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ABSTRACT

For an orbit transfer in a space exploration mission, a solid or liquid rocket booster is
included at the last stage of the launch vehicle. During the orbit transfer, thrust
misalignment can cause a severe orbit error. Three axis attitude control or spin stabilization
can be implemented to minimize the error. Spin stabilization technique has advantages in
structural simplicity and lightness. One of ways to apply the spin stabilization to the
payload is to include a spin table system in the launch vehicle. In this paper, effect of the
spin table system on separation dynamics of the payload is analyzed. Simple model of the
spin table to mimic basic functions is designed and simulation environment is established
with the model. Effect of the spin table is tested by evaluating separation dynamics of a
payload with and without the spin table. Analysis on tolerance effect of separation spring
constant on separation dynamics of a payload is conducted.
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Fig. 8. Simulation model for separation
springs
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Fig. 10. Simulation model for spin motors
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Fig. 12. Spin table effect simulation
(Left: separation with spin table
Right: separation without spin
table)

Fig. 13. Moment generated due to
spin—-motor failure
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Fig. 15. Moment created by misalignment
of spin—-motor
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angular velocity with the highest
probability for each tolerance

Tolerance(%) Amplitude(deg/s)
2 0.052 ~ 0.060
4 0.102 ~ 0.119
6 0.153 ~ 0.183
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