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A Design and Simulation of Electro-Mechanical Fin Actuator Control System for a Short

Range Surface-to-Surface Missile
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Abstract

This paper investigates a fin actuator control system for a short-range surface-to-surface missile using electromechanical
actuation system. The assembled actuator consists of a DC motor with integrated planetary gearhead to drive the screw shaft. The
output shaft of an assembled actuator is connected to a linear slide via a lever mechanism to drive its fin. A potentiometer is
mounted at the rear side of its fin in order to report fin positions back to the controller. This controller is an on-board computer to
control attitude and direction of a missile. This simulation demonstrates a control system with conventional PID position controller
using mathematical model of electromechanical fin actuator control system. It uses the Kirchhoff's law to compute a DC motor
model and uses the Newton’s law to calculate a model of fin actuator mechanism. As a result, the simulated model shows transient
response having shorter rise time and faster settling time without overshoot. The designed model of electromechanical fin actuator
control system achieves response with steady state.
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