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change in the main body acceleration. The step change in accel-
eration excites the sloshing mass motion which, when coupled
with the main body decreased inertia ratio, produces an un-
stable oscillation.

Figure 3 shows telemetered flight data from a previous mis-
sion. The pitch and yaw rate gyro data show approximately
equal amplitude with 90-dég phase shift, indicating a coning
response.. Comparison of Figs. 2 and 3 shows that the growth
of the coning motion is substantially different, indicating that
sloshing mass motion is not the mechanism causmg the
anomaly.

Conclusions and Recommendations

This study has shown that powered flight of a spacecraft
carrying fluid stores within the main rigid body can be a source
of dynamlc instability.

The major conclusions and recommendations drawn from
this study are:

1) Explicit dynamic response equations for this complex
system were derived using both Kane’s method and Lagrange’s
equation, with the fluid modeled as an equivalent ‘spherical
pendulum.

2) Sloshing fluid stores are not the source of dynamic insta-
bility seen in the launchings of STAR 48 rocket-motor-
equipped spacecraft that carried the fluid stores.
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