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Real-time Line Interpolation of a 2 -3D Circular Arc
based on the Acceleration and Deceleration of a Servo Motor
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ABSTRACT

In CNC machining, a 3D(3-dimension) linear
segment and a 2D(2-dimension) circular arc are general
forms given by CAD/CAM system. Generally, the 2D
circular arc machining is processed using dividing into
some linear segments. A 3D circular arc also don’t exist
in the standard form of NC data.

This paper present a algorithm and method for real-
time machining of a circular arc(not only the 2D one, but
also the 3D one). The 3D circular arc machining is based
on the 2D circular arc machining. It only needs making a
new coordinate system, converting given 3D points(a
start point, a end point, and a center point of a 3D
circular arc) into points of the new coordinate system,
and processing a inverse transformation about a
interpolated point.

The proposed algorithm was implemented and
simulated on PC system. It was confirmed to give a good
result.

Key Words : Circular Arc Machining( & 7}3), Real-

time Line Interpolation(dA]7} AX  HZh,
Acceleration and  Deceleration(7}7+%), CNC
controller(CNC AE E2]).
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Fig. 2 Example of NC code for a 3D circular arc
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Fig. 3 Generating a new 2D coordinate system for a 3D
circular arc: (a) in case of CCW  (b) in case of CW
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Fig. 5 Acceleration/deceleration profile of a 2D circular
arc
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Fig. 6 Trajectory of the real-time line interpolation of a
2D circular arc
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Fig. 7 Acceleration/deceleration profile of a 3D circular
arc

W gsalM 2382

Fig. 8 Trajectory of the real-time line interpoiation of a
2D circular arc in the UV coordinate system
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Fig. 9 Trajectory of the real-time line interpolation of a
3D circular arc: (a) XY plane (b) YZ plane (c) ZX plane
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