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Analysis of the Anisoelastic Errors of a Floated Single Degree
of Freedom Integrating Gyro

By Masao OTSUKI, Hirokimi SHINGU, Jyoji TABATA, Takao SUZUKI
and Shigeharu ENKYO

A floated single-degree-of-freedom integrating gyro is used to sense angular rates of
vehicle motion, but senses the errors called ‘‘drift rates”” by applying the acceleration whose
direction is perpendicular to its output axis. The drift rate, which is proportional to the square
of acceleration magnitude, is caused by a difference in compliance of the gimbal between the
input axis and the output axis, and is called ‘‘aniscelastic error’.

In this paper, the anisoelastic error was analyzed theoretically and experimentally through
derivation of the theoretical formula, tumbling test, vibration experiment and simulation. When
vibrational accelerations were applied to the gyro, the anisoelastic error grew remarkably over
a certain frequency range because of a difference in natural resonant frequency depending on the
anisoelasticity, and was the same as that caused by steady acceleration at the frequency without
the influence of natural resonance. The experimental results of the anisoelastic error were closely
proportional to the square of acceleration magnitude and their frequency characteristics showed

a tendency similar to the simulations.
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