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FREE FLIGHT METHOD IN HYPESONIC IMPULSE
TYPE TUNNELS FOR STATIC AND DYNAMIC
STABILITY STUDY

Ma Jiahuan, Tang Zongheng, Zhang Xiaoping
(Institute of Mechanics, Academy of Science)

Abstract

The paper describes the free {flight testing technique in hypersonic
impulse type tunnels for stability study. The experiments were carried
out, as a practical example, in a shock tunnel at Mach 9,6 and in a gun
tunnel at Mach 9.9. About two and five cycles of angular motion of a 10
deg-sharped cone were obtained in two {facilities respectively. The data
were recorded by 2D-high speed photography and then reduced according to
the Tricycle Theory and parameter differential method given by G. T.
Chapman and D. B. Kirk. The results show that the pitch damp of a
sharped cone model decreses with the increasing of cone angle slightly and
the damp varies with the location of gravity center almost linearly. The
dynamic stability derivatives obtained from the gun tunnel agree fairly
with that from ballistic ranges in similar conditions.

It can be concluded that the free flight method is available for study-
ing dynamic stability in a hypersonic impulse type tunnel. Comparing
with the ballistic range, apparently it is an economical and efficient way

to study stability in an intermittent facility.



