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System Synthesis for On-the-Machine
Measuring and Inspection of Freeform Surfaces

Woo-Sun Nam®, Sung-Chong Chung**

ABSTRACT

Measurement and inspection of freeform surfaces are required in reverse design processes. In the case of
surface measurement using a touch probe, probe radius compensation affects measuring accuracy. But cur-
rent industrial practice depends upon an operator’s experience to compensate for probe radius. In this
paper, an on-the-machine measuring and inspection system for freeform surfaces is studied. Probe radius
compensation methodology is investigated by modeling of B-spline surfaces based on digitized data. The
accuracy and reliability of the developed system is verified through various kinds of numerical simulations
and on-the-machine experiments.
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Fig. 1 Pitch error compensation
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Fig. 2 Probing error identification
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Fig. 3 Probing error at the contact angle (¢ , g)
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Fig. 6 On-the-machine measurement
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Fig. 7 A surface for simulation | : Tangential angle test
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tact point

,A' . . ~eenes ‘B' Icl
Inspection region

Fig. 10 Simulation [ result: E_, vs. inspection region
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