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Abstract

In order to calibrate the drift coefficients of gyro precisely, in the paper, the coordinate systems on
precision centrifuge with counter-rotating platform were established, and the positional
relationships were analyzed in consideration of centrifuge errors. The accurate angular velocity
along each axis of gyro was derived by using homogeneous transformation method and the
nominal value of input specific force was given, and each harmonic amplitude expression
containing drift coefficients of gyro was derived combining the static error model of gyro. The
output at each sampling time of gyro was acquired by providing two centripetal accelerations on
centrifuge, and each harmonic amplitude’s value was calculated by using harmonic analysis, thus
each drift coefficient could be identified by least squire evaluation. The simulation results show
that the method using the counter-rotating platform can avoid the centrifuge errors’ influences
and the errors mainly impact on the DI, DS and D,s significantly which should be precisely
calibrated in consideration of centrifuge errors; and the errors have no impacts on other
coefficients. In real calibration, the perpendicularity between rotating axis of counter-rotating
platform and the disk surface, the wobbles of rotating axis of counter-rotating platform and the
difference between the angular rate of counter-rotating platform and the main axis should be
measured precisely in order to meet the requirement.
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Figure 1. Schematic figure of disk centrifuge with counter-rotating
platform
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Figure 2. Coordinate systems of precision
centrifuge
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Table 1. Corresponding coordinate systems about errors of centrifuge and their homogeneous transformations
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Table 2. Expression of each harmonic amplitude of gyro changed by S
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Table 3. Values of each harmonic amplitude of gyro outputs at two different rotating rates of the main axis
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