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Measurement of Dynamic Stability Derivatives of Cones and
Delta-Wings at High Speed

By Mitsunori YANAGIZAWA

The aerodynamic stability derivatives of cones having semivertex angles from 10 degrees
to 90 degrees and a delta-wing were measured by oscillating the models in pitch around zero
angle of attack at various pitching axis locations at Mach numbers from 0.4 to 3.0, employing
the free oscillation technique for half models, and the results were compared with the theoreti-
cal predictions.

The reduced frequency range was from 0.015 to 0.06 and the corresponding Reynolds
number based on the base diameter varied from 0.32X 108 to 0.66 % 10% at subsonic and transonic
regions and from 2.36X10% to 3.0X10® at supersonic region. The experimental results, for
the cones having semivertex angles of 10 degrees and 20 degrees, agreed quite well with those

of the potential theories.

With increases of the semivertex angles of cones having the oscillating axis just around
the mid-point on the cone axis, the models were statically stable and correspondingly the
damping forces were decreased but still remained in the stable region.

For the delta-wing, the experimental values agreed well with the theoretical values in
both the subsonic and supersonic regions, but they showed considerable deviation in the

transonic region.
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