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The mechanism of PIGA’s pseudo-second-order term
generated by spindle dynamic imbalance of centrifuge

LIU Yikang', ZHANG Chunjing®, HE Dong®, YU Zhiwei' , REN Shunqing'

(1. Space Control and Inertial Technology Research Center.Harbin Institute of Technology. Harbin 150080, Chinaj;
2. Beijing Institute of Aerospace Control Devices. Beijing 100854, China)

Abstract: In order to improve the calibration accuracy of the pendulous integrating gyroscopic ac-
celerometer on the precision centrifuge, the mechanism of the effect of the first harmonic motion
induced by the dynamic imbalance during the rotation of the single-axis precision centrifuge spindle
on the calibration accuracy of the accelerometer is studied. First, the principle of the first
harmonic error within the spindle rotation is analyzed. Then, based on this analysis, coordinate
systems are developed to propagate the errors, thus deriving the input-output model for the accel-
erometer including the first harmonic errors. Analysis of this model reveals the mechanism by
which the first harmonic errors introduce the pseudo-second-order term into the accelerometer. Fi-
nally, the first harmonic motion of the centrifuge spindle is monitored using a high precision mi-
crometer to compensate for the pseudo-second-order term and reduce its effect on the second-order
coefficient from 10 ° rad/(s * g”) to 10 ® rad/(s * g?).
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Fig. 1 Schematic of PIGA calibrated in single axis precision centrifuge
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Fig. 2 Schematic of errors induced by dynamic imbalance
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Fig. 3 Schematic diagram of the relationship between dynamic

imbalance radius error and measurement results of micrometer
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