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Research on Machineability in NURBS Interpolator Considering
Constant Material Removal Rate

Tae Jo Ko" and Hee Sul Kim'

ABSTRACT

Increasing demands on precision machining of 3D free-form surface have necessitated the tool to move
smoothly with varying feedrate. To this regard, parametric interpolators such as NURBS (Non-Uniform Rational
B-Spline) interpolator have been introduced in CNC machining system. Such interpolators reduce the data burden
in NC code, increase data transfer rate into NC controller, and finally give smooth motion while machining. In
this research, a new concept to control cutting load in NURBS interpolator was tried based on the curvature of
curve. This is to protect cutting tool, and to have good machinability. For proof of the system, cutting force and
surface topography were evaluated. From the experimental results, the interpolator is good enough for machining
a free-form surface.
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Table 1 G-code for milling example of B-shape curve

Num. Knot ) ) )

of | G-code vector X-axis | Y-axis | Z-axis | Feedrate
oper.

NOO | G06.3 KO0.0 X5.0 | Y2.0 | Z2.0 | F10000
NO1 K0.0 X2.0 [ Z2.0 | Z2.0

NO2 KO0.0 X20 | Z26.0 | Z2.0

NO3 K0.0 X2.0 [Z210.0]| Z1.0

NO4 K1.0 X20 [Z120] Z1.0

NO05 K2.0 X2.0 [Z14.0| Z3.0

NO06 K3.4 X2.0 (Z17.0| Z3.0

NO7 K4.6 X4.0 (Z217.0| Z3.0

NO8§ K5.0 X6.0 [ Z14.0) Z3.0

N09 K6.3 X3.0 (Z12.0| Z1.0

NI10 K7.0 X3.0 [Z10.0]| Z1.0

NI1 K8.0 | X11.0| Z6.0 | Z2.0
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