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Abstract

The paper deals with the flutter of a cantilevered beam subjected to a rocket thrust generated
by a solid rocket motor. It is assumed that the rocket thrust is to be a constant follower thrust,
and produced by the installation of a solid rocket motor to the tip end of the cantilevered beam.
The rocket motor is considered to be a rigid body having finite sizes, but not a mass point as it
has been assumed so far. Governing equations are derived through the extended Hamilton’s
principle, and finite element method is applied to obtain the theoretical prediction for critical
follower thrust. The maximum follower thrust is also calculated through the change of shear
deformation parameter of the beam in the numerical simulation. The theoretical prediction for
flutter or stability is verified by experiment. The experimental results show that critical follower
thrust in theory agrees well with the experimental value taking account of the magnitude, rotary
inertia of the rocket motor and the distance from the tip end of the beam to the center of
gravity of the rocket motor.
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Table 1 Determination of the test beam size

Length L(mm) 1,100 — 1,200
Width b(mm) 30.0
Thickness 4(mm) 70
Bending stiffness EI(kgf.-m?) 6.0025
Mass per unit length m(kg/m) 0.567

Table 2 Specification and size of the rocket
motor

Mass before burning M,(kg) 45
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Fig. 11 Photograph of the flutter phenomina at the time of 1.5 second
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Fig. 12 Photograph of the flutter phenomina at the time of 1.6 second
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Table 3 Critical follower thrust depended on the

mass ratio

Parameters | Critical follower thrust F&
Mass ratio M* | 1y only | M & 7 |M & L1 & L
0.01 19.05 | 19.05 | 19.05 | 19.05

0.1 17.07 | 17.07 | 16.78 | 16.78

1.0 1579 | 15.79 | 14.80 | 14.70

10.0 1777 | 16.88 | 1550 { 14.90

100.0 1895 | 15.00 14.71 12.73
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