
        PENNSTATE      
       Department of Engineering Science and Mechanics              Spring 2013 

 

 

 
Self-Locomotion Using Magneto-Active Elastomers 

Jesse Dellasandro, Rachele DeSantis, Daniel Galante, Jachin Spotts, Carrie Tedesco 

 
Overview 
This project was part of a NSF funded research effort titled “Origami Engineering.” 
It was sponsored by Dr. Paris von Lockette of Rowan University. Dr. von 
Lockette’s research focuses on the movement of magneto-active elastomers 
(MAEs), which are magnetized polymers. The given task was to make the MAEs 
move some arbitrary distance within an alternating magnetic field. 
 

Objectives 
 Achieve Self-locomotion using MAEs within an alternating magnetic field 

 Create a magnet capable of facilitating the locomotion 

 Characterize the magnetic field and the MAE with emphasis on frequency and velocity 
 

Approach 
 Researched possible devices that can create alternating magnetic fields. 

 Brainstormed various configurations of the MAEs. 

 Constructed a 4.6Ω solenoid electromagnet made with a 2000µ ferrite core wrapped with 2000ft 
enamelled copper wire. 

 Designed and constructed a small AC power supply capable of supplying a 1A-2.5A square wave at 
a variable frequency of 0.5Hz-10Hz 

 Built housing unit for electromagnet and power supply out of acrylic Plexiglas 

 Created MAE configurations that respond to the induced torque of the magnetic field 

 Recorded and analysed data to characterize the magnetic field and movement of the MAEs 

 Documented the results of the characterization 
 

Outcomes 
 The magnetic field strength outside of a solenoid decreases linearly with radial distance. 

 The circular MAE design can have high velocities at low frequencies where the ovular MAE’s 
velocity has much greater frequency dependence.  

 We achieved movement with small magnetic field strengths but bending for origami purposes would 
require a larger field strength  

 In order to increase movement stronger fields are required 

 A stronger magnet or power supply would be required to produce 
the necessary fields. 
 

  


