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Thin ring gauge artifact for probing error evaluation of multi-sensor
coordinate measuring machine
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Abstract: A thin ring gauge artifact is designed to evaluate the probing errors of a multi-sensor Coordinate
Measuring Machine (CMM) equipped with an imaging probe and a touch probe. This artifact is defined with a
sharp edged hole in a metal plate. It has the features of both 2D circle and 3D ring gauge, the effective height of
the hole is only 0.1 mm and the roundness is 0.5 pm. It is suitable to measure the touch probe as well as imaging
probe. As the height effect of the hole for the imaging probe is eliminated, the artifact also could be used in the
touching measurement. Moreover, the designed cone structure ensures the stability of the artifact, so the
deformation could not be happened when it is used in the touching measurement. The artifact is used in the
evaluation of the probing errors of a combinend probing system equipped with the imaging probe and the touch
probe, and the results show that the artifact has implemented the calibration of the probing errors. Finally,
according to ISO 10360-9, parameters including combined size error, form error and location error are calculated
and the method based on coordinate transform is applied to correction of location errors and optimization of

systematic parameters.
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Fig. 1 Schematic diagram of designed artifact
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Fig. 3 Experiment setup for thin ring gauge artifact
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Tab. 1 Location, size and form errors of multiple
probing system

(mm)

LDia.nXZS MPS PForm.nXZS MPS PSize.nXZS MPS

Location 1 0.001 0 0.002 2 0.000 9
Location 2 0.001 4 0.002 8 0.001 0
Location 3 0.002 6 0.003 7 0.000 9

*2 BERZEBRRNERENMUE/RT/HRRE
Tab. 2 Location, size and form errors of multiple probing
system after calibration

(mm)

Lpia.nx25 Mps Prom.nx25 Mps Psize.nx25 Mps

Location 1 0.000 4 0.002 1 0.000 9
Location 2 0.000 4 0.002 1 0.001 0
Location 3 0.000 5 0.002 1 0.000 9
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