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Influence of Earth’s Rotation and Celestial Forces on Precision Centrifuge
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ABSTRACT: Objective To satisfy acceleration’ s precision of 10 precision centrifuge. Methods Considering
misalignment angles between accelerometer and centrifuge, between centrifuge and earth, Coriolis acceleration generated
by earth’ s rotation acting on the input axis of accelerometer was deduced employing homogeneous coordinate transform
matrix. The mathematical expression of acceleration generated by the Moon and the Sun on precision centrifuge was also
built. The order of magnitude and impact of Coriolis acceleration, the Moon and the Sun’ s force were calculated and
analyzed. Results Coriolis acceleration’s order of magnitude was 10 m/s”. The order of magnitude of the Moon and the Sun
’s force was 10 m/s’. Conclusion As to our developed precision centrifuge, the influence of Coriolis acceleration must be
considered and compensated while the influence of Moon and Sun’s force can be neglected.
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Fig.1 Misalignment angles
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Fig.2 Rotational angular velocity of the earth decomposing on

precise centrifuge
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Fig.3 Coriolis acceleration curve with misalignment angle
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Fig.4 Moon force on precision centrifuge
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