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Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.  
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project. 

project title

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet 
complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the 
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...). 

space available for images / figures on next page

start date - - end date- -

Design and prototype a large scale electronics FDM printer 

02 10 2019 01 04 2020

Structural electronics is the next generation of electronics manufacturing technology, and 3D printing of functional 
electronic circuitries across freeform shaped architectures are innovations in structural electronics. 3D printed 
electronics brings the following new opportunities to designers: 1) With 3D printed electronics the freedom of the 
designer is enabled to combine aesthetics and functions together in the design; 2) It gives the opportunity to 
miniaturize the design; 3) The design and manufacturing process of mechatronic products will be accelerated; and 4) It 
will boost the efficiency of producing customized/personalized and mechatronic/electronic products, e.g. hospital 
equipment, parts of airplanes etc. Meanwhile it also posts challenges on the sustainability in the product design and 
manufacturing process. (Song et al., 2017)  
 
In 3D printed electronics, printing conductive materials is a key. It is not yet possible to print pure copper or silver at a 
low temperature. However, it is possible to print with silver ink, either by inkjet or FDM.  Currently, there are two types 
of FDM printers that are able to print silver ink: Voxel8 and Aerosol Jet. The Voxel8 is not on the market anymore. The 
Aerosol Jet is meant for the professional market., and the initial investment is rather high (>150K euro). In this project 
the 3D print method will be FDM (Fused Deposition Modeling), because FDM printers are more common for low cost 
custom thermoplastic parts and prototypes. (Varotsis, 2019)  
 
Currently, a 3D electronics printer is prototyped in the Applied Labs of Industrial Design Engineering, it uses the same 
principle for printing silver ink as the Voxel8. The prototyped printer is very primitive and it is not working now. See 
figure 1A and 1B for the current state of the prototyped printer in the Applied Labs. Besides, its working envelope is 
also limited by the added extra head. Figures 1C and 1D show the added extra head for printing silver ink. This limits 
the build size massively. See figure 2A for the effective build size without extra head, and figure 2B for the build size 
with extra head. 
 
Song, Y., Boekraad, R. A., Roussos, L., Kooijman, A., Wang, C. C. L., & Geraedts, J. M. P. (2017). 3D Printed Electronics: 
Opportunities and Challenges from Case Studies. IDETC/CIE 2017. 
 
Varotsis, A. B. (2019). Introduction to FDM 3D printing. Retrieved September 19, 2019, from 
https://www.3dhubs.com/knowledge-base/introduction-fdm-3d-printing 
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PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

On the market are several electronics printers available. Most of these printers are inkjet printers meant for the 
professional market. In this project a prototype of an FDM electronics printer for the industry will be developed. Few 
FDM printers focus on prototyping products with relative large scale using 3D printed electronics. For a designer in the 
industry, a 3D electronics printer should have an "optimal" build size and overall size for different kinds of prototyping 
and building tasks.  
 
In this project an FDM electronics printer will be designed and prototyped. In the design of the printer, the desired 
prototyping scale, the mechanical structure of the printer, the design of the extruder(s) will be investigated first. 
Another innovation of this project is that multiple extruder options, especially silver ink extruder, will be explored. 
Based on the literature review, to our knowledge, there is not a printer that combines all the functionalities for 
designers in the market. The large scale electronics printer will be designed and prototyped within the Center of 
Design for Agile Manufacturing.  
 
 

Design and build an extrusion head and a large size 3D FDM printer system to enable printing of standard materials in 
combination with conductive materials.

The lean approach will be used in the project with 3 iterations. In the first iteration (~2-3 weeks), we will focus on the 
design specification. Currently, the build size of printers is never evaluated for usability nor technology. Desktop 
printers have a build size that range from 10x10x10 [cm] to 50x50x50 [cm] within a price class of €200 to €3000. A 
bigger build volume will start at 100x100x100 [cm] and start at a price of €20.000. (E. van Munster, 3D printing expert at 
MTB3D, personal communication, 25th of Sep. 2019). Therefore, a critical look at the “optimal” build size, which fits the 
wish of the user, the available technologies, and the affordability of the user, is essential.  
 
In the second iteration (~10 weeks),  we will focus on designing the printer where different parts of the printers, e.g., 
the mechanical structure, the driving unit, the silver extruder will be explored. It is worth mentioning that we will use 
existing prototypes and off-the-shelf solutions as much as possible to accelerate the development.   
 
In the third iteration (~5 weeks), different parts of the design will be integrated as a 3D printed electronics printer, and 
the functionalities will be tested as well. The final deliverable will be a working 3D electronics printer with at least two 
extruders, a thermoplastic extruder and a silver ink extruder. 
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your 
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within 
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term 
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and 
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance 
because of holidays or parallel activities. 

start date - - end date- -2 10 2019 1 4 2020

Due to circumstances I do not graduate full time. I planned to have on average 36 hours per week. So per week I will 
work 4,5 days. 
I planned the regular holidays free to stay in the same rhythm as the last years.  
 
In the Research phase the most important requirements of the printer will be set. In the ideas and concept phase every 
part of the project will be further explored and prototypes will be made. 
In the design phase all comes together in one design, this design will be prototyped and made.  
Having the final prototype it is further tested and validated to see what the next steps are. 
For every phase prototypes will be made to be able to quickly evaluate every part of the printer.  

BonM 4350901
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 

This project enables me to tackle a hard technical problem. I will improve the view on 3D printers and their future. 
Targeting the industry with 3D electronic printers creates a big challenge. 3D electronic printers exist, however not on 
this market. To make a 3D printer that fit the industry requires an FDM printer that will be working quite differently 
than regular desktop 3D printers. 
 
To be able to successfully create the working prototype I have to develop it in a fast way. Rapid prototyping is a 
suitable approach. Rapid prototyping works as follows: by making small prototypes of first ideas, these prototypes can 
be tested. In this way ideas can be evaluated quickly and development will go fast. I have never used this approach in 
my studies before. Therefore this will be my big learning goal.  
 
Next to this goal it is a challenge to build a 3D print system and the silver ink extruder. The following things will be 
checked off: 
- Mechanical structure of the printer 
- Working with existing software for 3D printers 
- Mechanical structure of the extruder 
- Mechanical structure of the feeder 
- Working with different and new materials to print with 
 
 

BonM 4350901
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