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Adaptive-orientation measurement and micro-machining accuracy
of micro-ground pyramid-structured smooth surface
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Abstract; When a White Light Interferometry (WLID) is used to measure the micro-structured surface
topography, the measured points on smooth micro-structured surfaces and edges are easy to lose.
Therefore, an adaptive-orientation WLI was proposed. The method measured each steep surface along
its near normal-orientation for the evaluation of its surface shape, feature profile and micro-machining
accuracy. First, a #3000 diamond wheel V-tip was employed to fabricate a micro-pyramid-structure
Si surface with a depth of 50 ym and a width of 56 ym. Then, four adaptive-orientation measured
point clouds were used to splice and reconstruct whole micro-ground surface. Finally, the micro-
ground form error, feature profile error and the feature point error were investigated. Experiments
show that the adaptive-orientation measurement can reconstruct integrated micro-pyramid-structured

surface and the form error is 5. 3 pm, which means that the micro-grinding may assure the machining
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accuracy of micro-pyramid-structured Si surface. In contrast, the evaluation for the feature profiles
and feature points of a micro-pyramid-structure indicates that the feature profile error reaches 7. 7 pm,
and the feature point error is about 15 ym, which is about 3 times of its form error. It suggests that
these errors come from the passivations of diamond wheel V-tip and micro grains.

Key words: White Light Interferometry (WLI) ; adaptive-orientation measurement; micro-structured

surface; micro-machining accuracy
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Fig.1 Micro-ground structured surface
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Fig. 2 Measurement methods
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Fig.3 Extraction of valid point clouds
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Fig. 4 Interferences of micro-groove bottom
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Fig. 7 Measured micro-pyramid-structured surface
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