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Inertial Force Field Due to Nutational Motion of a Spinning Axi-symmetric
Satellite and Its Application to Nutation Dampers

by Chikara MURAKAMI and Yoshiaki OHKAMI

The motion of a nutation damper on spin-stabilized axi-symmetric spacecraft is analysed
in general form. Up-to-now, many papers on this problem have been presented, but to
the best knowledge of the authors, they have been restricted by predetermining the mounting
position and the direction of motion of the damper.

In this paper, the inertial force field generated by the nutational motion of a satellite
is investigated, and thereby the force with nutation frequency is evaluated along an arbit-
rary direction of motion at an arbitrary position of the satellite. The pattern of the inertial
force field is given. This pattern is very useful not only for determining damper mounting
but also for nutation sensor mounting. Of course, this pattern also indicates the oscillating
stress field of a nutating body.

Furthermore, combining the above results and the energy sink approximation method,
nutation damping rate is easily evaluated in terms of moments of inertia, spinning rate
and initial nutation angle for arbitrary mounting of the damper. Several examples are il-
lustrated, and compare favorably with numerical simulation results on a digital computer.
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