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Bending Moments and Vibration Caused by
Wind on Launch Vehicles

By Hidehiko MoRI

This research is an extension of the system study to construct a model launch vehicle
for geostationary satellite, and attempts to present the wind effects on the launch vehicle,
espesially focusing on bending moment and lateral vibration.

Bending moment coefficients are calculated for angle of attack, engine deflection and
generalized coordinates of bending. Angle of attack and engine deflection are mainly as-
sociated with the quasi-steady-state wind, and their approximate values are given by rigid
body trajectory simulation. Turbulence effects on the variances of generalized coordinates
of bending and other variables are evaluated by stochastic methods. In this evaluation
various degrees of approximation for equations of motion are taken to assess the influence
of model refinements. These computations provide imsights to the interaction between
vehicle characteristics and two types of winds.

The present model vehicle S5-3 has proved to be little affected by the turbulence and

have a firm structure.
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