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SHOCK WAVE STABILITY (I)

Huang Yinglei, Cui Jiping

(Instizsute of Mechanics, Academia Sinica)

Abstract The kinetic stability condition for step shocks under one-dimensional longi-
tudinal perturbation in media with arbitrary equation of state has been solved by the Lja-
punov functional method. This kinetic condition is found to be —1<7(dV/dP)a<1, where
—1* is the slope of the Rayleigh line and (dV/dP)r the slope of the Hugoniot curve. This
results agrees with Fowles’ one. An energy principle of stability is proposed according to
the physical meaning of the kinetic stability condition The derived energy condition of stability
is —1<*(dV/dP)u<1—Po/P:, where Po, P; are pressures aherd of the shock front and be-
hind it respectively. This condition is more acceptable than the kinetic one.

Key words shock waves, Ljapunov stability, energy stability.



