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Development of high precision free-form shape measurement system traceable to
Avogadro®s constant
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In this study, we worked on the innovative improvement of the accuracy of a
contact-type shape measuring device called a micro CMM, using ultra-high-precision measurement of
the reference sphere diameter based on density measurement, probe sphere calibration technology
using the random ball method, and a spatial coordinate correction method using a high-precision
geometric gauge. First, the volume of a silicon single-crystal sphere (reference sphere) with a
diameter of approximately 30 mm was determined by combining with ultra-high-precision mass
measurement, and the average diameter value was successfully calculated with high precision for
multiple silicon reference spheres.

The spatial coordinates of the micro CMM were also determined. We designed and fabricated reference
standards, which are necessary for the spatial coordinate correction of micro CMMs, and established
spatial coordinate correction technology.
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