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Error Analysis of Spindle Rotation System of Precision Centrifuge by
Singular Spectrum Analysis
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ABSTRACT: Objective To provide a method for error analysis of spindle rotation system of precision centrifuge.
Methods Based on singular spectrum analysis (SSA), the tendency of system error was extracted. Four high—precision
sensors were used to measure the relative position changes of the spindle. Signal reconstruction was decomposed by
differential-SSA and the data tendency were obtained, i.e., the spindle rotation system error. Results The tendency by
reconstruction was consistent with the measured results at each speed. Conclusion This method could be used to
compensate the spindle rotation system error of precision centrifuge.
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Fig.1 Spindle structure
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Fig.2 Rotation errors of the spindle under different rotation speeds
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Fig.3 Difference singular spectrum
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Table 1 The mean and the standard deviation of the data

230 M e 2 M3 M4
(remin™) ES[(E] P2 HfE P2 ¥fH P2 ES[(E] P2
60 315.81 1.24 321.94 1.93 342.09 1.29 374.73 1.90
90 315.81 1.24 321.97 1.86 342.11 1.27 374.78 1.78
120 315.82 1.20 321.98 1.85 342.11 1.27 374.80 1.79
150 315.87 1.20 321.98 1.86 342.10 1.20 374.84 1.78
180 315.84 1.21 322.01 1.86 342.15 1.28 374.83 1.81
210 315.87 1.20 322.01 1.86 342.16 1.26 374.93 1.80
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