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3D printing a jet engine: an undergraduate project to 
exploit additive manufacturing now and in the future 
 

C J Smith, S Tammas-Williams (corresponding author) , P S Mahoney & I Todd 

Department of Materials Science and Engineering, University of Sheffield, Sheffield, S1 3JD, UK 

Abstract 
If 3D printing (3DP) is to lead to the revolution in material efficiency, component design and 

manufacturing suggested by many commentators, the next generation of engineering graduates 

must be equipped with a sound understanding of the process. Often for students to have significant 

exposure to 3DP, they must undertake a research project as part of a postgraduate degree. 

However, undergraduate projects with a more limited scope provide an ideal opportunity to get 

experience of the technology, its benefits and limitations. Here we describe a project designed to 

allow students to gain first-hand experience of the technology by giving them the freedom to 

manufacture a 3DP jet engine. Unfortunately, factors outside of our control meant that the jet 

engine remains untested. However, it was always envisaged that the major benefit of this teaching 

project would be the significant understanding gained by the students. While it is hard to objectively 

judge this, we feel that the project has achieved these aims and hope this will lead to an increased 

awareness of 3DP in industry and help the next generation of engineers to efficiently design 

components specifically for 3DP.  

Introduction 
3D printing (3DP) was hailed by journalists as a new industrial revolution at least 5 years ago [1]. 

Listing the numerous benefits of 3D printing has become a staple of many academic papers since 

then. As the advantages became more apparent, the interest from industry and academia has also 

increased significantly. However, if the step change in manufacturing predicted by many 

commentators is to happen, a large pool of young engineers with a sound understanding of the 

process must be available for recruitment to allow industry to harness 3DP benefits. Unfortunately, 

current undergraduate degree courses often contain limited exposure to 3DP. Traditionally delivered 

lecture courses can provide theoretical knowledge, but the detailed practical understanding 

required by the next generation of manufacturing engineers requires more hands-on experience.  

In order to address this gap in the undergraduate training provided by the University of Sheffield, a 

final year project was developed where students had the opportunity to experience first-hand some 

of the issues arising when manufacturing with 3DP. A small scale jet engine was chosen to be 

manufactured for a number of reasons, the obvious relevance to aerospace engineering students 

being one. Furthermore, the level of complexity was high enough to provide a significant challenge, 

while not becoming unmanageable. It also provides a relatively easy way to measure the success of 

the project for the students: did the engine run? Importantly, a jet engine can be regarded an 

“exciting” application. When testing it, there is an abundance of visual and acoustic signals that it is 

indeed running and generating useful power!  

In this paper, we will describe the method with which this project aims to introduce 3DP technology 

to the university curriculum, outlining the learning objectives of the project and highlighting the 

difficulties the course leaders are likely to face during such an endeavour. We hope to show how a 
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