
 

Lockheed Martin – Control Actuation System 

Overview 

Lockheed Martin is designing a new guided 

projectile that will use four 2-inch by 2-inch 

control surfaces to pitch the projectile and provide 

the acceleration required to successfully guide the projectile to the desire impact location. As part of 

this project, the Control Actuation System Team shall evaluate low-cost methods for deflecting the control fins to 

commanded angles between -10 and 10 degrees. The end goal of this project is to develop a low-cost Control Actuation 

System (CAS) for this new weapon. 

 

Objectives 
 
Design a low-cost CAS that meets the following key requirements: the system must fit in a 3.5” diameter tube, and 

the system must be able to operate in conditions of -40 to 130 degrees Fahrenheit. 

Approach 

The CAS Team, which consisted of students from both Penn State and the Belgium Campus of Pretoria, South 

Africa, used the following design process throughout the duration of this project: 

 Performed background research on currently existing control actuation systems, as well as the primary 

means of actuation such as linear actuators and servo motors. 

 The CAS Team visited the sponsor’s facilities and met in person with the sponsor to better understand the 

project and desired outcomes, while also viewing the sponsor’s current design. 

 Generated two concepts with one based on an electromechanical linear actuator, and the other based on a 

servo motor. Both concepts were modelled using Solidworks, and the best concept, the servo motor, was 

chosen using a Pugh Decision Matrix. 

 A preliminary prototype was designed using Solidworks. 3D printing was the main source of gathering the 

necessary materials to fabricate the prototype. Based on this prototype, several design iterations were made 

until the ideal prototype design was created. 

 In parallel with the mechanical design of the prototype, a software interface was created to control the CAS 

using an Arduino and coded input. 

 The final prototype combined the mechanical design and the software interface to create a physical, 

controllable prototype that met the specifications set in place. 

Outcomes 

The CAS Team’s servo-based control actuation system provided 

Lockheed Martin with: 

 A low-cost, yet effective method that meets the specifications 

put in place. 

 Individually controlled fins allowing for greater functionality 

of the product, a significant benefit compared to the more 

common linear actuator control systems, as well as a unique 

approach to CAS. 
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