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The feed drive and its computer control system is an important component of CNC machines whose performance plays a 
key role in precision of the machining system. The feedrive system typically consists of a servomotor, coupling, lead screw 

and nut, support system (i.e., bearings and linear slides), electrical drive (for position measurement); and a computer based 
controller for position control. While each of these components affects performance, contribution of the servo controller has a 
major impact on the accuracy of the entire system. This paper introduces a new approach based on fuzzy set theory to design of 
the servo controller for accurate positioning of the axis motion. The advantage of this approach is that no prior knowledge of the 
system model involved, in this case the dynamics of the drive system, is required. In essence, this technique mimics the decision 
making process of human being in dealing with a physical dynamic system. In this study, a fuzzy controller is designed for real 
time control of CNC feed drive systems. In this regard, the structure of a fuzzy controller is determined and the fuzzy rules are 
defined that are further used to design and develop the controller. To study the controller performance, a linear model of the 
systems is developed in the state-space format which takes into account the electrical characteristics of the servo system, stiffness, 
inertia, and damping properties of individual components of the feed drive system. This model is further used in analysis of the 
system performance through simulation studies and the results are presented.
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