB air gap sensor will be investigated for use across multiple orifices
	Sponsor Approval
	ME





Project Budget:
Please list the budget for the project and whether UND or your company will be administering purchasing.  Note if the project does not have a budget, then please list it as zero.
Budget: $7,300

CoEx Project Wrap Up:
Students’ grades are based on their display and presentation of their team’s work product as well as their ability to complete the transfer of relevant knowledge & materials to the supporter.  This transfer must conclude prior to the end of the Spring Semester unless approved by the Faculty Capstone Instructor.  Please use this section to detail the company’s expectations for knowledge and material transfer in the way of forms, process, & timeline at the completion of the project.  

Company X would like to see a design completed prior to the end of the fall semester, leaving the spring semester build and testing. Design reviews should be set up with Company X prior to ordering or building components. We have a team of automation engineers available as resources. 
All deliverables should be submitted by the end of the spring semester. We understand that there is a level of uncertainty to this project, and it may not be completed by the end of the spring semester. However, our internal engineering teams will continue to work on it after the completion of spring semester.
Additional Information:
List here any specific skills, requirements, specific courses, knowledge needed or suggested.  Also, if there is any additional project related information, please list it here.  (If none please leave it blank):
The following are all suggested skills. Students will be able to use resources to learn during the semesters but having them prior to the start would be beneficial. 
 3-D CAD modeling (SolidWorks preferred) 
 Low voltage electrical design and schematics. 
 PLC (ladder logic) programming 
 HMI (block logic) programming 
 Robotic (line logic) programming 
 Pneumatic fluid flow knowledge 
 Mechanical aptitude 

Aerospace Engineering Project Requirements:
(Only fill out if the Project is a Multi-Discipline Project)
If the project is to have Aerospace Engineering Student involvement, please answer the following questions to the best of your ability.

	AE Technical Contact(s)
	Email
	Phone

	
	
	

	
	
	

	
	
	



Problem Statement from Aerospace Engineering Perspective (please define the issue or need that the project aims to solve):












Description of Aerospace Engineering Parts of the Project (if possible, including drawings and flows charts):










Civil Engineering Project Requirements:
(Only fill out if the Project is a Multi-Discipline Project)
If the project is to have Civil Engineering Student involvement, please answer the following questions to the best of your ability.

	CE Technical Contact(s)
	Email
	Phone

	
	
	

	
	
	

	
	
	



Problem Statement from Civil Engineering Perspective (please define the issue or need that the project aims to solve):












Description of Civil Engineering Parts of the Project (if possible, including drawings and flows charts):












Computer Science Project Requirements:
(Only fill out if the Project is a Multi-Discipline Project)
If the project is to have Computer Science Student involvement, please answer the following questions to the best of your ability.

	CS Technical Contact(s)
	Email
	Phone

	(removed for example)
	(removed for example)
	(removed for example)

	
	
	

	
	
	



Problem Statement from Programming Perspective (please define the issue or need that the project aims to solve):

To address the challenges with the different communication protocols, we would like to design and build an 
external control system that will automatically recognize and connect to any modular I/O and relay a single “go/no 
go” signal to the robot controller. 

In addition to signal conversion, the system needs to be able to display batch counts on an HMI (Human Machine 
Interface) and allow operators to modify the counts. Currently, we add a counter to each system. This new system 
would replace the old batch counter system.


Description of Programming Parts of the Project (if possible, including drawings and flows charts):

In Scope 
 HMI functionality 
 Researching existing DeviceNet to Ethernet technology 
 Prototype demonstration 
Out of Scope 
 DFMEA studies 
 Operating procedures 
 Manufacturing network connectivity 
 Alternative parts and sources 
 Life Cycle Analysis 
 Corrosion studies



Electrical Engineering Project Requirements:
(Only fill out if the Project is a Multi-Discipline Project)
If the project is to have Electrical Engineering Student involvement, please answer the following questions to the best of your ability.

	EE Technical Contact(s)
	Email
	Phone

	(removed for example)
	(removed for example)
	(removed for example)

	
	
	

	
	
	



Problem Statement from Electrical Engineering Perspective (please define the issue or need that the project aims to solve):

To address the challenges with the different communication protocols, we would like to design and build an 
external control system that will automatically recognize and connect to any modular I/O and relay a single “go/no 
go” signal to the robot controller. 

In addition to signal conversion, the system needs to be able to display batch counts on an HMI (Human Machine 
Interface) and allow operators to modify the counts. Currently, we add a counter to each system. This new system 
would replace the old batch counter system.


Description of Electrical Engineering Parts of the Project (if possible, including drawings and flows charts):

In Scope 
 HMI functionality 
 Researching existing DeviceNet to Ethernet technology 
 Prototype demonstration 
Out of Scope 
 DFMEA studies 
 Operating procedures 
 Manufacturing network connectivity 
 Alternative parts and sources 
 Life Cycle Analysis 
 Corrosion studies


Mechanical Engineering Project Requirements:
(Only fill out if the Project is a Multi-Discipline Project)
If the project is to have Mechanical Engineering Student involvement, please answer the following questions to the best of your ability.  If the project does not require ME, then please leave this section blank.

	ME Technical Contact(s)
	Email
	Phone

	(removed for example)
	(removed for example)
	(removed for example)



Problem Statement from Mechanical Engineering Perspective (please define the issue or need that the project aims to solve):

The system should mount near the point of operation (fixture load area) of the cell, at an ergonomic height. This 
will require custom fabricated brackets or a stand to be made and cable tracks to be designed and built for signal 
cables. Company X will provide the physical components as determined by the design team and design review 
(purchased and fabricated), as well as any needed programming software. 

Additional optional features are listed below. We would like to see at least one of the optional items incorporated in 
the project. Because the additional optional features require differing skill sets, student teams will be allowed to 
choose which of the optional features they would like work on.

Description of Mechanical Engineering Parts of the Project (if possible, including drawings and flows charts):

In Scope 
 Custom design versus off-the-shelf product for mounting 
 Mounting plan for panel 
 Safety review and ergonomic considerations 
 Pneumatic system plan and analysis 
 Heat and cooling studies 
 Prototype demonstration 
Out of Scope 
 DFMEA studies 
 Operating procedures 
 Manufacturing network connectivity 
 Alternative parts and sources 
 Life Cycle Analysis 
 Corrosion studies
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