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Stability of normal shock waves in a viscous metal

YU Ming'* , LIU Fu-sheng”, LI Ying-lei’
(1. Institute of Applied Physics and Com putational Mathematics ,
Beijing 100088, China;
2. Southwest Jiaotong University , Laboratory of High Pressure Physics,
Sichuan 6140031, Chengdu, China;
3. Institute of Fluid Physics, China Academy of Engineering Physics,
Mianyang 621900, Sichuan, China)

Abstract: Regarding a viscous shock wave in a high pressure metal as a strong discontinuity, Miller G
H., et al pointed out that a little perturbation shock was unstable under little Reynolds number or
large viscosity, and material viscosity was a destabilized factor. Aimed at the conclusion by Miller G
H, et al, the linear stability theory was adopted to discuss the stability of normal shock waves in a
viscous metal. Regarding a viscous normal shock wave in a high-pressure metal as a continuous pro-
file, this paper points out that any little perturbation shock is stable under any Reynolds number, and
material viscosity is a stabilized factor. The error by Miller G H, et al was demonstrated that the
boundary conditions from inviscid solutions could lead to the increase of a little perturbation shock.
An experimental boundary condition was given to guarantee the stability of a viscous normal shock
wave. So a viscous normal shock wave can be regarded as a strong discontinuity, and its stability can
be guaranteed.

Key words: mechanics of explosion; stability of shock waves; linear stability theory; viscous metal;

material viscosity; generalized Rankine-Hugoniot condition
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