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COMPRESSION PROCESSES OF FREE PISTONS AFTER THE
OPENING OF NOZZLE IN A HYPERSONIC GUN TUNNEL

Qian Fu-xing (Tsien Fu-hsing) Xiao Lin-kui Shi Zhen-ping

(Institute of Mechanics, Academia Sinica)

Abstract

The report is concerned with compression processes of free pistons after the
opening of nozzle in a hyperscnic gun tunnel. The nozzle flow will start at the time
when the primary shock running ahead of the piston reaches the diapbram at the
entrance of the nozzle and the piston starts to deecelerate at the time -when the shock
reflected from the nozzle strikes it. The momenftum eguation. for tie movion of the
piston and the continuity equation of masz of the gas are derived respeectively, and
the finite-difference calculaticns are carried oud by computers.

According t¢ ihe results oblained, pistcn deceleration, overrush, rebound, oscilla-
tions, equiliibrium yunning and peak pressure are discussed for various given initial con-
ditions. It is shown that eompression processes of free pistons after the opening of
nozzle in a hypersonic gun tunnel are significantly different from those for a closed
nozzle. The results are compared with those obtained with equilibrium technigue based
on closed nozzle and with some experimental data, and furnish important information
for the operation of hypersonic gun tunnels. )



