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•Define parameters to 
be varied
•Define loads and 
constraints

•Produce many part 
generations by 
varying the 
parameters

•Analyse the 
mechanical 
performance for all 
generations

•Calculate part volume 
for 3D printing
•Generate support 
material

•Calculate statistics 
for all generations
•Choose the best 
generation

Additive Manufacturing
and 3D printing are 
becoming increasingly 
popular, both in industry 
and for hobbyists. But the 
tools and methods used for 
designing accordingly 
haven’t kept pace.

Generative Design is a 
growing design technique 
that uses algorithms to 
automatically produce 
many designs.

Generative Design shows 
potential as an assistive 
tool in Design for Additive 
Manufacturing (DfAM). 
The goal of this project is to 
develop a CAD plug-in or 
tool that assists users with 
optimising their designs for 
this purpose.

A CAD plugin for FreeCAD
• Iterative and modular design
• Designed to be assistive and 

supportive for designers
• Open-source and customisable
• User-friendly interface

The Results
A number of design 
case studies were 
devised to test how 
practical and 
effective the solution 
was. These were the 
most prominent 
case studes

Generate Analyse Refine Results

Initiate

Case Study 1: Bicycle 
seat

Task
Parameterise and generate new 
designs for a bicycle seat shell to 
try and find different designs

Objective
• Explore the creative design 

space

Results
• Good variety of designs 

produced successfully
• Successful demonstration of 

the plugin’s ease of use

Results

Case Study 2: 
Bicycle pedal

Task
Design an optimise a bicycle 
peal made from a frame of 
struts for 3D printing

Objectives
• Minimise part volume
• Minimise support structures

Results: 
• 34% decrease in volume
• Successful demonstration 

that the plugin aids the 
designer’s creative 
process

Case Study 3: GE Jet 
Bracket

Task
Take an existing optimised 
design for a part and improve 
on it by combining other ideas

Objectives
• Minimise part volume
• Maximise mean stress

Results: 
• Modest 4.3% decrease in 

part volume
• Significant increase in 

mean stress
• Low support volume ratio 

of 0.1

Leveraging Generative 
Design in Design for 
Additive Manufacturing
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Conclusion
These results show that the 
foundation for a Generative 
Design for Additive 
Manufacturing (G-DfAM) 
software module has been 
successfully built. 

This is a good step towards 
democratisation of 
Generative Design and more 
broadly Artificial Intelligence 
in design.


