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The Equations of Motion of an Elastic Launch Vehicle

with Varying Mass

(I) Basic Equations

by Kiichi TATERA

ABSTRACT

General three dimensional dynamic equations of motion for a launch vehicle with varying
mass are derived, having effects of airframe bending, propellant sloshing, propellant flow and
engine swivelling into account. In this paper, the effect of propellant flow are concidered as
reaction forces of propellant to airframe, and using the theory of continuum mechanics the
time rate of change of integrals of some quantities are being transfered out of the system.
Sloshing and bending equations are derived accuratly, in view of practical analysis of the whole

motion of the vehicle.
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