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Simultaneous 3D Machining with Real-Time NURBS Interpolation

Won-Pyo Hong*, Min-Yang Yang* and Eung-Ki Lee**

ABSTRACT

Increasing demands on precision machining using CNC machines have necessitated that the tool to move with a
position error as small as possible in 3-dimensional (3D) space. This paper presents the simultaneous 3D machining with
a retrofitted PC-NC milling machine. To achieve the simultaneous 3-axis motions, a new precision interpolation
algorithm for 3D Non-Uniform Rational B-Spline (NURBS) curve is used. With this accurate and efficient algorithm for
the generation of complex 3D shapes, a real-time NURBS interpolator was developed using a PC and the simultaneous
3D machining is accomplished.
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Table 2 Hardware specifications of the PC-NC system

Items
Machine Tool

Reconfigured specifications
Wells-Index 847
Not changed

Spindle motor

Axis motor AC servo motor

Screw Ball screw
Control axis 3
. X & Y: 5000
Steps/revolution
Z: 4240
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Table 3 Maximum feed rate of the PC-NC system

NURBS
Iteration speed (steps/msec) 159
Iteration time (usec/step) 6.28
Feed rate (m/min) 9.55
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Fig. 4 Machined surface of the simultaneous 3D
machining
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