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Characteristic Analysis of Muzzle Flow Fields Induced by
Large Diameter Ultra-High Speed Balanced Gun
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Abstract: In order to study the flow field characteristics of large diameter ultra—high speed balance gun, a
2-D axisymmetric numerical simulation model was established based on the finite volume method, using the ho-
listic movement of a partitioned mesh processing method, combining with the structured dynamic grid tech-
nique, and using navier—stokes equation with realizable k—& turbulence model. Taking the 300mm balanced gun
as an example, the flow field characteristics of two different velocities which one is 1.72km/s and the other is
794m/s were researched. The calculation results show that the flow field of 1.72km/s is similar to that of 794m/s,
but the structure is more obvious like “narrow” slightly as a whole. The powder gas velocity reaches 2.5km/s but
it can not pursue and surround projectile. The projectile velocity reaches Ma=4.03, and gets rid of the influence
of flow field at 1.0ms mostly. But the flow field structure of conventional velocity projectile is like a  “ball”, the
powder gas makes a greater impact on projectile and the function time is much longer than that of hypervelocity
firing. The projectile velocity reaches Ma=1.27, and gets rid of the influence of flow field mostly at 1.5ms.
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Fig.4 Pressure contour of the hyper-velocity projectile flow field
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Fig. 5 Pressure contour of the conventional velocity projectile flow field
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