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Rotation axis measurement method for precision centrifuge
based on parameter estimation

Chen Shuang, Lu Weijun, Zhang Qiang, Qin Min

( Metrology and Testing Center, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract; As an important step to calibrate the static working radius of a 107 scale precision centrifuge, the accuracy of the rotation axis
determination will directly affect the measurement uncertainty of the output acceleration. According to the definition, the rotation axis used
as a virtual datum cannot be directly obtained with measurement. Aiming at the above problems, a measurement method for the rotation axis
of precision centrifuge based on parameter estimation is proposed using Gaussian filtering, eccentricity and tilt parameter estimation, and
automatic adjustment. The method can make the geometric center line of standard cylinder rod coincide with the rotation axis, and achieves
the purpose of datum conversion. Roundness meter and emulation experiments were used to verify the correctness and effectiveness of the
filtering algorithm and the parameter estimation. A rotation axis measurement unit was built using precision turntable, standard cylinder
rod, spectral confocal sensor and six axis parallel positioning motion platform. The test results demonstrate that the eccentricity between the
standard cylinder rod and the rotation axis can be adjusted to 0.2 wm, and the tilt can also be adjusted to 0. 000 2°.
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Fig. 1 The principle of rotation axis measurement
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Fig.2 The eccentricity, tilt parameter estimation models
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