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Michelson interferometer based High precision microsphere roundness

measurement system

Li Ruijun, Duan Liuhui, Zhao Wenkai
(Hefei University of Technology , Hefei, 230009, China)
Abstract:A high-precision microsphere roundness measurement system based on Michelson
interferometer was developed to achieve high-precision measurement of microspheres with
diameters ranging from a few hundred microns to a few millimeters. The system consists of a
miniature Michelson interferometer, an elastic mechanism, a rotating mechanism, an adjustment
mechanism, and upper computer software. Using the established mathematical model to separate
the spindle rotation error from the measurement results, the true radius corresponding to each
measurement point is obtained. Five sets of repeated measurements were performed on the
equatorial circumference of a commercial ruby sphere with a nominal diameter of 300 um and a

circularity of 250 nm, and the circularity was evaluated by the minimum area method. The results
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show that the average radius of the measured microspheres is 149.848 um, the circularity is 280
nm, and the standard deviation is 2 nm. The system has the characteristics of high precision, low
cost, and fast measurement, and can separate the spindle rotation error to obtain the true radius,
which can be widely used in the high precision measurement of workpieces with circular
cross-sectional features such as micro cylinders and microspheres.
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Fig1 Schematic diagram of microsphere roundness measurement system
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Fig2 Microsphere roundness measurement system physical picture
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Table 1 Average radius and roundness evaluation results

€11 42/ um 5] F/ nm
1 149.846 278
2 149.845 283
3 149.847 278
4 149.850 282
5 149.851 280
FEIMAE 149.848 280
PR 2 (nm) 3 2
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Fig.3 Microsphere cross-section profile
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