
 

(rev1) 

MECH 898 Project Proposal for Winter 2016 

Polishing with a Gantry Robot: Optimal Trajectory Control for Sheet Steel 

SUPERVISOR 
Prof. B.W. Surgenor 
 
INTRODUCTION 
A local manufacturer uses a semi-automatic machine to polish the surface of stainless steel (SS) plate 
with a high speed rotary brush.  The machine uses a hydraulically driven X-Y table to move the plate 
under the polishing wheel following a zig-zag pattern.  An operator provides continuous supervision.  The 
company wants to investigate the feasibility of fully automating the process.  In order to do this, one must 
identify the optimum operating parameters in order to polish the SS plate in the least amount of time.  
 
SCIENTIFIC BACKGROUND 
The polishing of SS plate to a mirror finish is not a new process, but the production variables are not well 
defined and the process remains more art than science.  This will be the first systematic evaluation of the 
optimum parameters for the polishing of SS plate.  It will also be the first fully closed loop control of the 
polishing process, with metered application of polishing compound, together with on-line measurement of 
the quality of the surface finish as input to an intelligent controller that seeks to provide the target finish 
in minimal time.   
 
RESEARCH OBJECTIVES 
A pneumatic X-Y gantry robot has been modified to enable experiments on the table-top polishing of 
sheet steel (see Figure 1).  The student must first design a trajectory control system that is capable of 
moving the end effector at constant speed with a variety of trajectories.  Next, the student will conduct 
semi-automatic polishing tests, using the gantry robot, to determine the effect of trajectory, velocity and 
force on the polishing process.  Polishing wheel brush type, polishing wheel speed and polishing 
compound type, will be held constant.  A glossmeter will be used to measure quality of the finish.  
 
 

 
Figure 1.  Pneumatic gantry robot adapted for semi-automatic polishing of sheet steel. 


