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PSU Origami 

 
Overview 
 
The goal of this project was to fabricate basic origami 
structures using active material composites. The composites 
consist of a silicone elastomer base material with small 
permanent magnets attached in varying locations. Introducing 
these structures into a magnetic field creates a bending force 
that transforms the structure’s shape.  
 

Objectives 
 
Three separate origami structures were produced: mountain-valley, water bomb, and Miura fold. Each 
of these folds were designed, constructed, and tested. The purpose of this testing was to quantify the 
bending angles produced using permanent magnets. This data will be used to later create the same 
origami structures using the MAE material.  
 

Approach 
 
The approach used for each of the three origami structures was an iterative process. This process 
consisted of three stages: prototype construction, prototype testing, and evaluation. This process was 
repeated until the team was able to hone in on designs that produced visually appealing and 
functioning origami structures. By using this process the team was able to quickly and efficiently 
discover what worked and what did not work, within a design. The lesions learned were applied to both 
the origami structure undergoing the process, and also to the structures that were produced later in the 
project. 
 

Outcomes 
 
This project has succeeded in proving that the previously 
created origami structures can be constructed using 
permanent magnets instead of MAE materials. This team 
was successful in creating the mountain-valley and water 
bomb folds into visually appealing origami. The Miura fold 
was only successfully completed on a fractional scale, 
Figure 1. In order to construct a full size Miura fold a lager 
electromagnet needs to be used. The research completed 
by this team should allow subsequent PSU Origami groups 
to continue to test and improve on these designs until the 
Magneto-Active Elastomers can be procured. 

Figure 1: Testing results of the fractional Miura fold 
design 


