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Abstract: This article will discuss the results found after making a structural analysis of a proposed prosthetic leg designed 
for a future 3D printing. Although the concept of 3D printing dates back to the 1980s, with the emergence of rapid 
prototyping as a form to lower costs, personal 3D printers were introduced to the public market around 2012. The massive 
success 3D printers have achieved has only helped the industry by lowering the costs of production and acquisition. 
Nowadays, 3D printing is becoming such a common technology that schools all over the globe are acquiring these printers 
for their students to make them realize of the potential those printers have. The aim of this article is to propose a simple 
design of a prosthetic leg that can be easily available for its readers, in order to provide them a much cheaper solution 
compared to the prostheses that are commonly made. 
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1. Introduction

The aim of this project is to elaborate and test a trans-tibial prosthesis to see if it is structurally sound in order to 
provide a non-expensive solution to a common handicap in modern life. This objective will be achieved by using specialized 
software for its design and further analysis. 

Prostheses have existed for a long time. Since it has been possible to interact with something capable of exerting 
enough force to either remove the limb completely or damage it enough to warrant its removal, people have suffered from 
limb losses of arms and legs. The century which will be reviewed is the past century onwards, where the multiple armed 
conflicts caused that many patients missed their limbs, making that the research to find a way to give people back something 
to replace their loss increased exponentially. These early prostheses basically consisted of wrapping the stump with plaster-
of*Paris bandages to obtain a negative mold. A positive model was made by filling the negative mold with a mixture of 
plaster-of*Paris and water, and allowing it to harden. After the model was modificated and given its proper characteristics, a 
plastic socket was made. The socket was made transparent so the doctor could visualize if any modifications were needed. 
After making several tests using the socket on an adjustable leg, they finished it by covering it in plastic-covered wood or all 
in plastic. 

The reason why prosthesis like this were costly can be related to the process described above. The effort required to 
create a prosthesis is significant and since every single prosthesis needs to be tailored to suit only one individual at a time its 
speed of manufacturing cannot be accelerated. Even high-end prosthesis could not give a complete sense of regaining a limb 
back because it was not fully mobile at all. With the transistor development which took place in the next years after WW2 the 
prosthesis computer changed a lot by offering a possibility of electrical movement to the prosthesis. It also helped to develop 
an extremely powerful tool that enabled people to make an exponentially advancement in this area, in less than a century by 
flying planes and dropping bombs to reach the moon.  

The early years of rapid prototyping processes, which are 3D printers in essence, can be traced back to the late 
1980s. These processes were “rapid” compared to the previous manufacturing techniques (molds). They were very expensive 
at that time and only big manufacturers could afford them. Even then, their use was limited to specific components. The 
available 3D modelers were difficult to use in their early years as well. 

1.1 Additive Manufacturing History 

It is important to understand that additive manufacturing was developed along with multiple technologies at the 
same time to contribute to the development. For example, if 3D graphics and Computer-Aided Design software had not been 
researched, additive manufacturing would have had a much slower development. 

Like many other technologies, additive manufacturing was the result of the invention of the computer. Inventions 
like the thermionic valve, transistor, and microchip made it possible for computers to become faster, smaller, and cheaper 
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