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3-Axis Simultaneously Controlled PC-NC Milling System
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ABSTRACT

Increasing demands on precision machining have necessitated the tool to move not only position error as small as
possible, but also with smoothly varying feedrates. Because of the lack of accurate and efficient algorithms for
generation of 3-dimensional lines and circles, a full accomplishment for available machine tool resolution is generally
unavailable. In this paper, a reference-pulse type 3-axis PC-NC milling system is developed for the precision machining
of complex shapes in 3-dimensional space. Three AC servomotors are used as the actuator instead of the hand wheel to
operate a 3-axis milling machine under the same mechanical structure. A PC is used to handle the control signal
calculation for various types of motion command. To achieve the synchronous 3-axis motion, a real-time reference-pulse
3-dimensional linear and circular interpolator based on the intersection criteria is developed in software. The
performance test via computer simulation and actual machining have shown that the PC-NC milling system is useful for
the machining of arbitrary lines and circles in 3-dimensional space.
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