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Abstract

The assessment of machined surface is difficult because the freeform surface must be evaluated by
surface fairness as well as dimensional accuracy. In this study, the machined freeform surface is
modeled by interpolating the data measured on the machine tool into the mathematical continuous
surface, and then the surface model is improved with the parameterization to minimize surface faimness.
The accuracy reliability of the measured data is confirmed through compensation of volumetric errors
of the machine tool and of probing errors. Non-uniform B-spline surface interpolation method is
adopted to guarantee the continuity of surface model. Surface fairness is evaluated with the
consideration of normal curvature on the interpolated surface. The validity and usefulness of the
proposed method is examined through computer simulation and experiment on the machine tool.
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Fig. 4 Compensation results of volumetric error
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Table 1 Experimental conditions

CAD/CAM system I-DEAS

NC Machine tool HWACHEON VMC-430

Ball end milt ¢ 10 mm
Cusp height 5 4m
Step length I ~ 10 mm

Touch trigger probe RENISHAW - LP2
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Fig. 9 Designed surface by using I-DEAS

Fig. 10 Inspection model and machining error map
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