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FLOW-INDUCED VIBRATION OF ALUMINUM-CANTILEVERED PRISMS
IN A SMOOTH FLOW

* E2
H.KIMURA I.KONO

It is well known in various fields that a structural element is becom-
ing more slender and it is more suspectible to largse flow-induced vibrat-
ion in a smooth flow. Oscillations due to galloping phenomena represent
an important type of flow-induced vibrations. The guasi-steady approach
predicts the calloping oscillations of two-dimensional model with sharp
edeed cross section very well in terms of nonlinear vibration mechanics.
The basic limitation for the avplication of the guasi-steady theory is
that it must be applied above the air velocity at which vortex-induced
vibrations take place.

This paper dezls with the theoretical and experimental investigation
on self-excited oscillations of elastic three-dimensional models in a
smooth air flow. We apply nonlinear theory, estimating the guasi-steady
aerodynamic forces, to the three-dimensional model of elastic prisms with
square cross section. Assuming that fundemental oscillations in the dire-
ction normal to an air flow surpass, conclusion of theoretical analysis
is easily given. Natural frequency is calculated and mode shape function
is approximated to straight line in terms of FINITE ELEMENT METHOD.
If only integral of m-=th power of normal mode is computed, it is resulti-
ng in the quasi-steady theory of ralloping oscillations for one-degree
of freedom.

Experiment wag carried out on an aluminum cantilevered prism with
square crogs section at the Aeroelastic Wind Tunnel of the Department of
Mechanical Engineering, University of Waseda. The air velocity ranged
from 4.0 m/s to 12.0 m/s. Experimental results showed that fundemental
oscillation in the direction normal to the flow surpassed. With respect
to displacement and stress amplitude, the results were in good agreement
with conclusions of theoretical analysis. Amplitude of galloping oscilla-
tion under arbitraly boundary condition can be estimated using this anal-
ytical method.

* TIshimoto Architectural and Engineering Firm.
** Graduate Student, Waseda Univ,



