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Nuttanont Neti 2019 : A Study of Mathematical Model and Controller of Burnishing
Force Control System by MATLAB Software. Master of Engineering (Industrial
Production Technology), Major Field: Industrial Production Technology, Faculty of

Engineering. Independent Study Advisor: Assistant professor Chana Raksiri, Ph.D.

The objective of this independent study is to construct a mathematical model that represents
dynamic system of the reaction force and the movement of a metal burnishing equipment, and create a
controller that is appropriate for the system. Burnishing is a metal surface treatment process that
requires a constant pressing force to obtain a consistent result of high quality surface, which can be
achieved by implementing a dynamic controller. This study has collected data that represents
characteristics of the systems and used them to create and evaluate a mathematical model via
MATLAB software, using system identification method. The model was then used in a PID
controller designing and simulating process by using Simulink software. The result of the study
found that the most suitable modeling method is to use transfer function with 3 poles and 2 zeroes.
The accuracy of the created model when compared to actual data ranges between 70% to 85%. The
resulting PID controller can control the pressing force signal in a simulating environment to have
only 4.5% overshoot, 1.13% undershoot, 0.5 seconds of settling time (2%), and 0 steady-state error.

The controller is also able to handle varieties of simulated disturbances.
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