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Comparative Analysis of Two Types of Strap-on Launch
Vehicle s Flastic Vibration Modeling Method and the Influence
on Attitude Control System

II Jizwen', LI Er qi*, LI Dao-kui', ZHOU Jian ping'
(1. College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China;
2. The Fifth Research Insttute, Academy of the Second Artillery, Beijing 100085, Chima)

Abstract: In view of the different characteristics of modes between long and shoit strap-on launch vehicles, the differences and
relations of elastic vibration modeling method of them were analyzed fistly. Then a new attitude dynamic model of solid strap-on launch
vehicle was derived, the elagic vibration equation in the model was also derived by finite element method. Finally, the coupling among
three channels based on the new model was studied. Inverse Nyquist Array method was used to design the controller. The resuks show
that the new model can reflect more exactly the coupling characteristics of longitudinal, lateral and torsinal vibration of strap-on launch
vehicle. Although the coupling among three channels exsts, the coupling matrix has the diagonal dominance characteristics and the
controller designed by Inverse Nyquist Aray method can obtain a good performan ce.
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Fig.2 Modes of strap-on launch vehicle
with long boosters

Fig.1 Modes of strap-on launch vehicle
with short boosters
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