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NUMERICAL SIMULATION OF MUZZLE FLOWFIELD

You Guozhao, Wei Qi

(East China Institute of Technology., Nanjing , China)

ABSTRACT The numerical simulation of muzzle flowfield including Mach disc and
muzzle blast wave is the object of this investigation. The existence of Mach disc was
often not easy to be detected by the numerical methods used in the past. FCT (Flux-
Corrected Transport) h;nethod was provided by Boris and Bood, ®*' its basic idea is to
add sufficently strong diffusion to any convective scheme to ensure positivity, its an-
‘tidiffusion step removes the excess diffusion for stability requirement. Such method of
positivity preservation is superior to traditioal methods, especially when strong  shock
exists. This paper adopts a fully two-dimensional FCT method improved by Zalesak
to numerically simulate the unsteady axisymmetrical muzzie flowfield without muzzle
devices, and presents the computational results of the development process of Mach
disc and blast wave in muzzle flow at the early stage of exhausting process for a
USA M-16 5.56mm rifle. The location and shape of the Mach disc and the botile
shock could be clearly recognized from the diagrams of isobar and velocity vector.
The numerical results are in good agreement with those of the Schmidt’s experiment
Such results are encouraging, and have made helpful preparation for developing more
complex numerical simulation of muzzle flowfield ( considering projectile, muzzle
devices and so on).

KEY WORDS numerical simulation, blast wave . muzzle flowfield.



