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MACS Magnet Control System 

 
Overview 
Currently, the magnet used by the Magneto-Active Composites (MACS) Lab are 
controlled manually, inviting human error and inconveniencing the team. 
Accordingly, Penn State MNE4 has been asked to design a control system that is 
instantiated in LabVIEW. The system utilizes a thermocouple and gaussmeter to 
ensure that the magnet does not overheat and that it produces the desired field  
pattern.  
 
Objectives 
Use LabVIEW to instantiate a control system that simultaneously ensures that the magnet used in the 
MACS Lab does not overheat, while also causing it to generate a magnetic field with user defined 
characteristics. 
 
Approach 
● Customer needs were gathered during a face-to-face meeting. 
● The requirements were recorded in a shared drive to enable future reference. 
● The group separated into two teams. One team focused on field regulation while the other handled 

magnetic temperature control. 
● The teams started by generating code flow diagrams. 
● Gantt charts were also used to ensure that the groups remained on track. 
● Biweekly progress reports were sent to the sponsor to enable constant feedback. 
● Upon completion of the teams’ tasks, the group reconvened to work towards integrating the two 

components.  
● After integration, a function generator was used to act as a voltage input during testing of the field 

regulation functionality.  
● Temperature control was tested by reading temperature above the shutdown threshold to ensure 

that the shutdown procedure was triggered as expected. 
● Validation was performed by remaining in contact with the project sponsor and reaffirming customer 

needs. 
 

Outcomes 
The project enables an approach to 
controlling the magnet in the MACS Lab 
that is both more precise and less tedious 
than before. By removing human error 
from the magnet control process, our 
project will enable the lab to collect more 
consistent data during their experiments. 


