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Development of 4-axis CNC Controller for Removing Trajectory Error

C.H. Lee (Uiduk Univ., Electronic Eng.)

ABSTRACT

An economical 4-axis CNC controller employing step motors is designed and implemented in this paper. By
using the inherent ability of holding position of the motor, the CNC controller uses open-loop control for
removing trajectory error and for a simple hardware. Each drive of axis has an 8-bit microprocessor 89C52 and a
PC controls the axes and pendant by means of RS232C serial communication. Backlash is also compensated at
the axis controller. While compensating the backlash, the feed rate becomes zero in order to minimize trajectory
error. The trajectories of 16ms interval are computed on PC and are sent to motor drives. In the drives, the
trajectories are linearly interpolated for 2ms interval. The developed CNC does not require add-on specific
motion card on PC. From the experimental results, the validity of the CNC controller based on step motor is

proved.
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Fig. 1 Step motor characteristics
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Fig. 2 Step motor drive
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Fig. 3 Configuration of the CNC system
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Fig. 5 Contour motion and sampling points
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Fig. 6 Backlash compensation
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Fig. 7 Configuration of software
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b) motor coupling

d) pendant

f) parts engraved by developed CNC
Fig. 8 Photos of retro-fitted CNC and parts
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