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Dynamic Testing at Transonic Speed

By Yasujiro KoBasHI, Nagamasa KAWANO and Takenori NisI

A method for measuring dynamic stability derivatives of airplane and roket
models in a transonic wind tunnel is described. The characteristic features of
this system are two the degree of freedom inexorable forced oscillations employing
hydraulic servo mechanism, and the device for minimizing the inertia effect by
using a light model and a specially designed moment type balance system. Data
reduction of each derivative from measured aerodynamic loads are aiso investigated.
With the equipment, aerodynamic derivatives such as pitching moment slope Cpa,
total pitch damping derivative (Cpni+Cmg), downwash lag derivative Cy, direct
pitch damping derivative Cp,, and roll-damping derivative C;p have been obtained
for several models. From the longitudinal test for a two staged rocket model, it
is clarified that the derivatives are considerably affected by the reduced frequency
and Mach number, and at high reduced frequency the total pitch damping deriva-
tive has shown unstable tendency. Reasonable values of roll damping derivatives

are obtained from the lateral test for several models.
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