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Executive Summary 

 

 

PROJECT TITLE:  COREFORM USER INTERACTION DEVELOPMENT 

PROJECT ID:   CEEn_CPST_015 

PROJECT SPONSOR: Coreform, LLC 

TEAM NAME:  BFPS Engineering 

 

 

Create a digital model that can test different syringe types without having to create a 

physical version. This model will enable the company to test different geometries before needing 

to create a physical model. Additionally, provide a list of user interactions to Coreform outlining 

specific improvements for their FEA analysis tool, Cubit. 
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Introduction 

Coreform LLC has developed a finite element analysis tool called Cubit to facilitate 

meshing of complex models. One of their clients is interested in using their service to 

model a syringe leakage problem to replace current empirical testing methods. Our task 

was to familiarize ourselves with various finite element analysis programs and methods, 

create a problem statement, develop breakout models, and provide feedback to Coreform 

with respect to the user experience involved in using Cubit. The objective of these tasks 

was to give insight to Coreform that would allow them to provide their client with an 

effective, user-friendly product. 

 



 

Page 6 of 19 
 

Schedule 

Monday Jan 10 - Received official assignments for Coreform from Dr. Scott. 

Wednesday Jan 19 - Meet with Greg Vernon who would be assisting in the capstone 

project. Talked about expectations, general layout, schedules, and meeting with BD 

representative 

Friday Jan 28 - Met with Jaiyu, representative with BD. Discussed their desires and what 

they expect Coreform to deliver to them.  

Monday Jan 31 - Began regular in-person meetings with Greg that lasted throughout the 

semester as well as virtual Wednesday and Friday meetings 

Friday Feb 4 - Submitted PIRT spreadsheet and write up 

Monday Feb 7 - Received Medical syringes from BD thanks to the BYU nursing program 

Monday Feb 7 - Began making simple models of the syringe using Abaqus 

Wednesday Feb 16 - Met with BYU nursing program to see how they administered and 

used syringes in patients. Asked questions to receive their thoughts. 

Monday Mar 7 - Began making models in Coreform Cubit software 

Monday Mar 21 - Received completed renderings from Greg 

Monday Mar 22 - Completed Capstone poster 

Monday Apr 4 - Final presentation and dinner with Greg 
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Assumptions & Limitations 

Throughout this project, we made simple models of complex real-life problems to 

focus on the usability of Coreform Cubit software. Due to our inexperience with 3D 

modeling in CAD and Abaqus software, we were more limited in our abilities to make 

complex models. However, due to that, it allowed us to learn the software and provide 

sufficient feedback for improvements for the Coreform Cubit software. Due to the lack of 

complexity of our models, we were not able to fully represent the syringes, but were able 

to get a general idea of their behavior. 
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Design, Analysis & Results 

 Our team developed thirteen user interactions for Coreform’s review. They are as 

follows: 

• Constraint-based sketching environment 

• Hotkey functionality 

• Function summaries 

• Syntax and spelling suggestions in code 

• Dimensions on model space grid 

• Ribbon interface 

• Object extrusions 

• Hover over previews 

• Materials palette 

• Pop-up dialogue guidance 

• Run job button 

• Assigning loads 

• Automatic journal 

These user interactions will be reviewed by Coreform and will be used as suggestions 

to improve the user experience in Cubit. While some of these interactions may not be 

directly implemented as we gave them, we are confident that the insight gained by 

reviewing these items will improve the functionality of Cubit and reduce time spent 

preparing models in Coreform Cubit. 
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Figure 1 – Time spent preparing a model in FEA and IGA 

The above figure shows how much time is spent meshing and preparing the model in 

both traditional FEA methods and Coreform IGA methods. Cubit cuts down the most time-

consuming part of creating a model by reducing the time needed to mesh from eight 

hours to 0.1 hours. In current state, Cubit’s user interface slows model prep from one 

hour to five. BFPS Engineering’s submitted user interactions are an attempt to reduce the 

model prep time to make it comparable to that of FEA modelling. 

To develop these user interactions, we modelled BD’s syringe in both Abaqus and 

Coreform Cubit. Below are images of the Abaqus and Coreform models. While Abaqus is 

a powerful software, meshing takes a lot of user time to mold the mesh around the exact 

geometry. Cubit’s IGA method significantly cuts down on this time by creating a bounding 

box that closely approximates the properties of the exact shape. 

8

0.1

1

5

0

2

4

6

8

10

FEA IGA

T
im

e
 (

h
r)

Manual Time Spent Meshing and Modeling

Meshing Model Prep



 

Page 10 of 19 
 

 

 

 

 

 

 

 

 

 

 Not only will the submitted user interactions help Coreform improve Cubit, but we 

are confident it will help them to solve the biomedical syringe problem of BD. This 

capstone project improves Coreform’s ability to meet their clients’ needs and exceed 

their expectations.  

Figure 2 – Meshed stopper with traditional FEA (left). Flex IGA stopper model using Coreform Cubit (right). 
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Related Issues 

 While this project has significant impact for Coreform’s ability to meet their 

clients’ needs, it also generates a few externalities. This capstone project majorly 

affects public health, welfare, global factors, environmental factors, and economic 

factors. Safety, cultural factors, and social factors are negligibly affected if at all. 

 Improving Coreform’s Cubit software allows companies like BD to improve on 

their product development, which products are designed to improve public health and 

welfare. Making BD’s processes more efficient allows for more rapid development of 

products that can save lives. Other clients of Coreform’s will undoubtedly be able to 

utilize such improvements in a similar way. 

 We anticipate that Coreform’s Cubit will become a global competitor with other 

modelling softwares such as Abaqus. Developing this product on the world scene will 

expedite the improvements made to such products around the globe as it will spur 

competition between developers of these softwares. If it can replace Abaqus as the 

leading modelling software, that will be because it provides the more and better 

benefits over Abaqus. All these possible results will change the world scene concerning 

modelling. 

 The environment will be benefitted by the improvement of Coreform’s Cubit. BD 

expects to use Cubit to make their design process of new syringes more streamlined. 

This will involve making far fewer physical prototypes, significantly reducing the 

negative environmental impact of making many syringes that won’t directly benefit end 
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users. Other clients will likewise be able to perform far more testing of new prototypes 

in Cubit, avoiding the fabrication of many prototypes across multiple industries. 

 Economically, Coreform’s clients will be benefitted by Cubit. Currently, the cost of 

a Cubit license is a fraction of the cost of an Abaqus license. Reducing the use of 

Abaqus in favor of Cubit will save these companies money just by virtue of the cost of 

software. Additionally, companies that adopt Cubit will be able to reduce the operation 

of physical testing facilities, fabricate fewer prototypes, complete projects more quickly, 

and work fewer manhours for the same result, ultimately reducing the cost of operation 

by a large margin. 
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Lessons Learned 

The first challenge that we initially encountered was the lack of communication 

that we had between ourselves and the client/sponsor. While most capstone groups 

began working on their projects in the fall, we had to wait until January to get going on 

anything. Due to that, we had a lot more limited time to learn the software programs to 

model the syringes accurately and effectively. We learned that it is best to start 

something early so that way you have more time to get things accomplished and 

depending on the project, we can give it the correct allotted amount of time needed. 

In addition, we also learned the importance of having a broad ability to learn and 

to grow in different strengths. Our team did not have previous experience with finite 

element analysis prior to this project. We had to learn quickly to try to gain the most 

knowledge we could so that we could accomplish the task that was at hand. 

Lastly, we also learned that it is important to be on the same page as your 

client/employer. Initially at the beginning of the project, we were not on the same page 

with our sponsor with the things that were desired and that were to be delivered. This 

made us initially think that we had to do more than we initially expected. In this case it 

was okay but if had we thought we had to do less than the sponsor expected, that would 

have resulted in problems. It is crucial to any project to be on the same page as those 

you work with. 
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Conclusions 

 The results from this project suggest that modeling in Cubit is the greatest 

challenge for Coreform and that the implementation of the suggested user interactions 

regarding modeling would be the most beneficial. As our team struggled to manipulate 

the syringe problem in Cubit we determined that creating more user-friendly buttons and 

palettes would improve the effectiveness of the program and enhance its appeal as a 

product to Coreform’s clients. Our experience using Abaqus, SolidWorks, and AutoCAD 

showed us that ease of modeling is extremely important in solving clients’ problems.  

   



 

Page 15 of 19 
 

Recommendations 

 BFPS Engineering recommends that Coreform review submitted user interactions 

and implement those determined to make a significant improvement to user experience. 

Other user interactions should still be considered for implementation based on how 

beneficial they would be to users and the amount of work needed to implement them. 

 More user interactions may be developed by another research group before or 

after implementation of suggested user interactions. Additionally, when the suggested 

interactions are implemented, we suggest that Coreform thoroughly test the 

improvements and survey clients on how much time these improvements save them 

when modelling and meshing their models. 
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Appendix A 
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