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Abstract: Centrifugal barrel finishing processes, as a class of typical mass finishing methods, 

have been used to deburr and finish metallic components across a wide range of industries. 

For achieving excellent finishing effects and high efficiency, the determination of the process 

parameters, especially the transmission ratio, is necessary. Almost all the process parameters 

remain largely empirical owing to the motion uncertainty of the abrasive particles in the drum. 

The velocity and acceleration of arbitrary point in or on the drum were analyzed at different 

transmission ratios. Then, the kinematics mechanism and the distribution characteristics of 

the abrasive particles in the drum were analyzed to find the relationship between the 

transmission ratio and the motion status of the abrasive particles. By means of discrete 

element numerical simulation, the critical value of the transmission ratio was finally 

determined. The transmission ratio has a profound influence on abrasive particles’ behavior 

for seeking the ideal motion status of the abrasive particles that can ensure the normal 

running of finishing processes. 
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